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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

TRENDS AND PATTERNS IN DIGITALIZATION
IMPACT ON THE INTERNATIONAL TRADE
BIBLIOMETRIC ANALYSIS

Abstract. This study develops an integrated methodological framework combining a Quantified
PESTEL model with hybrid multi-criteria decision-making (AHP-DEMATEL-ANP) to assess
multidimensional challenges in digital economy trade. Analyzing 24 specific sub-criteria, it
reveals Environmental factors (energy consumption/emissions) as the top priority (AHP weight
0.333), while Regulatory Standards emerge as the supreme systemic lever (ANP priority 0.209).
The framework classifies challenges into four strategic quadrants—Drivers, Dependent, Linking,
and Marginal—enabling phased, evidence-based policymaking for sustainable digital trade
governance.

Introduction

This study addresses a critical gap in the systematic assessment of
multidimensional challenges facing international trade in the digital economy.
While existing scholarship extensively documents the transformative potential of
digital technologies, current analyses often suffer from fragmentation, treating
technological disruptions, institutional frictions, and ecological constraints as
isolated phenomena rather than interconnected components of a complex adaptive
system. This paper proposes a novel, integrated methodological framework for
diagnosing and prioritizing these challenges.

The principal scientific novelty lies in its synergistic integration of macro-
environmental systematization with multi-criteria decision analysis (MCDA). First,
departing from conventional narrative reviews, the study introduces a Quantified
PESTEL Framework that expands traditional political, economic, social,
technological, environmental, and legal dimensions to explicitly incorporate geo-
economic fragmentation, data sovereignty, and the carbon footprint of digital
infrastructure. This systematization moves beyond mere classification to identify 24
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specific, high-impact sub-criteria defining the modern digital trade landscape.
Second, and most significantly, the research pioneers the hybrid application of AHP-
DEMATEL-ANP methodologies, transforming qualitative challenge identification
Into a quantitative, actionable intelligence tool. Unlike prior single-method
approaches, this triangulation establishes hierarchical weights, maps causal
relationships to distinguish "cause” from "effect" factors, and models feedback
loops to yield global priority vectors. Finally, a phased strategic response model
classifies 24 challenges into four categories—Drivers, Dependent, Linking, and
Marginal—providing a sequenced roadmap for reforms that prioritizes high-impact
drivers to minimize policy incoherence.

1. Literature Review

The scholarly discourse on digital trade challenges has evolved from early
techno-centric optimism to a nuanced understanding of systemic complexities.
Initial research predominantly focused on the efficiency gains from ICT adoption,
treating digitalization as a neutral enabler of cross-border transactions. However, as
global value chains became increasingly digitized, a significant gap emerged: the
fragmentation of analytical frameworks. While studies by Blum & Goldfarb (2006)
and Portugal-Perez & Wilson (2012) quantified the "death of distance” and the
Importance of trade facilitation, they largely treated technological, economic, and
regulatory factors as discrete variables. This siloed approach fails to capture the high
interdependence characterizing the modern digital economy, where a regulatory
shift in one jurisdiction can trigger systemic ripple effects globally.

Recent literature has attempted to address this through holistic frameworks like
PESTEL analysis. Yet, conventional applications remain largely descriptive,
lacking the quantitative rigor to prioritize among competing challenges or to model
their causal interdependencies. For instance, while Gereffi (2001) and Yadav et al.
(2020) highlighted the transformative role of Industry 4.0 and sustainability, they
stopped short of providing a computational mechanism to weigh environmental
pressures against cybersecurity risks or market concentration issues identified by
Elia et al. Consequently, policymakers are often left with qualitative lists of
challenges without a clear hierarchy for intervention.

This study identifies a critical scientific novelty by moving beyond these
limitations through the integration of advanced Multi-Criteria Decision-Making
(MCDM) techniques. The first innovation is the development of a Quantified
PESTEL Framework. Unlike traditional models, this research expands the
taxonomy to include 24 specific sub-criteria, explicitly incorporating contemporary
Issues such as data sovereignty, geo-economic fragmentation, and the carbon
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footprint of digital infrastructure. This provides a more granular and
contemporaneous representation of the digital trade ecosystem than previously
available.

The second major innovation is the pioneering hybrid application of AHP,
DEMATEL, and ANP methodologies. While AHP has been used in related fields,
its combination with DEMATEL and ANP for digital trade challenges is
unprecedented. This hybrid approach allows for a three-dimensional diagnosis:
AHP establishes hierarchical weights, revealing the counter-intuitive finding that
Environmental factors (weight 0.333) are the most critical dimension—surpassing
traditional economic or technological concerns. DEMATEL then maps causal
relationships, identifying six high-dispatch "Driver" factors (e.g., Regulatory
Standards, Energy Consumption) via structural diagrams. Finally, ANP models
complex feedback loops through a supermatrix, confirming Regulatory Standards
as the supreme systemic lever (global priority 0.209).

Furthermore, this research contributes a strategic quadrant model that classifies
challenges into Drivers, Dependent, Linking, and Marginal categories. This
classification facilitates a phased, sequenced approach to reform, addressing the
"how" of implementation that prior studies overlooked. By triangulating these
methods, the study transforms qualitative risks into a quantitative, actionable
intelligence tool, providing a robust, evidence-based roadmap for navigating the
complexities of the global digital economy.

2. Data and Methodology

This study pioneers a novel, integrated multi-stage methodological framework
that synergistically hybridizes three advanced Multi-Criteria Decision-Making
(MCDM) techniques—Analytic Hierarchy Process (AHP), Decision-Making Trial
and Evaluation Laboratory (DEMATEL), and Analytic Network Process (ANP)—
within an expanded Quantified PESTEL taxonomy. This framework transforms
qualitative trade challenges into a quantifiable, actionable intelligence system.

The first stage establishes a comprehensive Quantified PESTEL Framework,
which systematically categorizes 24 specific sub-criteria derived from co-
occurrence network analysis. Expanding the traditional Political, Economic, Social,
Technological, Environmental, and Legal dimensions, it explicitly incorporates
contemporary issues such as data sovereignty, geo-economic fragmentation, and the
carbon footprint of digital infrastructure. This provides a granular foundation for
computational analysis.

The second stage employs the DEMATEL method to map structural
interdependencies. Expert judgments (ratings 0—4) populate a direct impact matrix,

| 10
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which is normalized to calculate the Total Impact Matrix using the formula T =
Xnorm(I — Xnorm)—1. This accounts for both direct and cumulative indirect effects,
generating a structural D-R Causal Map that identifies six high-centrality "Driver"
factors—including Energy Consumption and Regulatory Standards. These are
distinguished as causative agents from dependent effects, representing a core
scientific novelty in structural diagnostics.

The third stage utilizes ANP to construct a Supermatrix reflecting complex
feedback loops and interdependencies that linear models cannot capture. Guided by
DEMATEL-identified dependencies and weighted by AHP priorities, the
supermatrix yields Global Priority Vectors. These reveal Regulatory Standards
(0.209) and Legal Harmonization (0.127) as the supreme systemic levers for reform.

Expert judgments for AHP pairwise comparisons are calibrated on the Saaty
scale (1-9), with the Consistency Ratio (CR < 0.10) ensuring logical coherence and
validating empirical reliability. This tripartite approach—encompassing
systematization (PESTEL), causal diagnosis (DEMATEL), and network
prioritization (ANP)—bridges the gap between theoretical categorization and
computational prioritization. It provides a robust, evidence-based toolkit that
reclassifies challenges into Drivers, Dependent, Linking, and Marginal factors,
supporting a phased, sequenced strategy for navigating the complexities of the
global digital economy.

3. Results and Analysis

The empirical application of the hybrid AHP-DEMATEL-ANP framework
yields transformative insights that redefine the hierarchical structure and causal
architecture of challenges confronting international trade in the digital economy.

First, the AHP analysis reveals a paradigm-shifting prioritization: contrary to
conventional wisdom, Environmental challenges emerge as the most critical
dimension, registering the highest average weight of 0.333. This indicates that the
sustainability of digital infrastructure, driven predominantly by energy consumption
and emissions, is the central anchor of global trade strategy. Following closely are
Political, Social, and Legal dimensions (0.250 each), while Economic challenges
exhibit the lowest aggregate weight (0.200), suggesting that institutional stability
now outweighs cyclical economic fluctuations.

Second, the DEMATEL analysis provides a structural diagnosis, mapping
causal relationships onto a D-R Causal Diagram. This identifies six high-centrality
drivers—Energy Consumption and Emissions, Regulatory Standards, Data
Protection, Integration of Digital Solutions, New Educational Models, and Geo-
economic Competition—characterized by high dispatch power and positive D-R

11 |
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values. These factors act as systemic levers initiating cascading effects.
Conversely, factors such as Climate Risk Monitoring, Social Consequences, and
Cybersecurity exhibit negative D-R values, positioning them as "Dependent"
variables requiring reactive management rather than proactive initiation. This
decomposition moves beyond flat lists to provide a dynamic map of systemic
leverage points.

Third, the ANP supermatrix calculation produces Global Priority Vectors,
confirming Regulatory Standards as the single most critical factor (normalized
priority: 0.209), followed by Legal Harmonization (0.127) and Trade Agreements
(0.125). This underscores that institutional and legal convergence acts as the primary
conduit for managing all other challenges. Interestingly, while environmental
factors held the highest dimensional weight in AHP, their specific sub-criteria rank
lower in the global priority list, suggesting that broad environmental sustainability
serves as the overarching context, whereas specific regulatory interventions are the
immediate, actionable instruments for trade governance.

Collectively, these results facilitate a Strategic Quadrant Model, classifying
challenges into four categories to enable a phased response: prioritizing high-impact
Drivers for immediate reform, systematically monitoring Dependents, utilizing
Linking factors for scaling, and applying targeted solutions to Marginal factors. This
integrated diagnosis provides an evidence-based roadmap for policymakers to
navigate digital trade complexities with unprecedented precision.

4. Conclusion and Recommendations

This study constructs a novel, integrated methodological framework
combining a Quantified PESTEL model with hybrid AHP-DEMATEL-ANP
techniques to resolve fragmentation in analyzing digital trade challenges. The
principal novelty lies in six transformative insights: First, a Quantified PESTEL
Framework expands the taxonomy to 24 sub-criteria, including data sovereignty and
carbon footprints. Second, AHP reveals Environmental challenges—specifically
energy consumption and emissions—as the most critical dimension (weight 0.333),
dethroning traditional economic factors. Third, DEMATEL identifies six high-
centrality "Driver" factors via a D-R Causal Map, distinguishing causative agents
from dependent effects. Fourth, ANP confirms Regulatory Standards as the supreme
systemic lever (priority 0.209). Fifth, the study clarifies a paradox: while
environmental sustainability is the macro-context, institutional harmonization
provides immediate actionable instruments. Finally, these converge into a Strategic
Quadrant Model classifying challenges into Drivers, Dependent, Linking, and
Marginal categories, offering a phased roadmap.

| 12
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Based on these findings, the practical recommendations urge policymakers to
prioritize high-impact drivers—such as updating regulations, integrating digital
systems, and improving energy efficiency—for immediate reform. They should
systematically monitor dependent factors through KPIs and adaptive policies, utilize
linking elements like cloud technologies for scaling efficiencies, and apply targeted
solutions to marginal issues. By bridging qualitative risk identification with
guantitative priority setting, this framework equips strategists to navigate the digital
economy with unprecedented precision, ensuring coherent, impactful, and
sustainable reforms.
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AHTOHIOK Bostogumup Liutiu
3100yBa4 HAyKOBOT'O CTYIEHs JOKTOpa (himocodii
Yepniseyvkuil Hayionanvuul yuisepcumem im. FO. @edvkosuua, Yrpaina

Haykosuii kepiBauk: Mapnu Makcum I'puroposuy
KaH]l. €KOH. HayK, OLEeHT Kodeapu DiHacu Ta KpeauT
Yepniseyvkuil Hayionanvrull yHieepcumem im. FO. @edvkosuua, Yrpaina

AHTUKPHU3OBI IHCTPYMEHTHU ®IHAHCOBOI'O
IHHOCEPEJHUIITBA BAHKIB JJIA NI ATPUMKH
IHJIATOCITPOMOKHOCTI IIIAITPUEMCTB B
YMOBAX BOEHHOI'O TA ITIOCTBOEHHOI'O CTAHY

[loBHOMacmiTabHa BIHA CYTTE€BO 3MIHMJIA YMOBHU  (DYHKIIOHYBaHHS
OaHKIBCHKOT CHCTEeMH YKpaiHM Ta XapakTep B3aeMoii (iHaHCOBUX YCTaHOB 13
cy0’exkTaMu TocroaproBaHHs. BoeHH1 pu3uku, pydHyBaHHS aKTHBIB, TOPYIICHHS
JIOTICTUYHUX JIAHIIOTIB, CKOPOYEHHsS BUPOOHMITBA Ta Je(IIUT OOOPOTHOTO
KamTajlly 3yMOBWJIM TIOTIPIICHHS (DIHAHCOBOTO CTAaHy 3HAYHOI YaCTHHH
HOIJOPUEMCTB 1 MIABUIIMIA PU3BMKHU 1X HEMJIATOCIPOMOXKHOCTI. 3a TakUX YMOB
0COOJIMBOTO 3HauYeHHs HaOyBae (piHAHCOBE MOCEPEIHMUIITBO OAHKIB SK MEXaHI3M
NIATPUMKH JIKBIAHOCTI, O€3MepepBHOCTI TOCIOAPCHKOI AISIIBHOCTI Ta PIHAHCOBOL
CTIMKOCTI TiampueMcts [1; 2].

Jlo moyaTky mOBHOMAclITaOHOI BIMHM KpEeIUTYBaHHS  IMiJNPUEMCTB
MEePEBAXKHO IPYHTYBAJIOCS HA OIIHIT (DIHAHCOBHX MOKAa3HUKIB MO3UYAILHUKA, HOTO
KPEeIUTHOI  icTOpii, PiBHSA JIKBIJHOCTI, IUIATOCIIPOMOKHOCTI Ta  SIKOCTI
3abe3nedyeHHs. B yMoBax BOEHHOT €KOHOMIKH Taka MOJIENIb TOTpeOyBaia aganTaiiii,
OCKIJIbKM TIOTIpIICHHS (PIHAHCOBUX MOKA3HMKIB HE 3aBXAU CBIIYUTH MPO BTPaATy
JIOBFOCTPOKOBOT JKHTTE3AATHOCTI IMIANPUEMCTBA. THUMYacOBE 3HIMKCHHS JTOXOJIB,
BTpaTa aKTHBIB, pejioKallis abo mnepe®oi y BUpOOHHUIN JISUTBHOCTI MOXKYTh MaTH
KpPHU30BHI, ajie He 000B’SI3KOBO CTPYKTYPHUIN XapaKTep.

VY 3B’s3Ky 3 UM OaHKH TPaHCPOPMYIOTh KPEAUTHY MOJITHKY, MOEIHYIOUU
TpaauIliiH1 (PIHAHCOBI KPUTEPII 3 OLIIHKOIO ONEpaIliiiHuX Ta BOEHHUX pU3uKiB. [1pu
aHali3l TO3WYAJbHUKIB Jefani OUIBIIOrO 3HAueHHS Ha0yBalOTh PETIOH
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pO3TalllyBaHHS MIANPUEMCTBA, PIBEHb OE3MEKOBUX PH3HKIB, 3aJCKHICTH BiJl
IMIIOPTHUX pecypciB, nuBepcudikallis KaHaliB 30yTy, eHepreTHyHa aBTOHOMHICTb,
mdposizaiis 0i3HEC-MPOIECIB Ta 3JAaTHICTh J0 peyokaiii ¥ amantaii. Takum
YUHOM, (DOPMYETHCS aAANTUBHUN MiJIX11 10 KPEAUTHOTO CKOPHUHTY, OPIEHTOBAHUM
HE JIMIIe Ha TOTOYHMM (IHAHCOBUM CTaH, a W HaA 3JaTHICTb MiAIPUEMCTBA
reHepyBaTH MailOyTHI TPOIIOBI TOTOKU Ta OOCIyTOBYBaTH OOProBi 3000B’sI3aHHS .

BaxnmuBuMm — HampsiMmoM  TpaHcdopmariii  GaHKIBCBKOTO  (piHAHCOBOTO
MOCEPEAHMIITBA CTaJO PO3MIMPEHHS AHTUKPU30BUX 1HCTPYMEHTIB MIATPUMKHU
nignpueMcTB. Jlo HUX HaleXaTh PECTPYKTYpH3allisl KpeIUTHOI 3a00proBaHOCTI,
MPOJIOHTALS] CTPOKIB TMOTAIIeHHs, KPEAUTHI KaHIKYJIH, JIepXKaBHI TrapaHTii,
KOMIIEHCALlisl IPOLEHTHUX CTABOK Ta IiIbIOBE KPEAUTYBAHHS. [X 3aCTOCYBAHHS J1a€
3MOTY 3MEHUIMTH NOTOYHE OOproBe€ HAaBaHTAKEHHS Ha MIJIPUEMCTBA,
cTab1113yBaTH TPOIIOBI MOTOKU Ta 3HU3UTH UMOBIPHICTh 1e(DOATY 3a KPEIUTHUMU
3000B’s3aHHsIMHU [1; 3].

OgHuM 13 KIIIOYOBUX I1HCTPYMEHTIB € pECTPYKTypu3alisi KpeauTHOI
3a00proBaHocTi, sika nepeadavae mneperisa rpadikiB NOrameHHs, CTPOKIB
KpEIUTYBaHHs Ta IHIIMX MapaMeTpiB O0proBux 30008’ s13aHb. 1 NANPUEMCTB, 1110
3a3HAJIM TUMYACOBOTO MAJiHHA JI0XOJIB YHACHIJOK OOMOBHMX Mid, penokarii ado
MOPYIICHHS BUPOOHUYMX TMPOIECIB, IIed MEXaHI3M JIO3BOJISIE CHHXPOHI3YBaTH
OOproBi MjaTexi 3 BIAHOBIECHHSM OTMEpAIifHUX TPOIIOBUX MOTOKIB. BomHouac
HajMmipHe abo TpuBaje BIATEPMIHYBaHHS IUIATEKIB MOXE MPUZBOJIUTU JO
HaKOMMYECHHSI TPOoOJIEMHOI 3a00proBaHOCTI, IO MOTpeldye audepeHIiiioBaHOro
MIJIXOAY JI0 OLIIHKU KUTTE3JATHOCTI MTO3UYATIbHUKA.

BaxnuBe Micue y CUCTEMI aHTHUKPU30BOrO (DIHAHCYBaHHS IMOCIAAIOTh
JIep’KaBHI rapaHTii Ta MNpOrpaMu KOMIIEHCalli MPOLIEHTHUX CTaBOK. ['apaHTiiiHi
MEXaHI3MH JIal0Th 3MOTY YaCTKOBO PO3MOIIIUTH KPEAUTHUM PU3UK MK OaHKOM 1
JIEP’)KaBOI0 Ta PO3MIMPUTH TOCTYN 10 (piHAHCYBaHHS MIAMPUEMCTB, SIKI MArOTh
HEJIOCTaTHIN 00csT 3acTaBHOTO 3a6e3nedeHHs. OCOOIMBO aKTyaTbHUMHU BOHH € JIJIS
MaJjioro Ta CEepPeIHBOTO MIANPUEMHHUIITBA, (PIHAHCOBA CTIMKICTH SIKOTO € OUIBII
YYTIUBOIO O MAaKPOEKOHOMIUHUX Ta BOEHHUX MIOKIB [3; 7].

BaxxnuBUM 1HCTPYMEHTOM MiATPUMKH OOOpPOTHOTO KamiTaldy € Takox trade
finance Ta QakropuHrosi omnepanii. BukopucTaHHs OaHKIBCBKMX TapaHTii,
JIOKyMEHTapHUX aKPEIUTHBIB, (DaKkTOpUHTY Ta HOPPEHTHHTY CIIPHSIE T ATPUMAHHIO
TOPrOBENBHUX ONepalliif, MPUCKOPEHHIO HAIXO/HKEHHSI KOIUTIB Ta 3MEHIICHHIO
PO3pHUBIB Mi>)Kk MOMEHTOM MOCTaYyaHHs TOBapiB 1 OTPUMAHHSM IJIaTexXy. Binrak Taxi
IHCTPYMEHTH MaroTh Oe3MocepeHii BIUIMB Ha CTaOUIbHICTH T'POIIOBUX MOTOKIB
HiIPUEMCTBA Ta MOTO MOTOYHY IMJIATOCIPOMOXKHICTS [6].
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OxpeMuM HanpsIMOM PO3BUTKY aHTUKPU30BOI0 (PiHAHCOBOTO MOCEPEIHUIITBA
€ MEeXaHI3MHU PO3MOJIIY KPeAUTHUX PHU3MKIB (risk-sharing), mo peamizyroThcs y
criBmpari 0aHKiB 13 MIXKHAPOJAHUMH (PIHAHCOBUMHU OpraHi3allisiMU. Y4acTh TaKUX
THCTUTYIIH, K €Bponenchkuii OaHK PEKOHCTPYKIIi Ta po3BUTKY, International
Finance Corporation, European Investment Bank Ta CsiToBHi1 6aHK, J03BOJIsIE
YaCTKOBO KOMIICHCYBAaTH MIJBUINECHI PHU3UKH KPEIUTYBAaHHS Ta PO3IIMPIOBATH
JOCTYN YKpaiHChKOro Oi3Hecy 10 (iHaHCOBUX pecypciB. BomHouac MikHaApojHE
NapTHEPCTBO CTBOPIOE TIEPEIYMOBU JUIS TEPEXOy BIJ KOPOTKOCTPOKOBOI
AHTUKPHU30BOI MIITPUMKH J0 JOBrOCTPOKOBOTO (piHAHCYBAHHS BiIHOBIEHHS [4; 5].

CraluIpHICTh MEXaHI3MIB OaHKIBCHKOTO IMOCEPEHUIITBA 3HAYHOIO MIPOIO
3QJICKUTH BIJl PEryIATOpPHOT nomiTHKH Harionanbauii 6ank Ykpainu. Y BO€HHUH
nepioy, PEryjasiTop 3acTOCOBYE KOMIUIEKC 1HCTPYMEHTIB, CHOPSIMOBAaHMX Ha
HNIATPUMKY JIKBIAHOCTI OaHKIBCBKOI CHCTEMH, O€3MEpEepBHOCTI IUIATEXKIB Ta
¢dbiHaHCOBOT CTAaOUIBHOCTI, 30Kpema ormepanii pediHaHCYBaHHS, BaJIIOTHI Ta
pPEeryJsiTOpHI 3aX0Jid, a TaKOX aJalTalil0 OKPEMUX HOPMAaTUBHUX BUMOT.
CrabinbHICTh 0aHKIBCHKOI CHCTEMH Y IIbOMY BHUIIAJIKY € HEOOX1THOO IePeIyMOBOIO
30epexeHHs] KPeUTHOTO KaHaly (hiHAaHCYBaHHS MiAMPUEMCTB.

BonHouac anTukpuszoBa TpaHchopmallisi O0aHKIBCBKOTO IOCEpPEIHUIITBA
CYNPOBOXKYETHCS MPUCKOPEHHAM UG poBi3alii (P1HaHCOBUX MOCHyT. J{ucTaHIiiiHe
OaHKIBCbKE OOCIYyroByBaHHs, UM(PPOBUN CKOPUHI, aBTOMAaTHM30BaHA OIL[IHKA
PU3UKIB Ta OHJIAWH-KPEAUTYBAHHS JI03BOJISIIOTH CKOPOTUTH YacoBl M omeparliiiHi
BUTPATH, TMIIBUIUTH JOCTYIHICTh (DIHAHCOBUX pECypciB Ta 3a0e3MeunuTH
Oe3nepepBHICT, 00CIYrOBYBaHHS MIANPUEMCTB. [lepCIeKTUBHUM HaAmNpsIMOM €
BUKOPHUCTaHHS MUGPOBUX JAHUX JIJII KOMIUICKCHIIIOL OLIHKU IJIATOCIIPOMOKHOCTI
NO3WYalIbHUKA Ta MPOrHO3YBaHHS Oro MaildyTHIX TPOILIOBUX MOTOKIB.

Takum yuHOM, B yMOBaXx BiiiHU (hiHAaHCOBE MOCEPETHUIITBO OAHKIB MTOCTYIOBO
MEePEeXOIUTh BIJ TPAAMIIIAHOI MOJEI KpPEeAUTyBaHHS A0 aJalTUBHOI CHUCTEMH
yHpaBiIiHHSA (1HAHCOBUMH PU3HKAMU Ta MIATPUMKH KUTTE3AATHOCTI MIMPUEMCTB.
[1 0COOMHUBICTIO € TTOETHAHHS PUHKOBHUX MEXaHI3MIB KpPEIUTYBaHHS 3 JCPKaBHUMH
rapaHTisiMU, KOMIEHCAIlIWHUMU TpPOrpaMamMH, MIDKHAPOJHUMH I1HCTPyMEHTaMHU
PO3MOLTY PU3UKIB Ta TU(DPOBUMHU TEXHOIOTIIMU. Taku# miaxiy TO3BOJISE HE JIUIIE
MIATPUMYBATH TOTOYHY JIKBIAHICTH MIANPUEMCTB, a W 3MEHIIYBaTH PHU3UKHU
HAKOMMYEHHS MP0OJIEeMHOT 3a00proBaHOCTI Ta BTPaTH BUPOOHUYOTO MOTEHIIIAITY.

Y nocTBO€HHUW TepioJ (PYHKIIOHAIbHE MPU3HAYEHHS aAHTUKPU30BHX
1HCTPYMEHTIB Mae MOCTYTIOBO 3MIITYyBaTUCS BiJI 3ano0iraHHs
HETJIATOCIIPOMOKHOCTI 70 CTUMYJIIOBAaHHS 1HBECTHUIIIMHOTO BIAHOBIICHHS Ta
JIOBrOCTPOKOBOI (hiHAHCOBOI CTIMKOCTI MIANPHEMCTB. baHKIBChKE MOCEPETHUIITBO
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MOXE CTaTH OJIHUM 13 KJIIOYOBUX KaHaIB (DIHAHCYBAaHHS PEKOHCTPYKIIIT
BUPOOHUYUX MOTY>KHOCTEH, eHEpreTUYHO1 MoIepHi3ailii, iudpoBoi Tpanchopmariii
Ta PO3BUTKY I1HHOBAILIMHOTO MiANPUEMHHUIITBA. BiAMoBiAHO, MEPCIEKTUBHOI €
MOJETb, y SKIA JepXkaBHI Ta  MDKHapOJAHI  TrapaHTiiiHI  MeXaHI3MHu
BUKOPUCTOBYIOTHCS ISl 3HIDKCHHSI PU3UKIB JIOBTOCTPOKOBOTO KPEAWTYBAaHHS, a
0aHKu 3a0€3MeuyIoTh Bi01p, MOHITOPUHT Ta (JiHAHCOBHI CYNPOBIJ IHBECTULIIMHUAX
IIPOEKTIB.

BucHoBkHM. AHTUKPHU30B1 IHCTPYMEHTH (PIHAHCOBOTO MOCEPETHUIITBA OAHKIB
dbopMyroTh ~ OaraTOpiBHEBMH  MEXaHI3M  MIATPUMKH  IUIATOCIIPOMOKHOCTI
HIPUEMCTB, IO TOEHYE PECTPYKTYpU3aIlit0o O0ProBUx 3000B’s13aHb, TAPAHTIHHI
Ta KOMIIEHCAIIiHI MEXaHI3MH, IHCTPYMEHTH TOPIrOBEJIBHOIO (piHaHCYyBaHHS, risk-
sharing, 1udpoBi TeXHONOIii Ta peryasTOpHy MiATPUMKY. IX Mojajblie
BJIOCKOHAQJICHHSI Ma€ OyTHU CHpsIMOBaHE Ha JudepeHIfialiio MiIX0AiB 10 OIIHKH
BOEHHUX PU3HUKIB, po3mupeHHs qoctyny MCII 1o 1oBrocTpokoBoro (hiHaHCYBaHHS
Ta GopMyBaHHA €(hEKTUBHOTO OAHKIBCHKOTO KaHAy MOCTBOEHHOTO BIHOBJICHHS
€KOHOMIKH.
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THCTUTYIIOHAJIbHI 3ACAJIU TAPMOHI3ALIL
OBJIIKOBO-AHAJITUYHOI'O 3ABE3IIEUEHHS B
YMOBAX MIDKHAPOJHOI IHTEI'PALLIT
AT'POBIBHECY

Crpateriunmii Kypc VYKpaiHM Ha €BpOIHTErpalio Ta MOTJIUOJICHHS
30BHIITHBOCKOHOMIYHOTO CIIBpOOITHUIITBA BUMArae JOKOPIHHOI ajanTallli CHCTeM
YIOPaBIIHHS BITUU3HSIHUX arpapHUX MIANPUEMCTB 0 MIKHAPOJIHUX CTaHAApPTIB. Y
bOMY KOHTEKCTI KJIIOYOBAa POJIb HAJIEKUTh TpaHchopmallli 0O0I1KOBO-
aHAJITUYHOTO 3a0e3MeUYeHHs, SIKE 3 MEXaHIYHOTO PETPOCHEKTHUBHOIO (hikcatopa
(aKTiB rocnoJapChbKOro JKUTTS MA€ MEPETBOPUTUCS HA IHCTUTYLIIHHO aJaTOBaHU,
NPOAKTUBHUN MEXaHI3M MIATPUMKH CTPATEr1YHMUX PIlIeHb [1].

®dyHnaMmeHTOoM (QOopMyBaHHS Cy4acHOI CHCTEMH OOJIIKY Ta aHaji3y B
arpoCeKTOpl BHUCTYMAa€ I1HCTUTYIIOHAIbHA TEOpPis OYXTralTepChKOro OOIIKY,
po3pobrena B npaisix B. M. XKyka. [HcTutyioHanbHU miaxi po3riisiiae o0k He
K 3aMKHEHY TEXHIKO-TE€XHOJIOTIYHY MpOLEAypY, a SIK COI[lalbHO-€KOHOMIUYHUN
IHCTUTYT, 0 (YHKLUIOHYE MiJl BIUIMBOM (OpMajbHUX 1 HepOpMadbHUX MpaBui,
MiKHapoHux ctanaapTie (MC®3), nep:xaBHOI peryasTOPHOI MOJITUKH Ta 3aMHUTIB
30BHIIIHIX  CTEUKXOJAEpIB. 3aCTOCYBaHHS OyXTrajTepChbKOro  I1HXXUHIPUHTY
J03BOJISIE TIPOEKTYBAaTH THYYKI OOJIKOBI CHCTEMH, 37aTHI MOJCIIOBATH Ta
aJanTyBaTH Kpailll CBITOBI MPAaKTUKU M0 CHEHHU(IKH CUIbCHKOTOCIOAAPCHKOTO
BUpOOHUIITBA [2].

MixHapo/Ha iHTerparlisi arpapHoro 0i3HeCy moTpedye rapMoHi3allii 0011KoBOT
MOBU 13 TJIOOQJIbHMMH (PIHAHCOBUMHU pUHKaMU. lIpiopuTeTHUM HampsMoM €
peanzamis BumMor MC®D3 41 «Cinbcbke rocnogapctBo» Ta HII(C)BO 30
«bi0JIOT14HI aKTUBUY, 110 3a0€3MeUyI0Th PEAICTUUHY OLIHKY O10JIOT1TYHUX AKTUBIB
3a CIIPaBEUTMBOIO BApTICTIO Ta ()OPMYBAHHS MPO30pPOi 3BITHOCTI JIs 1THO3EMHHUX
iHBecTOpiB 1 KpeauTopiB [3]. BoxHouac BUXOaU arpomignpueMCTB Ha 30BHIIIHI
pUHKHA OOYMOBITIOIOTH HEOOX1HICTh BIPOBAKEHHS CTAHIAPTU30BAHUX TPOIETYP
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KOHTPOJIIO 32 TpaHC(PEPTHUM I[IHOYTBOPEHHSM Ta JOTPUMAHHS MI)XHAPOTHUX HOPM
0/1aTKOBOTO KomIutaeHcy (iHimiatusu BEPS) [4].

VY cywyacHux ymoBax 1H(OpMaIIiHOT EKOHOMIKM TpAIUIlIMHUNA aHai3
MOCTYIMAETHCS MICIIEM TPEIUKTHBHOMY YIIPaBIiHHIO. BUKOPUCTAaHHS BEITHKHX
MacuBiB nanux (Big Data), nudpoBux miatdhopm Ta ClieHapHOTO MOJICTIOBAHHS A€
3MOTY HIBEJIIOBATH BUCOKUH PIBEHb CE30HHUX, KIIIMATUYHHUX Ta BATIOTHUX PU3HKIB,
NpUTaMaHHUX 30BHINIHbOEKOHOMIYHIN MisUIBHOCTI arpapHuxX mianpueMcTB. OKpiM
TOTO, IHTErpalliiiHl TMpOIEeCH BHUMAralOTh PO3IMIMPEHHS MEX TPaJAUIIHHOT
(biHaHCOBOT 3BITHOCTI Yepe3 IMIUIEMEHTAalliF0 KoHIenIlli cranoro po3BuTtky (ESG)
Ta BIOpPOBaJKEHHs 1HTerpoBaHoi 3BiTHOCTI (Corporate Sustainability Reporting
Directive - CSRD), sika po3kpuBae He(piHaHCOBI IpaliBepy CTBOPEHHS BapTOCTI —
€KOJIOTIYHY BIATOBIAAJIbHICTh, €PEKTUBHICTh 3€MJIEKOPUCTYBAHHS Ta COLaIbHUI
BILIUB [5].

CunepreTnyHnii €PeKT JOCATAETHCA 32 YMOBH KOMIUJIEKCHOTO TTO€THAHHS
MC®3, npeMKTUBHO1 aHATITUKU, TU(PPOBOTO PEIHKUHIPUHTY O13HEC-TIPOIIECIB Ta
CTaHAapTHU30BAHOTO TOJATKOBOTO KOHTPOJIHTY B €IUHY IUIICHY 1H(MOpMaIiiny
CUCTEMY CTPATEriuHOTO MEHEKMEHTY.

BucnoBku. IHcTUTyIlOHaJIBHA  rapMoHi3aiis  OOJIKOBO-aHATITUYHOIO
3a0e3nedyeHHss € (yHAAMEHTAIbHOIO MEPEAyMOBOIO  YCHIIIHOI  1HTerparii
YKpaiHCBKOro arpo0i3Hecy y CBITOBUM eKOHOMIUHUN mpoctip. Ilepexin Bin
PETPOCHEKTUBHOIO OOJIIKY JI0 MPOAKTUBHOI OOJIKOBO-aHATITUYHOI CHUCTEMH,
noOyaoBanHoi Ha 3acagax MC®3, KOHIIENIIT CTAIOTO PO3BUTKY Ta OyXTaJITEPCHKOTO
IHKUHIPDUHTY,  3a0€3Me4YuTh  3pOCTaHHS  IHBECTUIIWHOI  MPUBAOIMBOCTI,
KOHKYPEHTOCTIPOMOKHOCTI Ta MPO30POCTi CyO0’€KTIB arpapHOro rocroiaproBaHHs
Ha MDKHApOJIHUX apeHaXx.
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CTEUBJKOIHA K IHCTPYMEHT TIHBOBOI
JTOJAPHU3AII TA TPAHCKOPJIOHHOI'O
INEPEMIIIEHHS KATIIITAJTY B IU®POBIN
EKOHOMIILII

[lommpeHnHs  cTeWONKOIHIB  3MIHIOE  (DYHKIIOHAJIbHE  MpPU3HAYCHHS
KpunroaktuBiB. Ha BigmiHy Big OITKOiHA, €Tepy Ta IHIIKWX AKTHBIB 13 PUHKOBUM
L[IHOYTBOPEHHSIM, SIK1 4aCTO BUKOPUCTOBYIOTHCSA SIK IHBECTHUI1KHI a00 CIIEKYJISATHUBHI
IHCTPYMEHTH, CTEHOJIKOTHM OpIEHTOBaHI Ha 30€pEKEHHSA BIIHOCHO CTAOLIBHOI
BaptocTi. HaitnommpeHnimmmu € TokeHu, npub’sizani o nomapa CHIA. Bonu
MOKYTb BHUKOPUCTOBYBATHUCA JUIsl 30epiraHHs  3a0llaPKE€Hb, 3J1HCHEHHS
PO3paxyHKIB 1 epeka3iB 0€3 BIAKPUTTS BATIOTHOTO PaXyHKY B OaHKY.

MexaHi3MM ~ MATPUMAHHA  CTAaOLIBHOCTI  TaKWX  TOKEHIB  PI3HSITHCS.
[lenTpanizoBaHi eMiTeHTH (HOPMYIOTh pe3epBU 3 (PiaTHOI BaIOTU Ta JIIKBIAHHUX
(1HaHCOBUX I1HCTPYMEHTIB. [HIII MoOJeni TIPYHTYIOTbCS Ha HAIJIUIIKOBOMY
3a0€3MeUYeHHI KPUNITOAKTUBAMH ab0 aJrOpUTMIYHOMY PEryJlOBaHHI MPOIMO3MIIII.
Jns  aHamizy TIHBOBOI JoJjiapu3ailli HaWOiIplIe 3HA4YEHHS MarwTh (iaTHO
3a0e3nedeHi CTeHOIKOTHU, EMITeHTH SIKUX JIeKJIapyITh MIATPUMAHHS Kypcy N0
noinapa CIIA y cniBBigHOmeHH1 1:1.

[TopiBHSHO 3 BOJIATUILHUMHU KPHUIITOAKTHBAMH CTEUOJIKOTHU € 3pYUHIIINMHU
JUTS TIepeKa3y BapTOCTi, OCKUIBKH OTPUMYBad 3a3HAa€ MEHIIIOTO KypCOBOTO PH3UKY
Mi)X MOMEHTOM OTPHMAaHHS Ta MOJATBIINM BHKOPUCTAHHIM akTUBY. CTEHOIKOIH
MOXHa MNpuadaTH Ha Kpunrorsatdopmi, Mepeka3aTd A0 HEKACTOIIalbHOro
ramMaHIlsl, BUKOPUCTATU JIJISl PO3PAXYHKIB 200 OOMIHATU B 1HIIIN fopucaukiii 0e3
000B’13KOBOTO TTOBEPHEHHS KOIITIB JI0 TPAIUIIIMHOI 0AaHKIBCHKOI CHCTEMH.

3a nauumu FATF, cranom Ha cepenuny 2025 poky B 00iry nepeOyBaio nmoHaja
250 creiibaKoiHIB, a X CYKYyITHa pHHKOBA KariTajizaiis nepesunryBaia 300 mipa
noi. CIIA [17]. OcHOBHY YacTKy pUHKY CTaHOBWJIM (piaTHO 3a0e€3MeueHi TOKEHH,
npuB’sizani 1o gosapa CIIA. Macmrabu puHKY CBiyaTh, IO BUKOPHUCTAHHS
CTEUOJKOIHIB YK€ BHUXOJWTh 3a MEXI CYTO BHYTPIIIHBOI KPUIITOBATKOTHOI
TOPTIBII.

Bononinas cTeibnkoiHaMu HE € JTOCTAaTHHOIO MiJICTABOIO ISl KBamidikarii
BIJMIOBIIHUX OMEpaliil K MpOsiBYy TIHBOBOI Jonapu3aiii. BoHu MOXyTh 3aKOHHO
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BUKOPUCTOBYBATHUCS IIJIi MIKHAPOAHUX TEPEKasiB, OIUIATH UU(PPOBUX MOCIYT,
OTpPMMAaHHS BUHAropoAu 3a JUCTaHIIMHY poOOTy, 30€peKeHHs BapTOCTI Ta
3abes3neueHHs JikBigHOCTI y DeFi. O3Hak TiHROBOI goJjiapu3allii Taki omepariii
HaOyBalOTh y pa3l TPHUXOBYBaHHSA JOXOMdIB, OOXOIy BAIIOTHUX OOMEXKCHB,
Heo}IMIMHOTO HamaHHA (iHAHCOBUX TOCIYyT ab0 TEepeMilleHHs KamTary 0e3
HAJIEKHOTO OOJIIKY.

Y TpamuuiiHii ekoHoOMIIll HeodimiiHa gojapu3ails MPOSBISETbCT Y
HAKOMMWYEHHI TOTIBKOBOI 1HO3€MHOI BaJllOTH, BCTAHOBJICHHI I[IH y JI0JapOBOMY
€KBIBAJICHTI Ta TIPOBEJICHHI pO3paxyHKIB T03a TMepeadayeHuMU 3aKOHOM
BUMAIKaMu. BukopucTaHHs CTEHONKOIHIB CTBOpIOE 1u(ppoBy (opmy peanmizarii
no1iI0HUX MPaKTUK. BOHU MOCTYIIHI 111710/1000BO, MOXKYTh JIUTUTUCS HA Majl CyMH,
He MoTpeOyI0Th (P13UYHOT0 30€piraHHs Ta Jal0Th 3MOT'Y IIEpeKa3yBaTH BapTICTh M1k
KOPHUCTYBauaMH HE3AJIEKHO BiJ] IXHBOTO MICIIE3HAXOPKEHHSI.

3HayHy poJib Y IpUAOaHHI Ta MPOJAXy CTEHONKOIHIB Bifirpae P2P-cermenr.
[Tokynenp nepekasye MpoaaBleBl TPUBHI a00 1HINY (iaTHY BallfOTy, MICIS YOTO
OTpUMYE TOKEHHM Ha UU(PpOBUN ramaHenb. TeXHIYHO (PIKCYIOTbCS IBI OKpEMI
omeparlii: 0aHKIBCBKHI Iepeka3 MDK (PI3MUHHMMHU ocobamMu Ta pyX IM(poBoro
aKTUBY MDK OJIOKUeHH-aapecaMu. 32 €KOHOMIYHMM 3MICTOM BOHHU YTBOPIOIOTh
€IWHY oOmepaiiro 3 OOMIHY HAI[lOHAIbHOI BalOTH Ha 1U(POBUN aKTUB,
puB’a3anui 1o gosapa CIIA.

Skmo yyacHuKU omneparii ado 3ay4eHl HUMH MMOCEPEAHUKU NepeOyBaloTh Yy
pPI3HHX Jep’KaBaX, JIAHIIOT JIOKAJbHUX PO3PaxyHKIB MOXKe 3a0e3leuyBaTu
€KOHOMIYHHMI pPe3ysbTaT MDKHApOAHOTO TNepekasy O0e3 3I1MCHEHHA MpSIMOro
TPAHCKOPJIOHHOTO OaHKIBCHKOTO TuIaTexXy. CTeHONKOTH KyMmyeThCs B OAHIN
FOPUCIUKIIII, TepeKa3y€eThCsl 10 1HIIOI Ta OOMIHIOETHCS TaM Ha MICLEBY BaJIOTy. 3a
CBOIM €KOHOMIYHHMM 3MICTOM TaKa CX€Ma CTAHOBUThH TPAHCKOPJAOHHE TIEPEMIIIICHHS
Kamitajly, Xo4ya OaHKIBChbKI JOKYMEHTH HE MICTITh €JIMHOIO IUIATEXKY, SKHUM
B1100pakaB OM BeCh MapIIPyT KOIITIB.

JI1s1 KOHTPOJIIOIOUMX OpPraHiB OCHOBHA CKJIQJIHICTh MOJIATAE Y HEOOX1THOCTI
No€HATH JaHl 3 (iaTHOI Ta OJIOKYeHH-1HPpacTpyKTypu. BaHKIBCHKUN MaTix
MOXE BUTJISJATH SK 3BUYANHHUN mMepekad MikK (PI3MUHUMH OCO0aMH, TOHI SK
Os10KueliH (pikcye uIIe pyX TOKeHIB MK IIU(PpOoBUMH aipecamu. be3 BCTaHOBICHHS
3B’A3Ky MDK IIMMH ONepalisiMd, iX y4YaCHUKaMH Ta EKOHOMIYHOIO METOI0
HEMO>KJIMBO BIJITBOPUTH MOBHY CXEMY MEPEMILIEHHS BAPTOCTI.

FATF BigHocuth mpsimi P2P-mepekasu uepe3 HeEKacTolalibHI ramaHIll 0
OCHOBHUX YPa3JIMBOCTEH €KOCUCTEMH CTeHONKOTHIB [17]. Y Takux omepariisax Moxe
OyTH  BIACYTHIM  peryipOBaHUN  MOCTaYaldbHUK  IOCIYT, 3000B’si3aHUMN
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11eHTU(PIKYyBaTH CTOPOHH, TMEPEBIPATH MOXOMHKEHHS KOINTIB 1 MOBIJOMIISATH PO
Mia03piy  JisibHICTh.  [lojaneliie  mepemillieHHs aKTHBIB  4epe3  aApecH
HEKacTOo/llaJIbHUX T'aMaHIIIB, JACIEHTPaIi30BaHi OipKi Ta pi3HI OJIOKYEHH-Mepexi
J0JJATKOBO YCKJIaJIHIOE BCTAHOBJICHHS iX JKEpelia Ta KIHIIEBOTO OTPUMYBaya.

3a ominkoro Chainalysis, HaBenenoto FATF, y 2025 pomi Ha creiOnkoinu
npunaaano 84 % 3araJbHOr0 HE3aKOHHOIO 00CSTY orepaiii i3 BIpTyaJIbHUMH
aKTHUBaMH, oliHeHoro y 154 mupa gos. CIIA [17]. Lle#t moka3HUK HE O3HAYAE, 1110
HEe3aKOHHMI xapaktep Maiu 84 % ycboro o0iry creitbnkoiniB. Bin BimoOpaxae
CTPYKTYpY BXKE€ BHSBJICHHUX MPOTUIIPABHUX KPHUIITOOMEpAIliil 1 CBIAYUTH MPO
3pOCTaHHs pOJl CTAaOUIBHUX TOKEHIB Y TaKUX CXeMaxX 3aBISIKA iX JIKBIJIHOCTI,
NOIIUPEHOCTI Ta 3AaTHOCTI 30epiraTi BiTHOCHO CTaly HOMIHAJIbHY BAPTICTb.

TiHbOBI CXEeMH MOXYTh OXOIUIIOBATH OTPUMAHHSA HE3aJIeKIapOBaHO1
BUHArOpoAu, HEO(IIiiiHI pO3paxyHKH 3a TOBapU YU TOCIYTHU, MPUXOBYBAHHS
NIJIPUEMHUIIBKOI BUPYYKH, TEPEMIIICHHS KOIUTIB 3a KOPIOH 1 HPOBEICHHS
IJIaTeXIB 32 (DIKTUBHUMH JIOTOBOpaMHU. AKTHUBH MOXYTh PO3MOAUISATHCS MK
KUIbKOMa raMaHIsIMHU, OOMIHIOBATHCS Ha 1HIII TOKEHU a00 peanizoByBaTHUCS uepes
He(dopMaTbHUX TTOCEpeTHUKIB. biokueitH 30epirae TpaH3akIiiHUMA CIi1, OHaK O6e3
3iCTaBJICHHS aJpec 13 KOHKPETHUMHU O0cCO0amMu BIiH HE Ja€ 3MOTHM BCTAHOBUTHU
MJIaTHUKA TIOIATKIB 1 JaKTUIHUN €KOHOMIYHHUI 3MICT OIepariii.

JInsi moJaTKoBOrO OOJIIKY HEIOCTAaTHBO JIMIIE 1AEHTU(IKYBATH BIIACHHKA
ramaHusg. HeoOXiJHO BCTAaHOBUTH JKEPENO KOIUTIB, BApTICTh 1 ATy MNPUAOAHHS
TOKEHa, (1HAHCOBUM pe3yJbTaT MOT0 MPOJIAXKy UM OOMIHY, a TAKOXK FOPUCTUKIIIIO, Y
K1 BUHUKAE TOMAaTKOBE 3000B’s13aHHs. CTEHOIKOIH YaCTO BUKOPUCTOBYETHCS K
NPOMDKHHUIA aKTUB, TOMY KOPHCTYBau MOXE HE CIpUHAMaTH OOMIH 1HIIIOTO
kpuntoaktuBy Ha USDT sk omepaiito, 10 CTBOPIOE J0XiA. 3alie’)KHO BiA
3aKOHOJABCTBA BIJAMOBIIHOI IOPUCAUKINIT Takuil OOMIH MOXXE BH3HABATHUCS
omeparri€ro, 1o Mae MoAaTKOB1 HACTIIKY.

VY TOpriBial KpUNTOAKTHBAMH, JI€ JJIS MPOTHO3YBAHHS PHHKOBOI JWHAMIKH
BUKOPHCTOBYIOTHCS BUCOKOYACTOTHI Ta MOBEIHKOBI JaHi [ 18], cTeibnkoinu 1aroTh
3Mory mBHAKO 3adikcyBaTu (DIHAHCOBHM pe3ynbTaT 0e3 KOHBEpTallii akTHBIB Y
OAaHKIBCBHKI IPOIII.

ToxkeH13allisl aKTUBIB PEATLHOTO CEKTOPY PO3IIUPIOE CPEpy BUKOPHUCTAHHS
TaKUX PO3PAXYHKOBUX 1HCTpYMEHTIB. CTEHOIKOIHH MOXKYTh 3aCTOCOBYBATUCS JIJISI
npua0aHHS TOKEHIB, TOB’SI3aHUX 13 HEPYXOMICTIO, KOPIOPATUBHUMH IPABAMH,
TOBapaMu Ta IHIIUMH MaWHOBUMHU IiHTepecamu [21]. Skmio po3paxyHku U
NoAaNBIINI 001T Bi1I0YBaIOTHCS 11032 PETYILOBAHOK IHPPACTPYKTYPOIO, I (PpoBHit
JI0JIApOBUH €KBIBAJICHT CTA€ KAHAJIOM MEPEMIIIIEHHS BApPTOCTI, OB’ SI3aHOT HE JIUIIE
3 KPUITOPUHKOM, a i 13 peaIbHOI0 €KOHOMIKOIO.
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3pocTtaHHsl 00CATYy 3a0IIAJKEHb y JIOJIAPOBUX TOKEHaX MOXE BIUIMBATH Ha
HaI[lOHAJIbHE TPOILIOBE CEPEOBUIIE. 3POCTaHHS MOMUTY Ha J0JIAPOB1 CTEHOJIKOTHH
MOXK€ 3MIHIOBATH CTPYKTYPY 3a0IlaJKEHb 1 3HM)KYBAaTH YacCTKy KOIITIB, WIO
30epiraloTbcsl Ha JICTIO3WTAX Y HaIllOHAIbHIM Bamori. Odimilina cratucTuka
BaJIIOTHOTO PUHKY IPHU I[bOMY MOXE HEMOBHO BiJ0oOpa)kaTH MOMUT Ha JI0JAapOBi
IHCTPYMEHTH, OCKIIbKM TpuaOaHHs creibnkoina dvepe3 P2P-cerment He
00JIIKOBYETHCS K KYITIBJISA 1HO36MHOT BaJIIOTH.

3a 3HAYHOTO TOIIMPEHHS J0JApOBI CTEHOJKOTHM MOXYTh MOCIa0IIOBATH
OKpeMi KaHaJ MOHETapHOI TPAHCMICii, OCKIJIBKHM PIIICHHS IEHTPAJIbHOTO OAHKY
0e3rocepe/IHbO BIUTMBAIOTH Hacamrepe ] Ha (1HaHCOBI IHCTPYMEHTH, HOMIHOBaHI B
HalllOHAJIBbHIN BaJIIOTI. PlIEHHS EHTpaabHOTrO 0aHKY IIOAO0 MPOLUEHTHUX CTAaBOK 1
YMOB KpEIWTYBaHHS B HAI[IOHAJIBbHIA BaJIlOTI MEHLIOK MIPOIO BIUIMBAIOTH Ha
pecypcu, 110 30epiraroTbCsi Ta O0O0EPTAIOTHCS T103a MeEXKaMu HalllOHAJBHOI
(p1HaHCOBO1 cHUCTEMH. SIKIO TOKEH, MPUB’SI3aHUI O IHO3EMHOI BAJIFOTH, TOYUHAE
BUKOHYBaTH (hYHKIIIT 3acO0y HarpoMaJKEHHs, MipH BapTOCTI Ta 3ac00y IUIATEXKYy,
(opMyeThecs napajieIbHUM IPOIIOBUN KOHTYD.

Hnsa Ykpainu ug npobiema Mae ocoOiMBE 3Hau€HHSA. €IMHUM 3aKOHHUM
IJIaTHKHUM 3ac000M Ha TEPUTOPIi AepKABU € TPUBHS, TOMY CTEHOJIKOIHM HE MAOTh
CTaTyCy 3aKOHHOTO IJIaTLKHOTO 3aco0y Ta HE MOXYTh 3aMiHIOBaTH TPUBHIO B
000B’s13K0BUX po3paxyHkax. Bognouac 3akoH Ykpainu «lIpo BipTyanbH1 aKTUBU»
Biz 17 mororo 2022 poky Ne 2074-1X cranom Ha 2026 pik He HaOpaB ynHHOCTI [ 13].
UYepes 1e nependayeHuil MM 3aKOHOM CIICIIAIBHUM PEXHUM 00ITY BIPTYaJbHUX
aKTHBIB III¢ He HaOpaB YMHHOCTI, XO4Ya BIJIMOBIAHI omepallii BXKe MOIIUpPEHI Ha
npakTuill. OTxKe, PO3BUTOK IOTO PUHKY BHUIIEpeHKae (POPMYBaHHS IILTICHOTO
MeXaHi3My HOTO MPaBOBOTO PEryTIOBAHHS.

[ToxazoBuM € mpukiaj onnaH-cepBicy Crypsee, sikuili HajaBaB (PI3MUHUM
oco0aM KOIITH y TPUBHI, ajie B JOroBOpax o(opMIIIOBaB il oneparii K MO3UKU B
USDT, mo nmaBano 3MOry NpEACTaBUTH 3BUYANWHE CIOKUBYE KPEIUTYBAHHS SIK
omepaniro 3 KpunToaktuBamu. HamionaneHuii OaHK YKpaiHM BHU3HAB Taki
MpaBOYMHKA (PIHAHCOBOIO TIOCITYTOI0 3 HAJIaHHS KOIITIB y KPEAWT 1 3a00pOHUB
BIAMOBIIHY AisbHICTE [9; 10]. V 1miif cxemi cTeHOIKOTH BUKOPUCTOBYBABCS TS
MacKyBaHHSI TPUBHEBOTO KpEAUTYBaHHS Ta 00XO0Jy BHUMOT OO JIIIEH3yBaHHS,
JCPKABHOTO HATJISIMY, PO3KPUTTS TMOBHOI BapTOCTI KPEOUTy W 3aXUCTy MpaB
criokuBauiB. HaBeneHuil MpuKiag MIATBEPKYE TOIIIBHICTh (PYHKIIIOHAIBHOTO
IiaXoay 10 peryitoBaHHs. [IpaBoBa olliHKa Ma€ IPyHTYBATHCS Ha €KOHOMIYHOMY
3MICTI omeparlii, a He Ha Ha3BI TOKEHa YW (hOPMYIIOBAHHSIX JOTOBOPY. SIKIIo
udpoBUll aKTUB (PAKTUIHO BUKOPHUCTOBYETHCS IJISI KPEAWUTYBAHHS, 3MIMCHEHHS
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IaTexiB ado Mepekasy KOIITIB, 0 TaKOl AISIBHOCTI MarTh 3aCTOCOBYBATHCS
BUMOTH, TIepea0dadeHi U1 BIMOBIIHOTO BUY (h1IHAHCOBUX MOCIIYT.

VY €pponeiicbkkoMy Coro31 00ir CTEHOIKOIHIB PEryII0€ThCA Yepe3 BUMOTH /10
iX eMmiTeHTIB 1 TocTadanbHUKIB mocayr. Permament (€C) 2023/1114
€ppornericbkoro I[lapmamenty Ta Pagm Big 31 tpaBHs 2023 poxky mpo pHUHKH
kpuntoaktuBiB (MiCA) po3pi3Hsi€ TOKEHHM, TPHUB’si3aHI JO AKTHUBIB, 1 TOKEHH
eleKTpoHHUX Tpomedt [15; 20]. BapricTe mnepmux HIATPUMYETHCS ILITXOM
IPUB’A3KK JI0 aKTUBIB, MpaB a0o0 ix KoMOiHaIlli, TOAl SK TOKEHU EJICKTPOHHHUX
rpoiiei mpuB’s3aHi 10 oAHI€T 0(iliiHOT BamtoTH. EMITEHTOM TOKEHIB €JIEKTPOHHHX
rpouieit y €BponeiicbkoMy Coro3i Moxke OyTH KpeIuTHa ycTaHOBa ab0 yCTaHOBa
€JIEKTPOHHUX Trpomeid. BilacHUK Takoro TOkeHa Mae MpaBo y OyAb-IKUH Yac
BHUMAraTty Horo roraiieHHs 32 HOMIHAJIbHOIO BapTICTIO y BatOTI npuB’sa3ku. MiCA
BCTAHOBJIIOE€ OKPEMI BUMOTH JI0 aBTOPH3allli eMITEHTIB, PE3€pBIB 1 3a0€3NCUCHHS
aKTHBIB, CHUCTEMH YIPABIIHHA, PO3KPUTTS 1H(GOpMAIli Ta 3aXUCTy BIIACHUKIB
3aJIE’KHO BiJl BUY CTEHOJIKOTHA.

OxpeMi TmoNOkKeHHST PeriameHTy copsiMOBaHI Ha 3aXUCT MOHETapHOTO
cyBepenitety. Crarts 23 MiCA nepenbayae OOMEXEHHS N[00 TOKEHIB,
MIPUB’3aHUX JIO0 aKTHBIB, SKIIO CEPEAHBOA000BA KUIBKICTh OIEpalliid, OB’ I3aHUX
13 TX BUKOPUCTAHHSIM SIK 3ac00y 0OMiHYy B MEKaxX OJHIET BAIFOTHOI 30HU, TIEPEBUIILYE
1 MiuH omepamii, a iXx cepeaHbogo00Ba cykymHa BapTicTh — 200 MIJIH €BpoO.
BignosigHo n0 4. 3 ct. 58 MiCA 111 TpaBHiia 3aCTOCOBYIOTBCSI TAKOX JI0 TOKCHIB
€JIEKTPOHHUX TpOLIeH, HOMIHOBAHUX y BaJIIOTI, IO HE € OQILIMHOI BaOTOIO
nepxkau — wieHa €C [20]. ¥V pa3i nepeBUIeHHs] BCTAHOBJICHUX MOPOTIB €MITEHT
3000B’s13aHUN MPUITUHUTA HOBHI BUITYCK TOKEHIB 1 MOJATH IJIAH CKOPOYEHHS iX
BUKOPHUCTAHHS SIK 3aC00y 0OMiHY.

[linxinm FATF 3ocepemkeHuit Ha MNPOTUAll  BIJIMUBAHHIO  KOIITIB,
¢diHaHCYBaHHIO Tepopu3My Ta (piHAHCYBaHHIO PO3MOBCIOPKEHHS 30p0i MacoBOTO
3HMUIIECHHS. PekoMeHalli OXOIUIIOIOTh MEepeBIpKYy YYacCHHUKIB  Olepali,
OIIIHIOBaHHS PU3UKIB, OB’ A3aHUX 13 HEKACTOA1ATHHUMH FaMaHIIMH, 3aCTOCYBaHHS
OJIOKYEHH-aHATITUKMA Ta MOHITOPUHT 3B’S3KIB 13 PU3UKOBUMU aapecamu [16; 17].
FATF Ttakox 3BepTae yBary Ha TE€XHIUHY 3/1aTHICTh LIEHTPaJi30BaHUX E€MITEHTIB
OmokyBath ab0 3aMOpOKYBaTH TOKEHW IS BUKOHAHHS 3aKOHHUX TPUITHUCIB
KOMIIETEHTHHUX OpraHiB. BogHoyac nmopsiiok 3acTocyBaHHS TaKMX 3aX0/I1B 1 FapaHTii
3aXMCTY MPaB BIIACHUKIB MAIOTh BU3HAYATHUCS HAIIIOHAILHUM 3aKOHOIABCTBOM.

B Vkpaini peryasaropHi BUMOTH JI0 Omepalliid 31 CTEHOJIKOIHaMH JOILIIBHO
BU3HAUYATH 3 ypaxyBaHHSAM iX €KOHOMIYHOI'O 3MICTY Ta piBHS pu3uKy. OCHOBHI
BUMOTU II0JI0 iAeHTU(IKalil Ta OOJIKY omepamiil JIOIJIbHO 30CEPEAUTH Ha
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npodeciiiHuX OoOMIHHUX cepBicax, P2P-mocepemnukax Ta iHIIMX oco0ax, sKi
CHUCTEMAaTUYHO 3a0€3MeuyoTh KyHiBiao ado Mpojax CTeHOIKOiHIB 3a rpuBHIO. Ha
IIUX eTamax MOXYTh 3JIMCHIOBAaTUCS 1AeHTU]IKaIisl KOopucTyBaya, Qikcalis
BapTOCTI omepailii, mepeBipka MOXOKEHHS KOIITIB 1 MEepeIaHHs B1IOMOCTEH, 1110
MaloTh 3HAYEHHS JJIs TOJAATKOBOTO KOHTPOJIIO.

[TpuBaTHI epexasu Mixk IU(PPOBUMHU TraMaHIIMU HE TOTPEOYIOTh OJJTHAKOBOTO
PIBHS TMEPEBIPKU HE3aJICKHO BiJ iX CyMH, PEryJISIpHOCTI Ta €KOHOMIYHOI METH.
OO6csr mepeBipkd JAOUIIHPHO BHU3HAYATH 3 ypaxyBaHHAM CyMH Ta PEryJSIPHOCTI
orepariif, iXx €KOHOMIYHOI METH, 3B’SI3Ky 3 PHU3MKOBUMH aJpecamMu M ydacTi
npodeciiiHoro nocepeuuka. Takuii miaxiJ 1acTh 3MOTY 30€perTH 3aKOHH1 CIOCOOU
BUKOPUCTaHHA LHU(PPOBUX AaKTUBIB 1 30CEPEIUTH JEPKABHUI KOHTPOJIb Ha
omepamisx 13 MiABUIIEHUM pu3ukoM. CyMiXHI JOCTIIPKCHHS YIpaBIiHHSA Ta
CHaJKyBaHHA HU(POBUX aKTUBIB TAKOXK MIATBEPIKYIOTh 3HAYEHHSI IEPEBIPIOBAHUX
BIZIOMOCTEH MPO BJIACHUKA, TIOXOKEHHSI, BAPTICTh 1 pyx TOKeHa [6-8].

TpaHnckopgoHHUN XapakTep 00iry CTeHOJIKOiHIB TOTpedye y3ro/KEHHX
MDKHAPOJIHUX MPaBWIL. SKIIIO BUMOTH JI0 €MITEHTIB 1 TOCEPETHUKIB JIIOTh JIUIIE B
OKpEMHX IOPUCAUKIISIX, ONepauli MOXKYTh IMEPEMIIIYBATUCA 0 JIEpXkaB 13 MEHII
cyBopuM KoHTposeM. JlocmimpkeHHs: yHidikalii cTanaapTiB udpoBoi CHaIIMHA
MIATBEPAXKYIOTh 3HAYEHHS CYMICHUX IMPABOBUX PEXKUMIB JJIs1 AKTUBIB, IKI HE MaIOTh
CTaJIOl TepUTOpianbHOi nMpuB’sa3ku [ 14].

[lepeBiptoBaHa mudpoBa 1IEHTUYHICTb MOXXE BUKOPHCTOBYBATHUCS ISt
MIATBEP/KEHHST OKpEeMHX aTpuOYTIB KOPHCTyBaua Ta HOTO IpaBa YIPaBIISTH
ramMaHiueM 0e3 HaJMIPHOTO PO3KPUTTA MEepCOHAIbHUX AaHuX [22]. OgHak BOHA €
JIUIIE TOTIOMIXKHUM THCTpYMEHTOM. JleTiHi3allis 3aJIe)KUTh HacaMIiepe/] Bl YiITKOTO
IPABOBOTO CTaTyCy MPOodeCifHNX YYaCHUKIB, 3pO3YMUIMX MPaBUJI OMOIaTKYBaHHS
Ta MOJKJIMBOCTI BCTAHOBUTH €KOHOMIYHUM 3B’A30K MK (hiaTHOWO 1 1HU(POBOIO
CKJIaJIOBUMH OTIepaIlii.

Otxe, puU3MK TIHBOBOI JOJlapu3allii MOB’SA3aHUM HE 3 CAaMUM BOJIOJIHHSIM
cTeiOnkoiHaMu, a 3 1X BUKOPUCTaHHSAM JJisi HEODIIHHUX PO3PaAXyHKIB,
OPUXOBYBAaHHS JIOXOJIB 1 TPAaHCKOPJOHHOIO TMEpPEMIIIEHHs KamiTaiay I[o3a
HaJIeKHUM OO0JikoM. J[s 3MeHIIeHHS IUX pPHU3UKIB HEOOXITHO BHU3HAYUTH
IpaBOBUM CTATyC CTEMONKOIHIB 1 MpodeciiiHuX MOCepeHUKIB, a KOHTpoJb P2P-
oreparliii, moJaTKOBUN OOJIIK Ta MDKHAPOAHY CIIBIpaIi0 OyAyBaTh Ha PU3HUK-
OpIEHTOBAHUX 3acajax. Takui miaxia AacTh 3MOT'Y BKJIIFOUYUTH €KOHOMIYHO 3HAYYIII
oreparlii 10 MpaBoOBOrO MOJIsI, HE OOMEXYIOUH 3aKOHHE BUKOPUCTAHHS HUPPOBUX
(h1HaHCOBUX TEXHOJIOT1H.
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SECTION 3.
MANAGEMENT, PUBLIC MANAGEMENT AND ADMINISTRATION

ymeiiko CraniciiaB OJieKCaHAPOBHY
acrmipaHT
Kadeapu aep>KkaBHOTO YIPaBIIiHHS, ITyOJIIYHOTO aMIHICTPYBaHHS Ta €EKOHOMIYHOT IOJIITUKH
XHEY im. C. Kysneys, Ykpaina

©®OPMYBAHHS BIOJZKETHOT'O MEXAHISMY
SABE3IIEYEHHA 1OBPOBYTY TEPUTOPIAJIBHOI
I'POMAJIN

CraTTs mpuCBSYEHA KOMIUIEKCHOMY JIOCIHIIKCHHIO HAayKOBO-TEOPETHUYHUX
OCHOB (PYHKITIOHYBaHHSI OIO/PKETHOTO MEXaHI3My SIK CKJIaJIOBOI CHCTEMHU
JEPKABHOTO PETYJIOBaHHS J00poOyTy TepUTOpialbHUX TIpoMaa. Y Mexax
JOCIIJIKEHHSI PO3KPUTO TEOPETUYHUIM 3MICT TEPUTOPIAIbHOI TPOMaaAM  SK
crienudiuHOl  COIIAIbHO-EKOHOMIYHOI CHUCTEMH, CTPYKTYpPHI €JIEMEHTH SKOl
XapaKTEPHU3YIOTHCS B3a€MO3AJIEXKHICTIO, QYHKIIOHYIOTh Y MEKaX MEBHOI TEPUTOPIT
Ta KOHUEHTPYIOTh 3HAYHUN 0OCAT pecypciB, HEOOXITHUX IJs 3a0e3MedeHHs il
CTaJOro pO3BUTKY. Bu3HaueHo, 1O e(eKTUBHE [epikKaBHE PEryIOBAHHS
OI0JIPKETHOTO MEXaHi3My Yy cdepi COliaIbHO-€KOHOMIYHOTO PO3BUTKY Iepeadayae
dbopmyBaHHS (PYHKIIIOHAJIBHO Y3TOJKEHOI CHUCTEMH PETIOHAJIIBHOTO YIIPaBJIiHHS,
3/1aTHOI 3a0€3MEeUNTH PE3yIbTaTUBHY KOOPIUHAIIIIO JIISIIBHOCTI OPTaHiB IEPKABHOT
BJIAJM Ta MICIICBOTO CAaMOBPSITyBaHHSI.

B ymoBax aenieHTpanizailii Ta MoJIepHi3allii CHCTEMH ITyOJIYHOTO YIIpaBiIiHHS,
10 OCOOJIMBO aKTYyalbHO JUIsI YKpPaiHH, 3pOCTa€ POJIb TEPUTOPIATBHUX TPOMal y
3a0€e3Me4YeHH] COollaJIbHO-€KOHOMIYHOTO PO3BUTKY TepuTopii. JloOpoOyT rpoMaau
JOLUTFHO pO3TIIAAATH SIK KOMIUIGKCHY IHTErpajibHy XapaKTepUCTHKY, sKa
BiJIOOpaXka€ CyKyIMHUW CTaH €KOHOMIYHOI, COIlaIbHOI Ta eKoJjoriuyHoi cdep Ha
JIOKaJIbHOMY piBHI. Y Cy4acHOMY HayKOBOMY CEPEIOBHIII 3MICT Ili€l KaTeropii
(bOopMyeTHCS Ha OCHOBI B3a€EMO/IIi MHUPOKOTO CIEKTPa EKOHOMIYHUX, COIIABHUX,
KyJbTYPHHUX Ta €KOJIOTTYHUX (hAKTOPIB.

KoHkpeTu3zariliss CyTHOCTI MOHSTTS «I00pOOYyT TEpUTOpPIaIbHOT TPOMaIN»
CTBOPIOE TIEPEAYMOBH JIi BU3HAUCHHS J1€BUX MEXaHI3MIB HOTo 3a0e3ledeHHs,
OITIHIOBAHHSI POJII OCHOBHUX CY0O’€KTIB Yy JIOCSITHEHH1 HAJICKHOTO PIBHS PO3BUTKY,
BU3HAUEHHS TEPUTOPIATBbHUX TUCHPONOPIIN, a TaKOXX BHIBJICHHS MpoOJeMm,
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MOB’S3aHUX 13 BUKOPUCTAHHSAM CHCTEMH I1HJMKATOPIB OI[IHIOBAHHS IIiJT Yac
pO3po0JICHHST Ta peaii3alii MOJITUKH COIllaJbHO-€KOHOMIYHOTO PO3BHUTKY.
OO0’ekTHBHA OIlIHKA PIBHSA J0OpOOYTY 3a JOMOMOIOK KOMIUIEKCY KUIBKICHUX 1
AKICHUX TMOKA3HUKIB € BXKJIUBUM IHCTPYMEHTOM MOHITOPUHTY PE3yJIbTaTHBHOCTI
YIpaBIiHCHKUX pillieHb. BogHOUac BoHA cripusie 30ajlaHCyBaHHIO IHTEPECIB OpraHiB
BJIaJY Ta HACEJIEHHS, A€ MOKJIMBICTh CBO€YACHO BUSBJIATH HEraTUBHI TEHIEHIIIT Ta
CTBOPIOE YMOBH JJIsl CTUMYJTIOBaHHS! TO3UTUBHOI JUHAMIKA PO3BUTKY.

Boanouac anaini3 cy4acHoi npakTuku (OpMyBaHHS Ta BAKOPUCTAHHS PECYPCIB
MICIIEBHUX OIO/IKETIB JIEMOHCTPYE ICHYBAHHS HU3KH MTPOOJIEM, Cepel IKHX 0CO0JIMBE
Miclle 3aliMaroTh JUCIPONOPINi MK (PIHAHCOBUMHU pecypcamMu Ta oOO0CArom
MMOBHOBAXXEHb TEPUTOPIAIBHUX TIPOMAJ, KOHIIEHTpalisl KOIWITIB Ha BHKOHAHHI
JeJIeroBaHuX  JEepKaBol0  (PYHKIIM 1 HeIOoCTaTHIM piBeHb (hIHAHCOBOTO
3a0e3MmeyeHHs SIKICHOTO HaJlaHHS MyOIIUYHUX MOCIYT HACEICHHIO.

Pe3ynbTaTi cydyacHHX MIKHAPOAHUX JTOCHIIKEHb 3aCBIAUYIOTh HEOOX1THICTh
MEPEOCMUCIICHHS TPAJAUIIITHUX €KOHOMIYHUX M1IXO/1B /IO OLIIHIOBAHHS I00p0oOyTYy
Ta MEPEXOy 10 MUKIUCHUIITIHAPHOI KOHIENIli HOT0 KOMIUIEKCHOTO PO3YMIHHS.
Takuii migxia Mae OXOIUTIOBATH HE JIMIIE €KOHOMIYHI PE3yNbTaTH, a M MUTAHHS
COIlIaJIbHOI CITPaBEIJIMBOCTI, €KOJOTIYHOT 30aJaHCOBAHOCTI, 1HKJIFO3UBHOCTI Ta
JIOIMHOLEHTPUYHOCTI po3BUTKY. [Ipu nbomy n1006po0yT TEpUTOpiaIbHOI rpOMaIn
SK KOJCKTHBHA XapaKTePUCTHKAa TMOTpeOye  IMOJAIBIIOTO  TEOPETHYHOTO
OMpaLIOBaHHSA, OCKIIbKM HOro 3MICT Ta MEXaHI3MH (OpPMYBaHHS HE MOXKYTb
MOBHICTIO OTOTOXKHIOBATHUCS 3 1HIUBITyaIbHUM J0OPOOYTOM OKpeMoi 0coOm.

MeTtoto nociKeHHs € OOTPYHTYBaHHS TEOPETUUHUX 3acaj GyHKIIOHYBaHHS
OIO/KETHOTO MEXaHI3My SIK IHCTPYMEHTY JEp>KaBHOTO PETyIIOBaHHS 00poOyTYy
TepuTopiadbHuX rpoman. Okpemi acmekTd i€l OpoOieMaTUKy 3HAWILIN
BIJIOOpaXEHHS y Mpalsgx BITUU3HSHUX JOCIIJHUKIB, TPOTE€ €KOHOMIYHA CYTHICTb
T00pOoOYyTY TEPUTOPIAIBHUX TPOMaJI, @ TAKOK OCOOJIMBOCTI MOTr0 3a0€3MeUeHHs 3a
JIOIIOMOT OO OIOKETHUX 1HCTPYMEHTIB 3QJINIIAIOTHECSA HENOCTATHBLO
JOCIIIKECHUMHU.

ETumornoriune nociimkeHHs KaTeropii «100po0yT» CBIIUUTH MPO i1 3MICTOBY
0araTorpaHHIiCTh Ta TICHHMM B3a€EMO3B’SI30K 13 TAaKUMHU TOHATTAMH, SIK
«ONaronomyyus», «IPOIBITAHHS», «SIKICTh XHUTTSI» 1 «IIOJACBKAM PO3BUTOK». Y
HAyKOBHUX TIpaliX CHOCTEPIrarOThCs Pi3HI MITXOIU O BU3HAUCHHS 3MICTY III€l
KaTeropii, 30kpemMa ii B3a€MOMOB’SI3yBaHHS 3 KOHIICTIIEI JIepKaBU JOOPOOYTY.
BoaHoudac BaXXJIMBUM € pO3MEXKYBAHHS 1HIUBITYAIbHOTO Ta CYCIUJIBHOTO, @ TAKOXK
Cy0’€KTUBHOTO ¥ 00’€KTHBHOTO BHUMIpIB J0OpOOyTy. Y3arajabHEHHsS iCHYIOUHX
HAyKOBHUX MIJIXO[IB /A€ MiJICTaBU TPAKTyBaTH JAOOPOOYT K PIBEHb 3a10BOJICHHS
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noTped JIFOAUHU, 10 PEaTi3yIOThCS HEIO SK YJIECHOM BIAMOBITHOT TEPUTOPIaTbHOI
rpoMaj.

HocmimkeHHss  OWOJDKETHOTO — MexaHIi3My  3abe3leueHHs  J00poOyTy
TEPUTOpIaTLHUX TPoOMaJ Tiepeadavae HacamIepel BU3HAYCHHS HOr0 eKOHOMIYHOT
CYTHOCTI Ta OCHOBHUX CTPYKTYPHHX KOMIIOHEHTIB. Y CyYacHIM BITUM3HSHIN
HAyKOBIN JIITEpaTypi BiJICYTHE OJHO3HAYHE TPAKTYBAHHS MOHATTS «OIOKETHUI
MEXaHi3M», 10 TMOSCHIOEThCS PI3HOMAHITHICTIO (opM Horo peamzaiii Ta
cnenudikoro 010 IKETHO-(P1HAHCOBUX BIIHOCUH. Y HaWOLIBII IIMPOKOMY PO3yMiHHI
OIO/DKETHUM MEXaHi3M MOJKHA BHM3HAYUTH SK CYKYNHICTH (OpPM, METO/IIB,
IHCTPYMEHTIB 1 (PIHAHCOBUX BaXKEJI1B, 32 JOIIOMOTOIO SIKMX pPeali3y€e€Thbcs OI0/KEeTHA
MOMTHKA. IX  (yHKI[IOHyBaHHS 3a0e3IeuyeThCsl HOPMATUBHO-IPABOBHMHU,
opraHizaliiHuMu Ta 1H(QOpMAUIMHUMU CKJIAJOBUMHU 1 CHPSMOBYETHCS Ha
MOO1ITI3a11}0, PO3MOALI, MEPEPO3NOALUT Ta €PEKTUBHE BUKOPUCTAHHS (PIHAHCOBUX
pecypciB.

VY  CTpyKTypHOMY acmekTi OIO)KETHUH MeXaHI3M OXOIUIIOE KOMILIEKC
B3a€MOIIOB’I3aHUX MPOIECIB: MOOLTi3aIi0 (DIHAHCOBUX PECypCiB, CTpATEriyHE Ta
CEPEeIHbOCTPOKOBE OFOJIKETHE TMJIaHYBAaHHS, IPOTHO3YBaHHS JOXOJIB 1 BUJATKIB,
pO3MOALT Ta MEPEpO3NOALT KOIITIB, YIPAaBIiHHA JIKBIAHICTIO, OOpProBUMU
3000B’SI3aHHAMM, a TaKOX 3JIMCHEHHS  MOHITOPUHIY W  OLIIHIOBaHHS
pe3yJIbTaTUBHOCTI O0XKETHUX TIporpaM. BogHodac 0co0JMBOCTI PyHKIIIOHYBaHHS
MICIIEBUX OIOJIKETIB 3yMOBIIOIOTH HEOOX1AHICTh aamnTailii 3arajJbHOro Mmjaxoay 10
crienudiKyd  COMaIbHO-EKOHOMIYHOTO PO3BUTKY KOHKPETHUX TEPUTOPIATIBHUX
rpomaj.

3acTocyBaHHS OIOJKETHUX PECYPCIB OE3MOCEPEIHBO OB’ A3aHE 3 peasizalliero
OFO/HKETHHUX MPOTPaM Ta JTOCATHEHHSM BU3HAUCHUX CTPATETIUHUX IIIJIEH PO3BUTKY
rpomaau. Ilpu 1HOMY HEJOCKOHANICTh ICHYIOUMX TOKA3HUKIB OIIHIOBaHHS
pe3ylIbTaTUBHOCTI OIO/PKETHHX TMporpaM, a TaKoX OOMEXEeHI MOXKIUBOCTI
IPOBEICHHS KOPEKTHOTO TMOPIBHSJIBHOTO aHali3y MK pI3SHUMH TPOMaJaMH
aKTyalTi3yloTh  HEOOXITHICTh  yJOCKOHAJICHHS  BIAMOBIAHOTO  METOAUYHOTO
THCTPYMEHTAPIIO.

Jlxepena ¢hiHaHCOBOTO 3a0€3MEUYCHHS PO3BUTKY TEPUTOPIAIBHOI TPOMaTU

dinaHcoBa OCHOBa PO3BUTKY TEpPUTOpIadbHOI TpoMamu (opMmyeTbes 3a
PaXyHOK CYKYIHOCTI JDKEpels, IO BIAPI3HAIOTHCSA 32 €KOHOMIYHOIO MPUPOJIOIO,
MeXaHi3MaMH 3alTyuyeHHs Ta HampsMaMy BUKOpUcTaHHS. OCHOBHI 3 HUX JOLLUIBHO
CHUCTEMAaTU3YBATH 32 TAKUMHU IPYIAMHU.

1. bromxerHi mxepena. Jlo BHYTpIIIHIX OIOJKETHUX PECYpCiB HallekKaTb
MOJIATKOBI Ta HEMOJATKOBI HAIXO/KEHHS, 30KpeMa KOIIITH B1J MICIIEBHUX MOJATKIB
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1 300piB, JIOXOIM BiJ OPEHAM Ta BITUY>KCHHS MaiiHa KOMYHAaJIbHOI BJIACHOCTI.
30BHIIIIHIO CKJIaJIOBY O10/KEeTHOTO (hiHaHCYBaHHS (POPMYIOTh PECYPCHU IEPKABHOTO
OI0/KETY, SIKI MOXKYTh CHPSIMOBYBATHCS TpoMajiaM y (Gopmi IIIbOBUX CyOBEHIIIM
Ha peaji3aliio JepKaBHHUX 1 PETIOHATBHUX MPOTpaM, IHBECTULIHHUX MPOEKTIB Ta
IHIIMX 3aXO0J[IB PO3BUTKY. J[OAaTKOBUM [KEpeIOM MOXKYTh BHUCTYMATH KOIITH
JepKaBHUX MPOTPaM MIATPUMKH PETi0HATBHOTO PO3BUTKY.

2. KpenutHi pecypcu. 3anydeHHs KpeAUTHOTO (DiHAHCYBaHHS 0a3yeThCs Ha
OPUHIIMIIAX CTPOKOBOCTi, MOBOPOTHOCTI Ta IUIaTHOCTI. OpraHu MiCLIEBOTO
CaMOBPSTyBaHHSI MOXKYTh BUKOPHCTOBYBATH KPEIUTHI pecypcu aisl (iHaHCYBaHHS
BU3HAYCHHUX BUATKOBOIO YACTHHOIO MICIIEBOTO OIOJIKETY 3aXO0/iB 1 MPoekTiB. Kpim
TOTO, TTO3UKOBI KOIITH MOXYTh 3Ty4aTUC KOMYHaTbHUMU MiIPUEMCTBAMH, SIKi
CaMOCTIIHO HECYTh BIJNOBIJAJBHICTh 32 OOCIYrOBYBaHHS Ta TOTAlICHHS
BIIMOBITHUX OOpProBUx 3000B’A3aHb. 3a BU3HAYEHUX 3aKOHOJABCTBOM YMOB
KPEIUTHI 1HCTPYMEHTH MOXYTh BHUKOPHUCTOBYBAaTM W TMPUBATHI CYyO’ €KTH
rOCIIOJIapIOBaHHs, a OpraHu MICLIEBOIO CaMOBPSAyBaHHS — HaJaBaTH BIAMOBIIHI
rapaHTii.

3. I'pantoBe ¢iHaHCyBaHHS. ['paHTOBI pecypcH 3ally4yaroThCsl NEPEBAKHO Bij
MDKHapOJHUX JOHOPCBKHUX Opradizaiii, ¢GoHIIB Ta MporpaM MIKHAPOJHOI
TEXHIYHOI JONOMOTH. IX BUKOPHUCTAHHS OPICHTOBAaHE HA Peali3allilo JOKATbHHUX
MPOEKTIB PO3BUTKY, MIATPUMKY HIAIPHUEMHHIIBKOI Ta €KOHOMIYHOI aKTHUBHOCTI,
MOJEpHI3alil0 IHPPACTPYKTYpPHU, HMIABULIEHHS CHPOMOKHOCTI OpraHiB MICLIEBOTO
CaMOBPSIYBaHHS Ta BIPOBA/KEHHS IHHOBALIMHUX PIIICHb.

4. TuBecTuiiitHi pecypcu. Jlo IHBECTHIIIMHUX JKEpes HajexaTh (DIHAHCOBI
pecypcu (i3UYHUX 1 IOPUAUYHHX OCIO, SKI CHPSIMOBYIOTHCS Ha peasizailiio
KOHKPETHHUX IHBECTHUIITHUX MPOEKTIB Ha TEPUTOPIl TpoMau. 3aTyuyeHHs TaKUX
KOIITIB mependavyae BUHUKHEHHS BIAMOBIAHUX (IHAHCOBUX 3000B’s3aHb TEpe
1HBECTOpaMH, 30KpeMa 1010 MOBEPHEHHS BKJIAJAEHUX PECYPCIB, CIUIATU BIJCOTKIB
a6o nuBiAeHAIB. OKpeMUM HaIpsSMOM € BUKOPHCTaHHS MEXaHi3MIB MICHEBUX
3aMo03U4YeHb, BKIIOYAIOUX BUMTYCK MYHIIUIIAIBHUX OOJIraii.

5. AnbrepHaTuBHI JpKepena ¢diHaHcyBaHHA. J{o 11i€i rpynu MOKHA BiTHECTH
OylaroniifHi BHECKM TPOMAJSH 1 MIANPUEMCTB, KpayAdhaHIWHTOBI MEXaHI3MH
KOJIEKTUBHOTO (DIHAHCYBAHHS JIOKAJbHUX IHIIIATHB, a TaKOX PECypCH, III0
3QJIy4aloThCsl B MeEXKax MPOrpaM KOPIOPATUBHOI COLIAIIBHOI BiJMOBIIATBHOCTI
HiIPUEMCTB, K1 31HCHIOIOTh TOCIIOIAPCHKY A1SUIbHICTH HA TEPUTOPIT BIAMOBIIHOL
rpoMaju.

Bapto Haromnocuth, mo came OIOKETHI pecypcy MPOAOBXKYIOTh BiJlirpaBaTu
BU3HAUaJIbHYy POJb Yy cucTeMl (DiHaHCOBOro  3a0€3MEUEHHS  PO3BUTKY
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TepUTOplaIbHUX rpoMajl. BoHM MOXYTh BUKOPUCTOBYBATHUCS SIK JUIsl (PiHAHCYBaHHS
KOHKPETHUX IUJIbOBUX 3aXO[iB, Tak 1 s 3a0e3MeyeHHsl 3arajJlbHUX MOTped
rpomagu. OCHOBHUMH HampsiMaMu iX CHPSIMYBaHHS € PO3BUTOK Ta yTPUMAaHHS
1HpacTPyKTypH, 3a0e3MMEUeHHS HAJNeKHOTO pIBHA NYOTIYHMX TMOCIHYyT 1
3aJI0OBOJICHHS KJIFOUOBUX COIIIAIbHO-EKOHOMIYHUX MOTPEO HACETICHHS.

bromketHnii MexaHi3M 3a0e3nedeHHs 1o0poOyTy TepHTOpiaabHOI TpoMaan
JOIIIBHO ~ TPaKTyBaTH AK KOMIUIEKC B3a€MOIOB’SI3aHUX  OpraHi3aliifHuX,
(GhiHAHCOBUX 1 NPaBOBUX I1HCTPYMEHTIB, 3a JOMOMOTOI0 SIKUX 3I1HCHIOIOTHCS
dbopMyBaHHS, PO3MOJILIT 1 BUKOPUCTAHHS PECYPCIB MICIEBOTO OIOKETY 3 METOIO
3aJI0BOJICHHSI CYCIUIBHUX TOTPeO, CTUMYJIIOBAHHS EKOHOMIYHOI aKTHUBHOCTI,
PO3BUTKY TEPUTOPIi Ta MIJBUILEHHS SIKOCTI )KUTTS HACEICHHS.

J10 KITI0UOBMX KOMIIOHEHTIB TAKOTO MEXaHI3MY HaJIeKaTh:

1. dopmyBaHHa JoxoAHOi ©0a3u MicueBoro Ormxery. Ilepenbauae
MOOUTI3AII0  TMOJATKOBMX 1  HEMOJATKOBUX  HAJIXOJKEHb,  OTPUMAaHHS
MDKOIOJIKETHUX TpaHC(HEPTIB, 3aTyYeHHs IHBECTUIIMHUX Ta TPAHTOBUX PECYPCIB.

2. IlnanyBaHHS Ta po3noALT GpiHAHCOBUX pecypciB. OXOIUIoe po3po0IeHHS,
po3MJISiT 1 3aTBEPDKEHHS MICHIEBOIO OIO/KETY, BUKOPUCTaHHS IPOTrpamMHO-
LIJTbOBOTO MIAXOAY, BU3HAYEHHS CTPATETIYHUX MPIOPUTETIB Ta OOIPYHTYBAHHS
HaIpsMiB (piHAHCYBaHHS.

3. Bukonanns Owomkety. [lepenbavae anMiHICTpyBaHHS OFOKETHUX JJOXO/IIB,
3a0e3MeYeHHs] PaIliOHAILHOTO, PE3yJIbTaTUBHOTO Ta MPO30pPOT0 BUKOPUCTAHHS
KOIITIB, @ TAKOX MOMJIMBICTh 3aJTy4CHHSI IOAATKOBUX (PIHAHCOBUX 1HCTPYMEHTIB.

4. KoHTposib 1 MOHITOPHUHT. BKiTIoyae cucteMy nep:kaBHOTO, BHYTPIIIIHHOTO Ta
IrPOMAJICBKOTO0 KOHTPOJIO 3a (OpMyBaHHSM 1 BUKOPUCTAHHSM OFOKETHUX
pecypciB, a TaKOXK OLIIHIOBaHHS PE3YyIbTATUBHOCTI OFOJIKETHUX BUJIATKIB.

5. OpienTamis Ha MiABUIIEHHS J100poOyTy HaceneHHs. Ilepenbaudae
CIIpSIMYBaHHsI OFOPKETHUX PECYpPCIB Ha 3a0€3MEUeHHS COIIaIbHUX CTaHAapTiB,
CTUMYJIIOBaHHA €KOHOMIYHOT aKTHBHOCTI, MOJEpHi3alilo 1H(PaCTPyKTypH,
MBUIIEHHS SKOCTI IMMyOJIIYHUX TIOCITYT Ta peaii3allito IHHOBAIIHUX MPOTpam.

Otxe, OIOKETHUH MeEXaHI3M € OJHUM 13 KIIIOYOBHX 1HCTPYMEHTIB
3abe3nedeHHs] (hiHAHCOBOT CHPOMOXKHOCTI Ta CaMOJOCTATHOCTI TEPUTOPIATIbHUX
rpoMai, a Horo e(peKTUBHICTh 0€3MOCepPETHHO BIUIMBAE HA PIBEHb 1 SKICTh KUTTS
HacenenHs. Moro crpaTeriyna poik Mojsrae He e y popMyBaHHI HeoOXiaHOro
00csary (hiHAaHCOBUX PECYpPCIB, a i y 3a0€3MeUeHH] X 00TPYHTOBAHOTO PO3MOILITY,
pallOHATBHOTO BUKOPUCTAHHS Ta CHPSIMYBaHHS Ha JOCATHEHHS JOBTOCTPOKOBHUX
iIe  COLladbHO-€KOHOMIYHOTO  po3BUTKY. Came TOMy BIOCKOHAJICHHS
OIO/IPKETHOTO MEXaHI3My Ma€ pO3TIsAaTHCA K BaXKIJIMBA MepeyMoBa (OPMyBaHHS
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CTIMKUX, (DIHAHCOBO CIPOMOXKHUX 1 COIIAJIbHO OPIEHTOBAHUX TEPUTOPIAIBHUX

rpoMaj.
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SECTION 4.
LAW AND INTERNATIONAL LAW

OO0ymenko Haranis MuxoJiaiBHa
JOKTOP IOPUIUIHHUX HAYK, Ipodecop
npodecop kadeapu NUBUIBHO-TTPABOBUX JAUCIUILTIH
Jninpoecoxuii depoicasnuil yHisepcumem eHympiuiHix cnpas, Yxkpaina

ITPABOBE PEI'YJIIOBAHHSI MJIAT®OPMHOI
SAHHSTOCTI B YKPAIHI: ATAIITAIIA 1O
E€BPOIIEUCBKUX CTAHJIAPTIB

VY cydacHHX yMOBax pO3BUTKY 1H(OpMAIIHHOTO CycHUIbCTBA Ta IU(POBOT
C€KOHOMIKHM BiZIOYBa€ThCA CyTTEBA TpaHCoOpMallisl TPYAOBHX MPaBOBITHOCHH,
3yMOBJIEHA BITPOBA/KEHHSIM HOBITHIX 1H()OpMaIiHHO-KOMYHIKAIIHHIUX TEXHOJIOT1H
y cdepi npari [1, ¢. 162]. [Tudpoa Tpanchopmalliss eKOHOMIKH 3yMOBHUJIA TIOSIBY
HOBUX MOJIeJIell opraHizamii mpaii, cepel SKUX OCOOJIMBE MICLE MOCIIae
maTpopMHa 3alHATICTh. BukopucTanus uuppoBUX miIat@opM CyTTEBO PO3LIUPIOE
MO>KJIMBOCTI peajizailii mpaBa Ha Mpaifio, 3a0e3neuye THYYKICTh 3aiHSATOCTI Ta
cripusie nmpodeciiHiii MOOIILHOCTI HacelleHHs. BogHoYac Taki 3MiHH aKTyali3yIOTh
MUTAaHHS HAJIEKHOTO TIPABOBOTO PETYJIIOBAHHS BIAHOCHH MIXK HHU(PPOBUMHU
mwiatpopMaMu Ta oco0aMu, SIKI BUKOHYIOTh TUIaTGOPMHY poOOTY, OCKUIBKH
TpaJMIIIiHI MIIXOIM 10 MPABOBOIO PETYJIOBaHHS JeJaidl MEHIIE BIANOBIIAIOThH
CydyacHUM (opMaM oprasizariii npatii.

OcoOnuBicTio MIaTGOPMHOI 3aWHATOCTI € Te, 1o uudposa miaTdhopma
HEPIJIKO BUXOAMTH 32 MEXi1 (QyHKIIIHM 1HPOpMaIiiHOTO ocepeHrKa Ta (PaKTHIHO
3MIMCHIOE OpraHi3aiiio TPYJOBOTO TPOIECy. 3a JOTMOMOTOK aJITOPUTMIYHHUX
MEXaHI3MIB BOHa BHU3HAYa€ MOPSAOK JOCTYIYy IO POOOTH, PO3MOAUT 3aBIaHb,
KpUTEpii OIIHIOBAHHS JISUIBHOCTI BUKOHABIIIB, TOPSIOK ()OPMYBaHHSI BUHATOPOIN
Ta YMOBH MPUIMHEHHS CHIBIpall. 3a TAKUX 00CTaBUH HU(POBI TEXHOJIOTi CTAIOTh
IHCTPYMEHTOM Oprasi3allii Ta KOHTPOJIIO Mpalll, 10 NOTpeOye HaJIeKHOI TPaBOBOi
OIL[IHKH BIAIIOBIJHUX BIJHOCHH.

Hns Ykpainu 3a3HadyeHa mnpoOsiema HaOyBae OCOOJIMBOI aKTyaJbHOCTI B
yMOBax LupoBizalii eKOHOMIKHM, €BpOMEHCHhKOi 1HTerpaiii Ta pedopMyBaHHS
TPYJOBOTO 3aKOHOJIABCTBA. He3Baxkaroum Ha BIACYTHICTh  CHEIIATBLHOTO
3aKOHO/IaBUOTO PEryIIOBaHHs IIaT(HOPMHOIT Mpalll, YNHHE TPYI0BE 3aKOHOJABCTBO
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B)K€ MICTUTh 3arajibHi MPaBOB1 3acaju, SK1 JIO3BOJISIIOTH OIIHIOBATH BIJIIOBIJIHI
NPaBOBIJHOCUHM 3 YypaxyBaHHSAM iX (akTuuHOoro 3micty. BomHowac cydacHi
TEHJICHIIII PO3BUTKY PHUHKY TIIpaill OOyMOBJIIOIOTh HEOOXIJHICTh CTBOPCHHS
KOMIUIEKCHOI MOJIEl MPaBOBOTO PETYNIOBAaHHS IIATGOPMHOI 3alHATOCTI, sKa
BIJIMOBIAaTUME HAI[IOHAILHUM MOTpe0aM 1 CydaCHUM €BPOTEUCHKUM CTaHIapTaM.

KitouoBoro mpo06ieMor0  3alMIIAEThCSl BHU3HAUYEHHS TMPABOBOI MPUPOAH
maThopMHUX TpaBoBiHOCHH. dDopManbHe odopMIIeHHS CHiBIpalll Ha IMiJCTaBi
IIMBUTHHO-TIPABOBUX JOTOBOPIB HE 3aBXIU BijoOpaxkae ii peaibHHI 3MICT. SIKIo
g pona raThopma 31HCHIOE OpraHi3aliiHui, eKOHOMIYHUAN a00 aaTOpUTMIYHHMI
KOHTPOJIb 3a MPOIIECOM BUKOHAHHS POOOTH, BHM3HAYA€ ICTOTHI YMOBM TIpaili Ta
BIUIMBA€ HA EKOHOMIYHE CTAaHOBHUILE BUKOHABIIS, BIAMOBIAHI MPaBOBIAHOCUHU
MOBUHHI OI[IHIOBATHUCS 3 ypaxyBaHHSAM ()aKTUUYHHMX OOCTAaBMH iX BUHUKHEHHS Ta
peanizauii. CamMe NpUHIUI MPIOPUTETY PEATBHOTO 3MICTY MPABOBIIHOCUH HAJ iX
dbopmanbHUM O(OPMIICHHAM 3a0e3Medy€e HaJie)KHE 3aCTOCYBaHHS TPYAOBHUX
rapanTiii 1 BIJIMOBIJA€ Cy4YaCHIM MPAKTHUIIl PO3BUTKY €BPOMNEHCHKOTO TPYAOBOTO
npasa.

BifcyTHICTh KOMITJIEKCHOTO 3aKOHOJIABUOTO PETYyJIOBaHHS IUIATQOPMHOT
3aHATOCTI  CBIIUMTH NP0  HEOOXIAHICTh  MOJAJBIIOTO  BIOCKOHAJIICHHS
HAI[IOHAJILHOTO TPYIOBOTO 3aKOHOJABCTBA. Takuil mTpollec TMOBHHEH OyTH
CIpsIMOBAHUH HE JIUIIIC HA HOPMAaTUBHE BU3HAYEHHS TIPABOBOTO CTATYCY ITU(DPOBUX
TPYAOBUX IIATPOPM, a i Ha 3aKpiIUIEHHS KpUTEpliB KBaidikauii miar@opMHUX
PaBOBITHOCHH, TMPABOBUX 3acajl aJTOPUTMIYHOTO YIPABIIHHS, TapaHTIH
IPO30POCTI ABTOMATU30BAHOTO MPUUHATTS PIIIeHb, 3aXUCTY EPCOHATBLHUX JIAHUX,
CIpaBeUIUBOI OIUIATH TIpalll Ta HAJEKHOTO COINAJIBbHOTO 3aXHCTy o0ci0, sKi
BUKOHYIOTh IJIATGOPMHY pPOOOTY.

BonHouac  rapMoHizaiis  YKpaiHCBKOTO  3aKOHOJIaBCTBa 3  IPaBOM
€ponelicbkoro Coro3y He MOBUHHA 0OMEXyBaTUCS (POpMaNbHUM 3aM03UYECHHAM
OKpEeMUX HOPMaTUBHMX HoJ0xkeHb [2, c. 331]. Ii 3micToM Mae crati GopMyBaHHS
HaIllIOHAJIHLHOI MOJIENI TTPABOBOTO PETYJIIOBAHHS, sIKa BPaXOBYBaTUME OCOOJIUBOCTI
YKPaiHCBKOTO PUHKY TIparli, porecu nudpoBoi Tpancdopmailii, yMOBU BOEHHOTO
CTaHy Ta 3aBJAAaHHS MICISIBOEHHOTO BIAHOBIICHHS /ISP KaBH.

[InatdhopmHa 3alHATICTP € 3aKOHOMIPHUM pe3yJbTaToM 1u(poBoi
TpaHc(opMallii eKOHOMIKM Ta Cy4aCHOTO PO3BUTKY PUHKY Tpalll, 10 3yMOBIIIOE
NEePEOCMUCIICHHS TPAJAMIIIIHUX MIJIXO0JIB /10 MPABOBOTO PETYJIIOBAHHSA TPYIOBUX
BiIHOCUH. BukopucTtanHsa 1udpoBUx miatGopM iCTOTHO PO3IIUPIOE MOXKIHUBOCTI
peanizalii mpaBa Ha Mpaio, 3a0e3neyye THy4YKi (OpMH oOprasizaiii TpyAoOBOi
TISTTBHOCTI Ta CHPHSE TMIABUIIEHHIO MOOLTBRHOCTI pobouoi cuimu. BomHouac
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1dpoBizallis TPyAOBUX MPOILIECIB MOPOIKYE HOBI MTPaBOB1 BUKJIMKH, MOB'A3aH1 3
BU3HAYEHHSIM IPABOBOI MPUPOJU TUIATGOPMHUX MPABOBITHOCHH, 3a0€3MECUCHHIM
HAJIE)KHOTO PIBHS COLIAJIbHO-TPYAOBUX rapaHTii, 3aXUCTOM MEPCOHATBHUX JIAaHUX,
IPO30PICTIO AITOPUTMIYHOTO YIPABIIHHA Ta €(EKTUBHICTIO MEXaHI3MIB 3aXHUCTy
mpaB 0ci0, K1 BUKOHYIOTh IIaTGOPMHY POOOTY.

BupimansHe 3HaueHHs s TPaBOBO1 KBaTi(pikallii BIITHOCHH, sIKI BUHHUKAIOTh
y chepi miaThopMHOI 3aiiHATOCTI, Mae He (hopMajibHE HAtMEHYBaHHS JIOTOBOPY, a
peanbHul 3MICT MpaBoOBiIHOCUH. SKio mudpoBa miuatdopma BU3HAYAE MOPSIOK
oprasizaiii mparyi, 3J1MCHIOE aJTOPUTMIYHUN KOHTPOJb, BIUIMBAE HA PO3MOMALT
3aBJaHb, MOPSAOK (OPMYBaHHS BHUHAropogud ab0 MOKIMBICTh MOAAIBIIOTO
BUKOHAHHS pOOOTH, Taki BIJHOCHMHHM IIOBHHHI OLIHIOBATUCA 3 YpaxXyBaHHSIM
(aKTUYHOTO XapakTepy B3aeMo/li cTopiH. CaMe IpUHIMI MPIOPUTETY 3MICTY Haj
dopMoro 3a0e3meuye HaleKHE 3aCTOCYBaHHS KOHCTUTYLIMHUX rapaHTiid mpaBa Ha
OpaL0 Ta YHEMOKJIMBIIIOE BUKOPUCTAHHS LUBLIBHO-TIPABOBUX KOHCTPYKIIN ISt
00X0/1y IMIIEpaTUBHUX HOPM TPYIOBOTO 3aKOHO/IABCTBA.

AHaii3 YMHHOTO 3aKOHOJABCTBA YKpaiHW CBIMYUTH, 110, HE3BAKAIOUM Ha
HasIBHICTh 3arajJibHUX MEXaHI3MIB 3aXHUCTy TPYAOBHUX IpaB, HalllOHAJIbHA MpPaBOBa
CHUCTEMa TMOKHU 10 HE MICTUTh KOMILJIEKCHOTO PEryJIlOBaHHS IIaTGOPMHOI Tparli.
Takuif cTaH MPaBOBOTO PETyJIOBaHHS HE MOBHOIO MIPOIO BIAMOBIAAE Cy4acHUM
TEHJICHI[IIM PO3BUTKY IM(MPOBOT EKOHOMIKM, TMPAKTHUINl JEpXKaB — UJICHIB
€pponeiicbkoro Coro3y Ta MDKHApOJHUM TPYIOBHM cTaHmapram [3, c. 650]. ¥V
3B'SI3KY 3 MM TOJAIBIINN PO3BUTOK TPYJOBOTO 3aKOHOJABCTBA ITOBUHEH
3MIACHIOBATUCA 3 YpPAaXyBaHHAM €BPONEHCHKUX MIAXOMIB JO PEryJIlOBaHHS
1aThOPMHOT 3aHSTOCTI, OJTHAK 1X IMIIJIEMEHTAIlIs Ma€e 6a3yBaTUCS HA MPUHIIATIAX
MPaBOBOI  BU3HAYEHOCTI, TMPOMOPIIIAHOCTI Ta BpaxyBaHHS OCOOJIMBOCTEH
YKpaiHCBhKOi MPaBOBOI CHCTEMH, YMOB BOEHHOIO CTaHy W MICISIBOEHHOTO
BIJTHOBJICHHS JiepkaBu [4, c. 249].

[lepcrieKTHBHUMH HampsiMaMy BIOCKOHAJICHHS 3aKOHO/IaBCTBA € HOPMATHUBHE
BHU3HAUEHHS MPABOBOr0 CTaTycy HU(PPOBUX TPYyAOBHUX IUIATHOPM, 3aKOHOJABYE
3aKpITUICHHS KPUTEPIiB PO3MEXYBAHHS TPYJAOBUX 1 IIMBUIHHO-TIPABOBUX BIJHOCHH,
MIPaBOBE PETYJIOBAHHS AJITOPUTMIYHOTO YIPaBJIiHHSA, 3a0€3MeUeHHs MPO30POCTi
aBTOMATHU30BAHOTO MPHUUHATTS pillieHb, €(PEKTUBHOTO 3aXUCTY TMEPCOHAIBHUX
JAaHUX, CIIPABEJIMBOI OIJIATH Tpalli, HaJEKHUX YMOB ii BUKOHAHHS, COL1aJbHOTO
CTpaxyBaHHA Ta JOCTYIy 10 €(pEeKTUBHHMX CHOCOOIB 3aXHUCTy TPYAOBUX IIpaB.
Peanizariss 3a3HaueHUX HAMPSMIB CIpUSATAME (OPMYBAHHIO Cy4aCHOI CHUCTEMHU
IIPABOBOT'O PETYIIOBaHHS, 3aTHOI 3a0€3MeUuTH 6alaHC M1k PO3BUTKOM HU(PPOBOI
€KOHOMIKH, CBOOOJOK MiANMPUEMHHUIILKOI MiSUTBHOCTI Ta HAJICKHUM DPIBHEM
COI[IAIbHOTO 3aXMUCTY JIFOAUHU Tpalli.
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CydacHi coniajgbHO-€KOHOMIYHI ¥ MOJITHUYHI YMOBH, SIKI CKJIAJUCS B HalIil
KpaiHi, a TaKOX BUHUKHEHHS HOBUX Mpodecii 1 MiABUILICHHS TPYI0BOT MOOLIBHOCTI
IpPOMAaJIsiH BiJ] 3aKOHO/AABIISl BUMAraloTh MOIIYKY HOBUX 3aC0O01B AJi BPETr'yJIIOBaHHS
TPYAOBUX 1 MMOB’sI3aHMUX 13 HUMU MPaBOBiTHOCHH [5, c. 143]. OTxe, cTparerivHum
HAIpPSIMOM PO3BUTKY TPYAOBOTO 3aKOHOJIABCTBA YKpaiHU Mae cTatu (GopMyBaHHS
JIOAMHOLEHTPUYHOI MOJIENI MPABOBOTO PETYIIOBAHHS MIIATHOPMHOT 3aHATOCTI, Y
MeXxax SIKOi JIFOJMHA, 11 TIJHICTh, MPAaBO Ha MpaIl0 Ta COLlajJbHA 3aXMILIEHICTh
BU3HAIOTHCS HAWBUIIOIO MPABOBOIO IIHHICTIO. 32 TaKUX YMOB LU(POBI TEXHOIOTIT
MOBUHHI PO3MISIIATUCS BUKIIOYHO SIK 1HCTPYMEHT YAOCKOHAJIEHHS Oprasizaiii
mpaili, a He SIK MEXaH13M OOMEKEHHS TPYJOBUX MPaB Y YHUKHEHHS POOOTO/IaBIIEM
BCTAaHOBJICHUX 3aKOHOM O00OB'si3kiB. Came TMO€JHAHHS MPUHIUIIIB BEPXOBEHCTBA
MpaBa, COLIAIBHOI CHPABEIMBOCTI, IMPABOBOI BU3HAYEHOCTI, 1HHOBAIIITHOTO
PO3BUTKY Ta BHUCOKMX CTaHAAPTIB 3aXHCTy Mpalll Ma€ CTAaTH KOHIIECTITYyaJbHOIO
OCHOBOIO TMOJAJBIIOT MOJEpPHI3allii TPYIOBOr0 3aKOHOJABCTBA YKpaiHH, HOTro
rapMoHi3ailii 3 mpaBom €Bporiericbkoro Coro3y Ta popmyBaHHs €pEKTUBHOI MOJIET1
IPaBOBOTO PETyJIOBaHHA IUIATGOPMHOT 3ailiHATOCTI B yMoOBax IUpoBoi
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SECTION 5.
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AND SECURITY OF THE STATE BORDER

Fuad Alakbarov
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ANALYSIS OF THE MILITARY-POLITICAL SITUATION
AT THE OPERATIONAL AND STRATEGIC LEVELS IN
THE US/ISRAEL-IRAN CONFLICT

Abstract: The tensions between the US/Israel and Iran had long been characterized by indirect
confrontation. However, events in June 2025 shifted this rivalry into the realm of direct military
conflict. Israel conducted large-scale air operations targeting Iran’s nuclear infrastructure,
missile bases, and military leadership, while Iran launched retaliatory strikes using ballistic
missiles and unmanned aerial vehicles (UAVs). Subsequently, the US struck key Iranian nuclear
facilities using strategic bombers and precision-guided munitions. These events brought about
significant changes in the region's security architecture.

The relevance of this topic lies in the fact that the interplay of air superiority, precision-guided
weapons, intelligence systems, UAVs, information warfare, and political decision-making in
modern warfare has shaped new approaches at both the operational and strategic levels. The
purpose of the analysis is to examine the military-political situation regarding a potential US-
Israel-Iran war at the operational and strategic levels, assess the military capabilities of the
parties, and determine the war's impact on the regional security system.

The analytical study conducted involved examining the history of relations between the US, Israel,
and Iran; analyzing the planning of military operations; assessing the effectiveness of air and
missile operations, determining the role of electronic warfare;, comparing the strategic objectives
of the parties, and investigating the impact of the conflict on the international security system.

Introduction
Geopolitical and politico-military foundations of the US/Israel-Iran
confrontation. Formation of the balance of power in the Middle East
Since the second decade of the 21st century, the Middle East has evolved into
one of the most complex geopolitical arenas within the international security system.
Political transformations, armed conflicts, crises surrounding nuclear programs, and

great-power rivalries in the region have continuously altered the security landscape
[L,2].
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In addition to possessing a significant portion of the world's energy resources,
the Middle East is a crucial geostrategic location situated at the crossroads of
Europe, Asia, and Africa. Consequently, the region has long been regarded as a
primary geopolitical arena where the interests of major powers collide [1].

The 1979 Islamic Revolution in Iran fundamentally altered the region's
political map. The new government adopted an openly hostile stance toward U.S.
policy in the region and refused to recognize Israel as a legitimate state. As a result,
relations between Washington and Tehran deteriorated sharply, and Iran came to be
viewed by the United States and Israel as a major security challenge [3].

Balance of Geopolitical Forces in the Near East
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Fig. 1. The balance of geopolitical forces in the Middle East

Since the 1990s, Iran has rapidly advanced its missile program and invested
heavily in nuclear technology. Concurrently, it has expanded its regional influence
by cooperating with Hezbollah in Lebanon, Hamas in Gaza, Shiite armed groups in
Iraqg, and the Houthis in Yemen. In Western discourse, this approach is characterized
as the "Axis of Resistance" [4].

Iran’s “Axis of Resistance”
(Axis of Resistance)
]

!

1

‘ ( eS| alll
oyt ¥ i |
ottt i |

[ K | o L aphall gl il
— w — SIS - oSl il
IRAQI
HEZBOLLAH HAMAS SHIA MILITIA HOUTHIS
(Lebanon) (Gaza) GROUPS (Yemen)
(Iraq)
Military force Increase in the Strengthening Ability to impact
operating against number and political and red seas and
Israel from capabilities of military influence Bab el-Mandeb Strait
Lebanese territory regional influence in lraq | maritime routes

forces |
)

Fig. 2. Iran’s “Axis of Resistance”

39 |



I SCIENTIA e Theoretical and Practical Scientific Achievements: Research and Results of their Implementation

Meanwhile, the US has strengthened security cooperation with Israel, Saudi
Arabia, Gulf states, and other partners in the region, identifying the curtailment of
Iran’s nuclear and missile programs as a key priority [5, 6, 7].

Stages in the evolution of US-Iran relations

Relations between the US and Iran can be divided into the following periods:

1953—-1979. The US was the primary supporter of the Shah’s regime, while Iran
acted as a key ally of Washington in the region [3].

1979-2001. Following the Islamic Revolution, the seizure of the US Embassy
led to a rupture in diplomatic relations between the two countries [8].

2001-2015. Iran’s nuclear program became a central topic on the international
security agenda, and sanctions were adopted by the UN Security Council [9, 10].

2015. The Joint Comprehensive Plan of Action (JCPOA) was signed, imposing
specific restrictions on Iran’s nuclear activities [9, 10].

Post-2018. The US withdrew from the agreement, reimposed sanctions, and
implemented a strategy of “maximum pressure.” The year 2025. Operations carried
out by Israel and the US against Iran's nuclear and military facilities have brought
relations to the stage of open military confrontation [10, 11].

Characteristics of the Israel-Iran strategic rivalry

The confrontation between Israel and Iran is characterized more by long-term
strategic rivalry than by a classic interstate war. The primary drivers of this rivalry
are security interests, the nuclear program, the struggle for regional influence, and
ideological differences.

Israel considers Iran's nuclear program one of the most serious threats to its
national security. Consequently, for many years, Tel Aviv has employed intelligence
operations, cybersecurity measures, and precision military strikes to slow the
development of Iran's nuclear infrastructure. This strategy is regarded as part of the
"preventive defense" approach within Israel's military doctrine [12].

For its part, Iran has taken measures to counterbalance Israel's military
superiority by expanding its ballistic missile arsenal, increasing the production of
unmanned aerial vehicles (UAVs), supporting armed allies in the region,
modernizing air defense systems, and developing asymmetric maritime capabilities
[13].

Iran's military strategy is based on the concept of "asymmetric deterrence." The
goal is not to engage in a direct, symmetrical confrontation with a high-tech
adversary, but rather to maximize the military, economic, and political costs for that
adversary. This approach is implemented primarily through missile forces, UAVs,
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cyber operations, and allied armed groups in the region. This model has been a key
focus of Iran's military planning over the past decade [14, 15].

US Strategy in the Middle East

The Middle East holds strategic importance for the United States for the
following reasons: ensuring Israel's security, keeping energy routes open, preventing
Iran from acquiring nuclear weapons, combating terrorist organizations, and
limiting the influence of Russia and China in the region. In 2025, the US
administration characterized the strikes carried out against Iran's nuclear facilities
as a "limited military operation aimed at preventing the acquisition of nuclear
weapons." A key feature of the operation was the use of US Air Force B-2 strategic
bombers and high-precision bunker-busting munitions. The objective of the
operation was to inflict severe damage on Iran's nuclear infrastructure and delay its
weapons program [16].

Analysis of the War at the Operational Level

Planning of Military Operations

In modern warfare, operational planning is a crucial stage that bridges the gap
between strategic objectives and tactical actions. In the Israel-Iran conflict, both
sides relied on pre-prepared operational plans [17, 18, 19].

The key focuses of the Israel Defense Forces' planning were: achieving air
superiority, neutralizing Iran's air defense systems, destroying nuclear facilities,
suppressing missile launch sites, and paralyzing command-and-control systems
[20].

Overview of the Main Military Developments
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Fig. 3. General operational phases of the war
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Special attention was paid to gathering intelligence during the initial phase of
operations. Data obtained through satellite surveillance, electronic intelligence,
unmanned aerial vehicles (UAVs), and other information sources enabled the
prioritization of targets [21, 22].

Characteristics of air operations

The Israeli Air Force served as the primary strike force during the operation.
Key platforms employed included the F-351 "Adir," F-15I "Ra'am," and F-161
"Sufa," as well as various types of unmanned aerial vehicles [ 23].

Thanks to their stealth capabilities, F-35I aircraft were used to penetrate Iranian
air defense systems and deliver precision strikes against strategic targets [13, 20].

Fig. 4. Israeli F-351 "Adir" fighter jet

In the initial hours of operations, the following facilities were selected as
priority targets: radar stations, air defense batteries, command posts, missile bases,
and nuclear infrastructure [6].

The subsequent involvement of the United States in the operation intensified
the air campaign. B-2 Spirit bombers conducted long-range flights to strike Iran's
fortified facilities using high-precision bunker-busting munitions. According to
statements by U.S. officials, key targets included nuclear facilities in the vicinity of
Fordow, Natanz, and Isfahan [21, 22].

e

e — — - - — —— ’__:%‘—-"f:.-__ g
Fig. 5. US B-2 “Spirit” stealth bomber

Iran’s retaliatory operations

Iran conducted a multi-component operation in response to strikes by Israel
and the US. Key assets included medium-range ballistic missiles, cruise missiles,
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“Shahed”-type kamikaze unmanned aerial vehicles, and electronic warfare systems
[13,23].

Fig. 6. Iranian Shahed-136 UAV

Fig. 7. Iran's retaliatory strike (Ahab-3 ballistic missile)

Iran's primary objective was to saturate Israel's air defense systems and
overwhelm its defenses with a multitude of targets. To this end, a large number of
missiles and UAVs were launched simultaneously from various directions [20, 23].

Although Israel's multi-layered air defense system ("Iron Dome," "David's
Sling," "Arrow-2," and "Arrow-3") neutralized the vast majority of the incoming
targets, there are reports indicating that some missiles reached their targets and
damaged specific infrastructure facilities. While various sources acknowledge a high
overall level of effectiveness, estimates regarding the precise figures vary [16, 21].
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Fig. 8. Israel's air defense system (Iron Dome)
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The role of intelligence

The war demonstrated that intelligence systems are of decisive importance in
modern operations. Key assets employed include: satellite reconnaissance, signals
intelligence (SIGINT), unmanned aerial vehicles (UAVs), Al-assisted target
selection, and cyber intelligence [21, 22].

Real-time processing of intelligence data has accelerated the decision-making
process and enhanced the effectiveness of precision-guided munitions. In modern
military operations, shortening the "sensor-to-shooter" chain is considered a key
factor for success [18].

Strategic military-political analysis of a potential US-Israel-Iran war

US strategic objectives and military-political approach

For the United States, the Middle East is not merely a region rich in energy
resources but also a vital geostrategic hub situated at the crossroads of Europe, Asia,
and Africa. The primary objectives of Washington's policy in the region are as
follows: ensuring Israel's security, preventing Iran from acquiring nuclear weapons,
safeguarding shipping in the Strait of Hormuz, limiting the operational capabilities
of terrorist groups, and strengthening the defense of U.S. allies in the region.

The strikes carried out by the U.S. against Iran's nuclear facilities were
officially aimed at slowing down Iran's nuclear program and weakening its future
military potential. At the same time, the operation was also viewed as part of a policy
of deterrence. The U.S. leadership demonstrated its readiness to use military force
to prevent future attacks by Iran and armed groups in the region.

The following principles were observed in the planning of U.S. operations:
precision strikes, military intervention with limited objectives, minimization of
civilian casualties, and prevention of the conflict from expanding regionally [24]

This approach aligns with the "limited military engagement" strategy that the
U.S. has employed in recent years.

Israel's National Security Strategy

Israel's national security concept is built upon several key principles:
preemptive defense, maintaining the strategic initiative, preserving air superiority, a
multi-layered missile defense system, and high-tech intelligence capabilities.

Israeli leadership views Iran's nuclear program as an existential threat to
national security. Consequently, curbing Iran's nuclear capabilities has long been a
central pillar of Israel's security policy.

These operations demonstrated that Israel possesses a significant advantage in
the following areas: air force readiness, the deployment of unmanned aerial vehicles
(UAVs), electronic warfare, satellite intelligence, the use of artificial intelligence,
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and command-and-control systems. At the same time, Iran's extensive missile
arsenal has demonstrated the complexity of ensuring the complete security of Israeli
territory. Even highly effective air defense systems cannot provide total protection
against numerous and coordinated attacks [15, 22].

Iran's Asymmetric Warfare Strategy

The strategy of the Iranian Armed Forces relies on utilizing asymmetric
capabilities rather than achieving conventional military superiority. The key
elements of this strategy are as follows:

Ballistic missile forces — Iran possesses one of the largest ballistic missile
arsenals in the Middle East. The primary objective of this arsenal is to deter potential
adversaries and strike strategic targets from long range.

Unmanned Aerial Vehicles (UAVs) — In recent years, Iran has expanded the
production of UAVs designed for various purposes. Key advantages include low
production costs, the capability for mass deployment, the ability to overwhelm air
defense systems, and long-range flight capabilities.

Regional allies — Iran places significant emphasis on cooperation with armed
partners in the region within its security strategy. This approach aims to extend the
country's influence beyond its own borders. Various international studies describe
this network as a "proxy" or "surrogate force" model.

Electronic and cyber warfare — Iran has also developed capabilities in the
information and cyber domains. Cyber operations are employed in areas such as
intelligence gathering, interference with communication systems, targeting critical
infrastructure, and psychological operations [22].

Interplay between operational and strategic levels

According to military theory, the operational level serves to translate tactical
successes into strategic outcomes. This war demonstrated that [srael gained a tactical
and operational advantage, the US demonstrated a policy of strategic deterrence,
and Iran avoided total military defeat while preserving its asymmetric capabilities.

This situation illustrates a key characteristic of modern warfare: success at the
operational level does not automatically equate to the full realization of political or
strategic objectives. The future of the nuclear program, regional influence, and
diplomatic processes remain the primary factors shaping the conflict's ultimate
outcome.

Impact on the regional security environment

The war has significantly affected the security balance in the Middle East.

The Gulf region—Saudi Arabia, the UAE, Bahrain, and other Gulf states—has
voiced heightened concerns regarding the security of energy infrastructure and
maritime trade routes.
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Strait of Hormuz—A significant portion of global oil trade passes through the
Strait of Hormuz. The prospect of the conflict expanding has heightened price
volatility in global energy markets and created additional risks for international
maritime shipping [16].

Russia and China—both states have supported a diplomatic resolution to the
conflict and called for the prevention of large-scale military escalation in the region.
At the same time, their political and economic interests in maintaining regional
influence have also been a key focus [11].

The conflict has also prompted NATO member states to conduct new
assessments regarding air and missile defense, cybersecurity, and energy security
[26,28].

Key implications for modern warfare

Analysis of the US-Israel-Iran conflict indicates that the following factors will
be decisive in future armed conflicts [16, 28, 30]:

1. Al-supported decision-making systems.

. Space-based reconnaissance and satellite surveillance.
. Widespread deployment of unmanned combat systems.
. The decisive role of electronic warfare.

. The strategic importance of cyber operations.

. High-precision, long-range weapons.

. Multi-layered air and missile defense systems.

0 NN kWL

. Information warfare and operations to influence public opinion.

These trends demonstrate that modern warfare is no longer limited to
confrontations between ground forces alone. The success of military operations
depends on the coordination of intelligence, information superiority, technological
capabilities, and political decisions [16, 31].

Implications of the war for international and regional security

The armed confrontation involving the US, Israel, and Iran has had a
multifaceted impact on the international security system. The conflict demonstrated
that, in the modern era, wars of a regional nature can rapidly affect the global
security environment. As the Middle East is a region where global energy resources,
key maritime trade routes, and geopolitical interests intersect, military escalation
there concerns not only the direct participants in the conflict but all major actors
within the international relations system [8, 27].

The war has prompted a reassessment of the regional balance of power. Israel
demonstrated its military superiority through high-tech weapon systems, Al-
supported intelligence capabilities, multi-layered air defense systems, and long-
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range aviation assets. Meanwhile, the US reaffirmed its military influence in the
region through strategic bomber aircraft, long-range precision-guided weapons, and
global logistics capabilities [20].

On the other hand, Iran demonstrated that the concept of asymmetric warfare
remains an effective means of deterrence in the modern era. By utilizing ballistic
missiles, cruise missiles, unmanned aerial vehicles, and regional armed partners,
Iran has maintained a capacity for long-term resistance against adversaries
possessing superior technology.

The war has also had significant consequences for NATO countries. The
Alliance has further intensified its efforts to upgrade air and missile defense systems
and to develop capabilities in cybersecurity, space surveillance, and Al-driven
command-and-control mechanisms. At the same time, European states have begun
to re-evaluate energy security issues, placing special emphasis on the development
of alternative energy sources and the diversification of energy routes [15, 16].

The conflict has also created new threats regarding international terrorism and
the activities of non-state armed groups. Various armed organizations operating in
the region have sought to exploit the conflict, thereby further increasing security
risks.

Furthermore, the intensification of information warfare and disinformation
campaigns has demonstrated that modern armed conflicts are no longer waged
solely on the battlefield but also within the information space. Social media
platforms, Al-generated imagery, psychological operations, and cyberattacks have
become integral elements of warfare [12].

Thus, the conflict involving the US, Israel, and Iran has demonstrated that the
future security landscape will depend not only on the capabilities of conventional
armed forces but also on information superiority, technological innovation, cyber-
operational capabilities, and the economic resilience of states [31].

CONCLUSION

Research indicates that the armed confrontation involving the US, Israel, and
Iran has been one of the most significant regional military-political events of the
21st century. The conflict has had a profound impact not only on the course of
military operations but also on the system of international relations, the regional
security environment, energy markets, and the application of international law.
Technologies and capabilities characteristic of modern warfare—such as precision-
guided weapons, unmanned aerial vehicles (UAVs), Al-supported decision-making
systems, space-based reconnaissance, electronic warfare, and cyber operations—
were extensively employed in this conflict.
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The study reveals that Isracl demonstrated high-tech superiority at the
operational level, while the US backed its policy of strategic deterrence with military
power. Iran, meanwhile, relied on an asymmetric warfare strategy rather than
conventional warfare, maintaining its capacity for resistance through the use of
missile forces, UAVs, and regional allies.

Analysis of the war has demonstrated that, in the modern era, air superiority,
information superiority, and the application of high technologies directly influence
the outcomes of armed conflicts. At the same time, it has been established that
military successes achieved at the operational level do not always lead to the full
realization of political and strategic objectives. In this regard, diplomatic efforts,
economic resilience, and international support are considered integral components
of modern warfare.

From an economic perspective, the war has caused increased instability in
energy markets, volatility in oil prices, and a rise in logistics and international trade
costs. Regarding international law, issues such as preemptive self-defense, state
sovereignty, the application of humanitarian law, and the legal status of cyber
operations have once again become central topics of international debate.

Overall, the analysis indicates that the development of capabilities in areas such
as unmanned systems, artificial intelligence, electronic warfare, air defense, and
cybersecurity is of particular importance for the future security environment.
Aligning military education with modern challenges, developing the defense
industry, and expanding international military cooperation must be among the
priority areas of national security policy.

Thus, an analysis of a potential US-Israel-Iran conflict indicates that future
wars will be multidimensional in nature, and military victory will be determined not
solely by the strength of the armed forces, but by information superiority,
technological advancement, economic resilience, and effective strategic
management.
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Bpuragup Cepriii [lerpoBuy
CTapIINi HAYKOBUH CIIBPOOITHUK HAYKOBO-IOCIITHOTO BiIILTY
1H(pOPMAIIIfHOTO Ta eprOHOMIYHOTO 3a0€3MeYeHHS
HAYKOBO-JIOCIIIJTHOTO YIPaBIiHHSA NEPCIIEKTUB PO3BUTKY 1HPOPMAIIIHUX CHCTEM
HaykoBoro meHTpy 3B’s13Ky Ta iHpopmaTu3zarii
Biticbkogutl incmumym menexomyHikayiu ma ingpopmamuzayii imeni I'epoie Kpym, Ykpaina

Maxkapuyk Bacuiab IBaHoBHY
CTapIIMii HAYKOBHH CIIBPOOITHUK HAYKOBO-JOCITHOT JTaboparopii
CYIPOBO/DKEHHS CUCTEM KiOep3axucry
HAYKOBO-JIOCIIIJTHOTO YIIPABJIHHS PO3BUTKY IPOOJIeM 3aXUCTy iH(popMariii
HaykoBoro meHTpy 3B’s13Ky Ta iHpopmaTu3zariii
Biticbkosutl incmumym menexkomyHikayiu ma ingpopmamuzayii imeni I epoie Kpym, Ykpaina

EPTOHOMIYHI 3ACAIM TIPOEKTYBAHHA
AJANTUBHUX KOPUCTYBAIIbKUX IHTEP®EUCIB
Y CKUIAJHUX [HOOPMANINMHUX CUCTEMAX

Anomauia: /{ocniodceno epeoHOMiuHI 3acadu NpoeKmy8aHHs a0anmueHUx KOPUCH)BAYLKUX
inmepeiicie y ckniaonux ingopmayitinux cucmemax. Ilpoananizosano npunyunu onmumizayii
63aeMO0Ii “N0OUHaA-MawmuHa”’, SMeHUEHHs KOCHIMUH020 Hasanmascenus ma aoanmayii UI/UX
ni0 KOHMeKCm i Xapakxmepucmuku KOpucmyeaia 0Jist Ni08UWeHHsl eqheKmU8HOCMI.

IMocranoBka mnpobGaemu. CTpIMKUIT PO3BUTOK Ta YCKIAAHEHHS CKJIQJIHHUX
iHdopmariiinux cucreM (CIC) — Takux SK aBTOMAaTH30BaHI CUCTEMU YIIPaBIIHHS
texHosoriunumu nporecamu (ACY TII), cumynsTopu KpUTHUHOT IHPPACTPYKTYPH,
MEJINYHI Ta aBialliiiHi KOMIT FOTePHI KOMILIEKCH, a TaK0K KopriopatuBHi ERP/CRM-
CHUCTEMH — MPU3BEIIH JI0 3HAYHOTO 3POCTaHHS OOCATIB JaHUX, K1 JIIOAMHA-0TIEpaTop
Ma€e CIpUHMaTH, aHajdi3yBaTH Ta BUKOPUCTOBYBATH JUIsl TPHUHATTS PIlICHb Yy
PEXHUMI peaTbHOTO Yacy.

CydacHuil eram pPO3BUTKY 1H(GOPMAIIHHUX TEXHOJOTIM XapaKTEPHU3yeEThCs
3MIIIEHHSIM  (OKyCy 3 CYTO  TEXHIYHOI  HAIIMHOCTI  CHUCTeM  Ha
nroauHoopienToBanicTh (Human-Centred Design). V cknagaux IC kputudHuM
YUHHUKOM CTa€ Mcuxo(di310J0TiUHE Ta KOTHITUBHE HABAaHTAXKEHHSI Ha KOPUCTYBaya.
Knacuuni “‘cratmyni” iHTepdelicu, sKi MPOMOHYIOTHh YHI(IKOBAaHWN BUTJISII Ta
OJIHAKOBY JIOTIKY B3a€MOJIi HE3aJEKHO BiJl 30BHIIIHBOTO KOHTEKCTY, IIOTOYHOTO
CTaHy cHUCTeMH a00 IHAMBIAYaTbHUX OCOOJIMBOCTEW JIOJUHU, BXKE HE 3/aTHI
3a0e3MeunTH HeOOX1THUN PIBEHb €(DEKTUBHOCTI Ta OE3IEKH.

Bunukae ¢pyHaameHTaabpHa CyrepeyHiCTh MIK:

- 3pocrarouoio ckiaaHicTio pyHkmionany CIC Ta miJBHIIEHUMHA BUMOTAMH
JI0 MIBHUJIKOCTI ¥ TOYHOCTI Ji# omepaTopa;
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- OOMEXEHHUMH KOTHITUBHUMHU pecypcamMH JIOAuWHU (yBara, mam’siTh,
IIBUJIKICTh TIEpepOoOKH 1H(pOopMaIlii), 0COOIMBO B yMOBaxX CTpecy, AeIUTY Yacy 4u
BTOMH.

- OpHuM 13 HAMMEPCHEKTUBHIMIMX NUISXIB MOJOJAHHS 11€1 CYNepeYHOCT] €
CTBOpPEHHS a/IaITUBHUX KOpUCTyBanbkux iHTepdeiiciB (Adaptive User Interfaces,
AUI), sxi 3maTHI OTWHAMIYHO 3MIHIOBaTH CBIM CKJaJ, KOMIIOHYBAaHHS, PiBE€Hb
JeTajizali JaHuX Ta alrOPUTMHU B3a€MO/IIT BITIOBITHO J0:

- KOHTEKCTY BUKOHAHHS 3aBJaHb (KpUTUYHA CUTYyallisl, pyTUHHUN PEXHM,
3MiHa 30BHIIIHIX YMOB);

- IHJIMBIIyaJdbHUX XapaKTEPUCTHUK KOpHUCTyBaua (piBeHb KBamidikaiiii,
JIOCBIJI, POJIbOBA MOJIEIIb);

- TMOTOYHOTO MCHUXO(I310JOTIYHOTO CTaHy onepatopa (piBeHb BTOMH,
KOHILIEHTpalisl, KOTHITUBHE NTEPEBAHTAXKEHH).

OpHak mpolec IPOEKTYBAHHS TaKUX 1HTEP(ENCIB CTUKAETHCS 3 CEPUO3HUM
BUKJIMKOM: BIJICYTHICTIO  IIUTICHOI CHCTEMH  €prOHOMIYHHX  3acaj Ta
dopmanizoBaHux Mojenel agantarii. be3 dYITKOro BpaxyBaHHS 3aKOHIB
KOTHITUBHOI €prOHOMIKM ‘“HEKOHTpPOJIbOBaHA~ abo Hempo3opa ajanTailis MOXe
MPU3BECTH 10 3BOPOTHOTIO €(eKTy — Je30pleHTallii KOpPHCTyBaya, BTpaTH HUM
cuTyaliiHoi o013HaHOCTI (Situation Awareness), 3HUKEHHS JOBIpH JO CUCTEMHU Ta
3pOCTaHHSA KUTBKOCTI TOMUJIOK Yepe3 MOPYIICHHS 3BUYHIX MEHTAIbHUX MOJCIICH.

OT1xe, HAyKOBO-IIpaKTUYHA IpobiiemMa nojsirae y HeoOX1JHOCTI po3poOKHu Ta
CUCTEMHOIO OOIDYHTYBAaHHS €pPrOHOMIYHUX 3acajl, NMPUHIUIOBUX MOJENEH Ta
AITOPUTMIB MOOYIOBU aIalTUBHUX KOPHUCTYBAIBKUX 1HTEPHENUCIB JIsl CKIIATHUX
IC. e no3BoauTh 3a0€3MeYnTH OaTaHC M1k PIBHEM aBTOMATH3aIlli Ta 30€pEKEHHIM
KOHTPOJIIO 3 OOKY JIFOJIMHU, MIHIMI3yBaTH KOTHITUBHE HABAHTAXEHHS U IM1IBUIITUTH
3arajbHy HAJIAHICTh Ta €(PEKTUBHICTh (DYHKI[IOHYBAHHS CHUCTEMH “NIOAMHA —
MallyHa .

AHaJi3 OCTaHHIX JocjailzKeHb i myOaikamiid. [Ipobiema mnpoexTyBaHHS
iHTepdericiB B3aeMoii moaunu 3 koM torepom (HCI) y cknaguaux iHGopmarinunux
cuctemax (CIC) mpuBepTae 3HAUHY yBary Sk YKpPaiHChKHX, TaK 1 3apyODKHUX
HAyKoBIIIB. TeopeTwuHl MiBaIMHMA I1HXKEHEPHOI TICUXOJIOTIi Ta EpProHOMIKH
OTIEePaTOPCHKOI AISUTLHOCTI IPYHTYIOTHCS Ha mipatsax Yeoukina O. ., byranosoi B. M.,
a Takoxx bonnapenka M. @. ta [llabanosa-Kymnapenka FO. I1., ne oOrpynToBano
dyHIaMEeHTalIbHI 3acalyd CHPUMHATTS 1H(OpMAaNli JIIOAMHOI Ta MOEIIOBAHHS
JIOJMHO-MAIIMHHUX CcHUCTeM. [lUTaHHAM CHCTEMHOTO aHali3y Ta ONTUMI3allil
(YHKIIIOHYBaHHS CKJIaJHUX 1H(POPMAIIHHUX CHUCTEM MPUCBIYEHO TOCIIIKEHHS
3aifuenka lO. I1., Toal sk crmemianizoBaHi METOIUYHI MIAXOAU A0 MPOEKTYBAHHS
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aJaNTUBHUX KOPHUCTYBAIbKUX 1HTEP(HEHCIiB B yMOBaX BHUCOKOTO 1HGOPMAIIHHOTO
HAaBaHTA)KEHHA BUCBITIIEHO y poboTtax [lackka B. O. ta Tpery6ona O. C.

VY 3apyOiKHIM HayKOBIA AyMIIl KOHIIENITYajJbHI OCHOBHM aJIallTUBHOCTI Ta
B3a€EMO/TIT “TIIOIMHA—KOMIT 10Tep”” C(hOPMOBAHO B KIIACHYHUX Ta CYJaCHUX IMpaIlsix:

Dix A., Finlay J., Abowd G. D., Beale R., sixi BU3Ha4YMJIN KITIOYOB1 IPUHITUIIH
US (User Experience) ta 3acaau po3poOKH JIF0IMHO-OPIEHTOBAHUX CUCTEM;

R. Oppermann, sxuii yBIB CHCTEMaTHKy Ta KJacudIiKaIlilo aJanTUBHUX
inTepdeiiciB kopuctyBaya (AUI);

M. R. Endsley, kotpa oO0rpyHTyBajla TEOpil0 CHTyaliiHOI 0O0I3HAHOCTI
(Situation Awareness), 110 € BHPIIATBHOK [UIS CHTYalliMHUX IICHTPIB Ta
kputnuaux CIC;

J. Sweller, y mpainsx sKOro po3KpUTO TEOPII0 KOTHITUBHOI'O HAaBaHTAXKEHHS
(Cognitive Load Theory), 110 isrjia B OCHOBY Cy4aCHUX €prOHOMIYHUX BUMOT JI0
JUHAMIYHOTO ()OKYCYBaHHS yBaru oneparopa;

Meto1w cTaTTi € po3poOka METOAOJOTIYHUX 1 MPAKTUYHUX PEKOMEHIAIliN
II0JI0 3aCTOCYBaHHS E€PrOHOMIYHMX IMIAXOJIB TPU CTBOPEHHI aJanTHUBHUX
kopuctyBalbkux inTepderici (UI/UX) y cknaaaux iHGOpMaIliiHUX cUCTEMaXx, 10
3a0e3nedye aBTOMATUYHE MIAJAIITYBAHHS MapaMmeTpiB  1HTepdeicy  mif
JWHAMIYHUN KOHTEKCT BHUKOHAHHS 3aBJaHb, IHAMBIAyaJlbHI BJIACTUBOCTI
KOPHUCTYyBaya Ta MOTOYHI YMOBH CEPEIOBHIIIA.

Buxiaa ocHOBHOro marepiajy a0c/ixkeHHs. Y CKIIaJIHUX 1HOOpMAILIITHUX
cucrteMax (CIC) — Takux SIK CHCTEMHI KOMIUIEKCH YIPaBIIHHS TEXHOJIOTTYHUMHU
npoiecamu, cutyaiiiiai nentpu, ER/ERP-cuctemu un anamitnyni miargopmu —
omeparop ab0 KOPHUCTYBau CTHUKAETbCS 3 BUCOKUM pIBHEM 1HGOpPMAIIITHOTO
HAaBaHTAKCHHS.

TpanuuiiiHi cratuuHi iHTepdeicH 3a yMOB KOTHITUBHOTO MEPEBAaHTAXKEHHS
a00 nedinuTy yacy 4acTo CTaloTh MPUUYUHOIO MOMMJIOK Yepe3 J0JIChKUA YUHHUK.
AnantuBHM KopucTyBallbkuii inTepderic (Adaptive User Interface, AUI) Bupinrye
110 MTPO0JIeMy, 3MIHIOIOUU CBIM BUIJISA, CTPYKTYPY Ta (PYHKI[IOHATIBHICTh 3aJ1€KHO
BiJl KOHTEKCTY, CTaHy KOPHUCTyBaya Ta MOTOYHUX 3aBJIaHb.

IIpoextyBanus agantuBHux inTepdeiiciB y CIC 6a3yerbcs Ha O€AHAHHI
KJIACUYHOI IHYKEHEPHOI ICUXO0JIOril, CMCTEMHOI EeProHOMIiKM Ta CY4YacCHHX
nigxoais HCI (Human-Computer Interaction):

- MPUHIUMI ~ MiHIMI3alli  KOTHITUBHOTO  HaBaHTAXEHHs  mepeadadae
PO3BAHTAKEHHS YBaru KOPUCTyBaya IUIAXOM NPUXOBYBAHHS JIPYTOPSIHUX
€JIEMEHTIB Ta MOCTYMOBOTO PO3KPUTTS 1H(OpMalLii B Mipy MOTpeOH, 3aIUILIAI0YH Y
doxyci nuIe HaWBAKIIUBIIII JaHi;
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- TMPUHIMUI 30€PEeKEHHS CHUTYaIliliHOT 0013HAHOCTI BUMAarae, 1mod Oylb-sIKi
JMHAMIYH1 3MI1HU 1HTepdECy 3aIuIIaIiucsa ITPO30pUMH Ta NepeadadyBaHUMU IS
oreparopa, 3a0e3Mneuyrody MOBHE PO3YMIHHS TOTOYHOTO CTaHy CUCTeMH 0e3 Horo
JICOpIEHTAITIT;

- mpuHLOUI 30aJaHCOBAHOTO KOHTPOJIO TMepeadavae, MO aBTOMAaTHYHA
amantamis cucremu Ha ocHoBi LI mae Oyt mnepenOauyBaHOIO Ta JIETKO
CKAaCOBYBaHOIO, 3aJIMINAI0YM OCTATOYHE pIIIEHHS Ta TOBHUM KOHTPOJb 3a
KOPHUCTYBaueM;

- TMPUHIUI TepeAdadyyBaHOCTI Ta CTaOUIBHOCTI MOJSArae y 30€pekeHHi
€IMHOTO BI3yaJIbHOI'O i MEHTAJBHOI'O MATEPHY (30KpeMa KOJIPHOI CEMaHTHKHU Ta
pO3TallyBaHHS KPUTUYHUX EJIEMEHTIB), II0 TAPAHTY€E 3PO3yMUIICTh 1 MOCTIMHICTh
iHTEepdeicy s KOpPUCTyBaya HaBITh MiJ Yac NHMOWMHHUX CUCTEMHHUX
TpaHcpopmarriu.

[Iporuiec eproHOMIYHOT aJanTalii COUPAETHCA HA TPUBUMIPHUNA KOHTEKCTHUMN
aHai3.

Momnitopunr Ta 30ip nanux (Input Sensing):

- nokaszuuxu Kopucmysauya (piB€Hb JOCBiTy, MCUXO(I3i0JOTIYHUNA CTaH
(IWBUAKICTH peakxiii, YacTOTa MOMUIIOK, aUTPEKIHI/HAMIPSMOK MOTJISALY );

- NOKA3HUKu cucmemu PoOOUMHA pPEeXUM (HOpPMAJIbHUW, aBapiiiHUM,
MiATOTOBKA), 00CAT BXIAHOTO MOTOKY JIaHUX).

AHaJi3 Ta yxBajienHs pimens (Adaptation Engine):

- Bu3HaueHHs HeoOximHocti 3Mign Ul 3a momomororo 3asmaneriib
BU3HaueHuX crieHapiiB (Rule-based) abo mamuuHoro Hapuauus (ML-models).

Buxonanns aganranii (Ul Adaptation Level):

- 3MmicTOBHa (aganTaiis neranizauii JaHuUX (arperoBadi rpadikud vs cupi
JIOTH);

- CTPYKTYpHA NeperpymnyBaHHs abo MpUXOBaHHS €JIEMEHTIB HaBiraiii,

- Mpe3eHTalliiiHa 3MiHa pO3MipiB MPUPTIB, KOHTPACTY, KOJIPHOI TaMH
(HampuKIIa, MACBIYyBaHHS KPUTUYHUX IMapaMeTpiB 1] 4ac aBapiifHUX CUTYaIlii).

Buxkiaang ocHoBHOro marepiany miakpecioe cnenudiyHi BUMOrd 10
peaiizauii AUI y ckiagHux cucremax:

- aJanTUBHI 3MiHU 1HTepdeNcy MalOTh 3M1MCHIOBATHCS TJIABHO Ta MPO30pO,
o0 HE CIPUYMHATH BI3yaJbHOTO IIOKY ¥ HE BiJBOJIKATH KOpPUCTyBaya Bij
BUKOHAHHSI OCHOBHUX 3aBJ/IaHb;

- s 30epekeHHs MOTOPHOI Mam’siTl oleparopa aJanTHBHI 3MIHH MaloTh
TOpKaTucs nuiie iHGopMaiifHuX OJO0KIB, 3alUIIal0und 0a30B1 OpraHy yIpaBIiHHS
Ta €JIEMEHTH MEHIO Ha IMOCTIMHUX MICLIAIX;
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- OararopiBHEBUM 3BOPOTHHUM 3B’A30K Ilepeadadyae  JIaKOHIYHE  Ta
HEHaB’sI3J1MBE 1HPOPMYBAaHHS KOPUCTYBaya Mpo MPUYUHU OYAb-5IKOT aBTOMAaTUIHOT
3MIHHU B iHTepdenci a1 30epekeHHsT HOro KOHTPOJIIO HaJl CUCTEMOTO.

Epronomiuna sxicte po3po6nenoi AUIl-cucteMu BUMIPIOETBCS CYKYITHICTIO
KUTBKICHUX Ta SKICHUX TIOKa3HHUKIB HaBEICHO y Tabmwmii 1.

Tabnuys 1
Epronomivuna sixicts po3po0Jienoi AUI-cucreMu BUMIPIHOETHCSA CYKYITHICTIO
KUIbKICHUX Ta AKICHUX IOKAa3HUKIB

Kareropis meTpuk KoHKpeTHI MOKa3HUKH OLIHKU
[IpoayKTHUBHICTH Yac BUKOHAHHSI KPUTHYHOTO CIICHAPII0, KITBKICTh
(efficiency) JIH/KITIKIB IS TOCSITHEHHST METH
Hanitinicts Yacrora Ta XapakTep IMOMHUJIOK oreparopa (0co0auBo B
(reliability) CTPECOBUX YMOBAX)
.. o PiBeHb KOTHITUBHOTO HaBaHTaXKEHHsI (BUMIPIOETHCS 32
[Icuxodizionoriuni .
METDHKI noromororo NASA-TLX, MOHITOPUHTY CEpPLIEBOTO PUTMY
P a0o0 alTpeKiHry)
3a/10BOJIEHICTh Cy0’ekTHBHA OIIHKA 3pyYHOCTI KOPUCTYBaueM
(satisfaction) (mkanmu SUS, CSUQ)

IIpakTH4Hi pekoMeHaaNil 3 NIPOEKTYBAHHS Ta peaJti3ailii.

[Ipu pospodbui AUI y ckmagHux cucteMax HEOOXITHO JTOTPUMYBATHUCS
HACTYIMHUX TEXHIKO-€PrOHOMIYHUX BUMOT .

1. 36epexenns “npocropoBoi mam’saTi” (Spatial Memory Constraint).

Kputnuna mnomuiaka: ABTOMaTHYHE XaOTHYHE TMEpPEMIlIeHHS 0a30BHX
€JIEMEHTIB YNPAaBIIIHHA 110 EKPaHy.

Pexomenaanisi: 3akpirulioiiTe KJIIOUOBI OpPraHW YMpaBIiHHA (HANpUKIIA,
KHOIIKHM CKaCYBaHHsI, TPUBOTH, 30epexeHHs) y (piKkcoBaHMUX ONMOPHUX 30Hax (Anchor
Zones). Ananraiiii niggaBaiTe auiie 00JacTh poOOYOro KOHTEHTY Ta JOMOMIXKHI
naHei.

2. [InaBHicTh Ta nependauysanicts (AUI Micro-interactions).

Pexomenpanisi: Yci 3minu inTepdeiicy (3roptaHHs naHenei, 3MiHa Qokycy)
MaroTh BIIOYBATHCS 3a IOMMOMOTOI0 IJIaBHUX aHiMallii (Tpusaiictio 150-300 mc) 13
YITKUM Bi3yanbHUM ¢in0exoM. KopucTyBad MOBUHEH PO3YMITH, YOMY €IEMEHT
3MIHUB CBIil CTaH.

3. ABTOHOMIs Ta KOHTpOJboBaHICTh (Manual Override).

Pexomenpanisi: CrucremMa MOBMHHA HAJaBaTH KOPUCTYBAu€BI MOXKIIMBICTDH
MUTTEBO CKacyBaTW aJanTHBHY 3MiHy (Hampukiana, kHonkoioo “IloBepHyTn
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CTaHIAPTHUA BUTJAA’) a00 TMOBHICTIO BHUMKHYTH aBTOMATHUYHY aJamTaiiio y
HaJIAITYBaHHSX.

IlepeBipka e(QeKTHBHOCTI PO3pOOJICHHX pPEKOMEHAAIld BUKOPUCTAHHS
KOMITJIEKCHOI METOAMKY TECTyBaHHS HABEICHO y TaOIHIIi 2.

Tabnuys 2
IlepeBipka epeKTHBHOCTI pO3p0o0JIeHUX peKOMEHAAlii BUKOPUCTAHHSA
KOMILJIEKCHOI MEeTOIMKH TeCTYBAaHHA

. OuikyBaHHil pe3ynbTaT
Meton / Metpuka [HCTpyMEHT BUMIpIOBaHHS
p pyM p BrpoBapxeHHsT AUI
GOM / KLM anani3 [TpoTokomoBaHHs Ail CKopoYeHHs 9acy BUKOHAHHS
(wac euxonanHs) (time-tracking) crenapiis Ha 20-35%
. . o 3HIKEHHS KUTBKOCTI
AHaJti3 MOMHIIOK JloryBaHHsI BiIKaTiB Jiii
KPUTHYIHHUX TIOMHUIIOK
(AER) Ta CKacyBaHb o
oneparopa Ha 40%+
NASA-TLX , . 3MEHIIeHHS TOKa3HHUKa
) Cy0’exTUBHE OLIIHIOBAaHHSA 3a
(kocHimueHe MEHTaJIbHOT'O HABAHTA)KCHHS
HIKaJIAaMH :
HABAHMAICEHHSL) Ha 25-30 GaiiB
3MeHIIeHHs OJTyKaHHS
AWTpeKiHT TermoBi kapTH yBarw, MOTJISIY Ta TPUCKOPEHHS
(Eye-tracking) ¢ikcamis norasgy MOUIYKY IIJTBOBUX
Ul-enemeHTiB

BucHoBku. BnpoBaykeHHSI ~ €prOHOMIYHMX  3acajl y  [POEKTYBaHHS
aJanTUBHUX KOPUCTYBAalUbKUX 1HTEp(ENCIiB A03BOJIIE CTBOPUTH  JIFOJMHO-
opieaToBanl CIC, e TeXHOJIOTIsl MiJallTOBYEThCS MMiJ KOTHITUBHI MOXJIMBOCTI
JOIWHU, a He HaBnaku. lle 3abe3nedye MIABUIIEHHS IIBUIAKOCTI HPUUHSTTS
pillIeHb, MIHIMI3Y€ BIUIMB JIFOJICBKOIO YHHHUKA Y KPUTHUHUX CUTYAIsIX Ta 3HUKYE
BTOMJTIOBAHICTh OIEPATOPIB M1l YaC TPUBAJIOT POOOTH.

3acTocyBaHHS 3alPONOHOBAHUX METOJOJIOTIYHUX PEKOMEHMALINd 103BOJISIE
TpancopMmyBatu iHTEepdecH CKIamHuX 1H(QOPMAIIHHUX CUCTEM 13 CTaTUYHUX
rpadiuHuX OOOJOHOK Ha aJaNTHUBHUX KOTHITMBHUX MOMIYHUKIB. Lle cyTTeBO
MIHIMI3y€ HETaTUBHUHN BIUIMB JIIOJICBKOIO YWHHUKA, MIJBUIIYE ONEPATUBHICTD
OPUMHATTS pIIIEHbh Ta ONTUMI3Ye pOOOTY KOpHUCTyBaya B yMOBaxX CTpecy 4H
neinuTy Jacy.

Chucox BUKOPUCTAHHUX TIKEPeEI:

1. Yebukin O. S., Byranosa B. M. EproHomika Ta imxeHepHa rncuxosoris : HaBd. noci6. Opeca : ITHITY im.
K. JI. Ymmunacwkoro, 2020. 212 c.

2. Tlaceko B. O., Tpery6os O. C. IIpoexTyBaHHS aganTUBHUX IHTEP(EWCIB KOPHCTyBadya B yMOBAaX BHCOKOTO
iH(hOopMaiiHOTO HaBaHTaXeHH:. Bicnux Hayionanbnoeo mexuiunoco ynieepcumemy «XI1l». Cepis: Cucmemnuii
auaniz, ynpaeninus ma ingpopmayiuni mexrnonozii. 2021. Ne 2 (6). C. 45-52.
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THE MILITARY-POLITICAL CRISIS AT SAMARRA
(A.H. 247-256 / A.D. 861-870): THE DYNAMICS OF
CALIPHAL POWER AND THE PARTICIPATION OF
THE TRANSOXANIAN MILITARY CONTINGENT

Introduction

The death of Caliph al-Mutawakkil in December 861 opened a period that has
come to be known in the scholarly literature as the “Anarchy at Samarra” - a fixed
designation for the decade in which the succession of rulers on the Abbasid throne
was determined not by dynastic right but by the will of the military command of the
guard stationed at Samarra. Although the leading role of the Turkish commanders
in these events has been treated in reasonable detail in the historiography, the
participation of military contingents recruited directly from Transoxania remains a
less studied subject. This article accordingly sets out, first, to reconstruct the
sequence of caliphal reigns of the decade in question, specifying the circumstances
of each ruler's accession and loss of power, and, second, to bring into scholarly
circulation a documented case of independent command exercised by a Ferghanan
contingent at the crisis's culminating moment.

The source base is the chronicle of Aba Ja'far Muhammad ibn Jarir al-Tabar,
Ta'rikh al-rusul wa'l-muliik, arranged on the annalistic principle and containing
precise dating of events by the hijra calendar. The key quantitative and
prosopographical data are drawn not directly from the chronicle's primary edition,
but through the mediation of the specialised study by F. M. Asadov [1: pp. 17-20].

By the 830s, Caliph al-Mu'tasim (833-842) had built up around himself a
military force qualitatively different from the earlier Khurasanian guard of the first
Abbasids. Some of the future commanders of this guard - Ashinas, Itakh, Wasif,
Sima al-Dimashqi - were acquired as slaves from within the territory of the caliphate
itself [1: p. 15]. At the same time, al-Mu'tasim organised a regular purchase of
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Turkish slaves through the governor of Samarkand, Nuh ibn Asad: according to the
testimony of al-Ya'qubi, the annual deliveries continued “until about three thousand
of them had been assembled” [1: p. 15].

Alongside the Turks acquired as slaves, the Samarran army also contained an
institutionally distinct contingent - the Faraghina, recruited from freeborn natives of
the Ferghana Valley. Unlike the ghilman of steppe origin, the Ferghanans entered
the army not through the slave market but as part of a deliberate personnel policy
pursued toward Transoxania as early as the reigns of al-Ma mun and al-Mu'tasim.
By the mid-860s, the sources list the Ferghanans directly among the general
composition of the guard alongside Khurasanians, Persians, Arabs, and Maghribis
[1: p. 18], which indicates that this contingent retained a distinct identity, not
dissolved into the Turkish mass, right up to the culminating phase of the crisis.

On the night of 11 December 861, Caliph Ja far al-Mutawakkil was murdered
by conspirators from among the guardsmen in his own residence; according to the
testimony transmitted by al-Tabari, tradition names the commander Baghir as the
instigator of the murder [2]. From this moment on, as the source puts it, the Turks
“became the arbiters of the fate of the state and of the caliphs themselves: they set
upon the throne whomever they wished, and deposed whomever displeased them”
[1: p. 17]. The throne passed to al-Muntasir, but his reign lasted only about six
months: he had his father’s vizier executed, and he himself died in 862 under
circumstances that gave contemporaries grounds to suspect poisoning.

The Turkish military council next chose as ruler Ahmad al-Musta’in, a
grandson of al-Mu tasim - an appointment that definitively confirmed the transfer
of the initiative for enthronement from dynastic principle to the decision of the
military leadership. During his reign the Arab army suffered a defeat by Byzantium
at Malatya (863), and by 865 the tensions between the caliph and the guard had
reached such a pitch that al-Musta'in was forced to flee from Samarra to Baghdad
under the protection of the city’s governor, Muhammad ibn Abdallah, and the local
militia. The troops remaining at Samarra proclaimed his cousin al-Mu tazz caliph
and laid siege to Baghdad, a siege that lasted about a year. At the end of the siege,
al-Musta’in abdicated in exchange for a promise of maintenance in Medina, but
remained in Baghdad, where, on al-Mu'tazz’s orders, he was seized and executed in
866; his severed head was delivered to the new caliph as proof of the execution.

The reign of al-Mu'tazz himself (866-869) was burdened from the outset by
the treasury's inability to provide the guard’s regular pay [1: pp. 19-20]. The
mounting arrears provoked an open mutiny of guardsmen at Samarra and Baghdad
in 869: the caliph was seized, subjected to physical violence, and compelled to
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abdicate in favour of his uncle, al-Muhtadi; he died shortly after his abdication from
the effects of the violence he had suffered. Al-Muhtadi (869-870), unlike his
predecessors, attempted to restore to the caliph genuine control over the army and
finances, limiting his own expenditure and demanding discipline from the guard -
but this attempt provoked armed resistance and ended in the caliph's murder in 870.
Both slain rulers - al-Mu'tazz and al-Muhtadi - were subsequently buried in the
mausoleum of Qubbat al-Sulaybiyya at Samarra, one of the earliest structures of its
kind in Islamic architecture.

The murdered al-Muhtadi’s successor was al-Mu'tamid, who reigned
nominally from 870 to 892. Effective power for most of his reign lay in the hands
of his brother, the regent al-Muwaffag, who later led the suppression of the large-
scale Zanj rebellion in Lower Iraq (869-883). The year 870 is conventionally
regarded as the formal terminus of the Anarchy at Samarra, although the crisis’s
structural cause - the corporate insularity and unaccountability of the guard
factions - was not removed, but merely neutralised for a time by al-Muwaffaq’s firm
leadership.

Let us consider an episode relating to the siege of Baghdad of 865-866.
According to al-Tabari, on the 22nd of Muharram a mixed force of five thousand
Turks and Ferghanans and two thousand Maghribis set out from Samarra toward
Baghdad under the overall command of al-Mu'tazz’s brother, Abu Ahmad [1:
p. 18]. The source further records an important detail: on the 17th of Safar, on the
western bank of the Tigris, in the area between Qatrabbul and Qati’at Umm Ja far,
a separate camp was pitched by a four-thousand-strong force of Ferghanans and
Turks - under the command of the commander al-Dargaman al-Farghani [1: p. 18].

The nisba ‘“al-Farghani” directly indicates this commander’s origin in
Ferghana - a historical region of Transoxania - and the very fact that he was entrusted
with independent command of a mixed (Ferghanan-Turkish) detachment shows that,
by the 860s, representatives of the region occupied positions in the Samarran
military hierarchy comparable to those of Turkish commanders. After the first clash
with the Baghdad militia, which ended in failure for the besiegers, the force on the
western bank was increased to twelve thousand under the overall command of the
Turk Bayakbak, yet al-Dargaman al-Farghant continued to command Abu Ahmad's
contingent independently at al-Shammasiyya, while on the opposite bank, at
Qatrabbul, stood a separate three-thousand-strong detachment under Musa ibn
Ashinas [1: p. 18].

This case is notable in that, for the 860s, individually documented names of
figures of Transoxanian origin occur in the sources considerably less often than for
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the earlier period - as with Tahir ibn al-Husayn or al-Afshin Haydar ibn Kawus. This
shift from individualised biographical notices to predominantly collective
references to the contingent (the Faraghina) may reasonably be read as an indication
that, by the mid-ninth century, the Transoxanian military presence at Samarra had
become a routine, fully institutionalised part of the army, no longer requiring from
chroniclers the same personalising attention once given to the pioneers of this path
of service to the caliphate.

It is essential, however, not to identify the Turkish guard as such with the
Transoxanian elite as a whole: most of the senior Turkish commanders (Ashinas,
Itakh, Wasif, Bugha the Elder and his son Musa ibn Bugha, Bayakbak) were slaves
of steppe origin acquired on the market, whereas the Faraghina consisted
predominantly of formally free natives of Ferghana - a distinction that determined
a fundamental difference in their social status and in the character of their integration
into the apparatus of the caliphate.

Conclusions

1. The crisis of 861- 870 cannot be regarded as a chance sequence of palace
coups: it represents a structural consequence of al-Mu'tasim’s military reform,
which created a guard isolated from the local Iragi population and bound to it by no
interest other than the regularity of its pay. As soon as the state lost the capacity to
guarantee that regularity, the guard - regardless of the ethnic composition of its
individual contingents - turned into an independent political actor [1: pp. 19-20].

2. Over the course of the decade, five rulers succeeded one another on the
throne before relative stability was restored under al-Mu tamid; at least three of
them (al-Mutawakkil, al-Musta’in, al-Muhtadi) were killed, and a fourth (al-
Mu'tazz) apparently died from the effects of violence - a circumstance that vividly
demonstrates the caliphal institution's complete loss of control over its own armed
forces.

3. The participation of the Transoxanian (Ferghanan) contingent in the decisive
events of the siege of Baghdad of 865-866, documented through the example of al-
Dargaman al-Farghani's independent command, shows that the pattern underlying
the course of the crisis extended not only to the Turkish guard but to all the
institutionalised, ethnically distinct military corps of Samarra, including the
Transoxanian one.

4. This observation makes it possible to refine the overall picture of the
integration of the Transoxanian elite into the military-political system of the
Abbasid Caliphate: from the personalised service of individual commanders of the
earlier period (Tahir, al-Afshin) to an institutionalised, corporate military presence
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that retained its own command structure right up to the culminating point of the
crisis of central caliphal authority.
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ANALYSIS OF THE USE OF MACHINE
LEARNING-BASED SURROGATE MODELS IN THE
SELECTION OF OPTIMAL CUTTING CONDITIONS

Introduction. In machining, machine learning (ML) is used to predict surface
quality, cutting forces, tool condition, and the dynamic stability of the process [1-
3]. In the optimization of cutting conditions, such predictive models can be used as
surrogates, replacing repeated experimental or detailed computational evaluation of
candidate conditions [4-6]. Hybrid approaches combine ML with mechanistic
models and experimental, sensor or simulation data [2—4, 7, 8]. The aim of this work
Is to review ML surrogates for predicting machining responses and to analyze their
use in the optimization of cutting conditions.

Data and predicted responses. The composition of the input data in the
studies considered depends on the task at hand. To predict machining responses
under specified conditions, the inputs typically include spindle speed, feed rate,
axial depth of cut, radial width of cut, and tool and material characteristics [3—7]. In
tasks involving process monitoring and condition assessment, sensor signals are
additionally utilized, in particular vibration signals and signals from CNC drives [2,
8]. Based on such data, cutting forces [4, 7, 8], surface roughness and tool wear [1,
3, 5, 6], as well as chatter risk [1, 2, 4], are predicted. Wear prediction is linked to a
specific stage or duration of machining, cutting length or tool life; an alternative
output may be the remaining tool life [1, 3, 5]. In optimization problems, the
predicted machining responses can be used as components of objective functions or
constraints, depending on the formulation of the problem [4-6].

| 62


https://orcid.org/0009-0002-1174-389X
https://orcid.org/0000-0001-8687-6879

August 21, 2026 e Liverpool, England; United Kingdom I

Use of ML surrogates in the optimization of cutting conditions. In the
studies considered, predictive ML models learn the relationship between input
process parameters and a specific machining response. Once trained, such a model
predicts, for example, cutting forces, surface roughness or wear for a new set of
cutting conditions without the need for separate experiments or detailed calculations
[4-6]. In the optimization problem, it acts as a surrogate: the prediction is used as
an objective, a constraint or an intermediate quantity, depending on the formulation
of the problem [4-6].

In the study [6], an ensemble neural network model for predicting surface
roughness was developed based on experimental data; its base models combined a
genetic algorithm with an artificial neural network, and the hyperparameters were
tuned using the Bayesian optimization method. The trained model was subsequently
used to determine machining conditions that ensure a specified surface roughness
while maximizing the material removal rate (MRR) [6]. In another study, ML
models for predicting average roughness and maximum flank wear were combined
with the NSGA-I1I algorithm to minimize both simultaneously [5]. In [4], Gaussian
process regression (GPR) was used in a sequential Bayesian optimization (BO)
procedure to maximize MRR and minimize production costs subject to process
constraints related to power, torque, process stability, tool strength, tool life and
form error. Thus, the literature presents both optimization problems with pre-
constructed predictive models [5, 6] and sequential procedures in which the
surrogate model is an integral part of the optimization process itself [4].

Hybrid and physics-based models. In the study [7], physical modeling of
cutting forces was combined with machine learning (ML) to predict forces for new
combinations of materials and tools; in another study, a hybrid force prediction
model was used in the optimization of milling conditions [4]. The combination of
ML with a physical model has also been applied to detect chatter [2], a physics-
based approach has been used to estimate cutting forces from CNC servo drive
signals [8], and a thermomechanical model of the process has been employed to
predict tool wear [3]. A review of these studies shows that physical and ML models
can perform complementary functions: the physical component takes into account
the physical relationships governing the cutting process, while the ML component
uses calculated and/or measured data to predict the relevant machining response
under specified machining conditions [2—4, 7, 8].

Limitations on practical implementation. The main challenges are data
quality, signal pre-processing, interpretability and the transferability of models
between different machining conditions [1]. In [3, 5-7], the models have been
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validated for specific materials, tools, and ranges of cutting conditions, while
sensor-based approaches depend on signal characteristics and the dynamics of the
machining system [2, 8]. It is therefore advisable to apply ML surrogates within the
validated domain and to independently verify the selected cutting conditions.

Discussion. A review of studies [3—7] provides grounds for proposing a
framework for selecting optimal cutting conditions, in which ML surrogates predict
machining responses that are used as objectives or constraints in the optimization
problem (Fig. 1). For a given material and tool, the cutting conditions are defined
by the spindle speed n, the feed per tooth fz, the axial depth of cut ap and the radial
width of cut ae. It is proposed to predict the cutting forces, Ra, Rz, flank wear VB,
or the tool life and chatter risk. Power can be determined from the predicted forces
and kinematics or using a separate model, while MRR can be calculated directly
from the cutting conditions and the geometry of the material removal.

In the basic formulation, the aim is to maximize the MRR subject to constraints
on forces, power, surface roughness, wear or tool life, chatter risk, and machine
limits. The studies considered have applied genetic algorithms, multi-objective
optimization methods, and Bayesian optimization procedures [4-6]; differential
evolution, particle swarm optimization, and nonlinear programming methods are
also possible within the proposed framework. A multi-objective extension is only
appropriate where there are several independent objectives. The search should be
restricted to the domain of applicability of the surrogates, and the final set of cutting
conditions should be independently verified.

( ) 4 ~N e N Ve N - N
LB ML SURROGATE PROBLEM OPTIMIZATION —
CUTTING MODELS FORMULATION PROCEDURE
CONDITIONS
—» | cutting forces, |—% — —
n, f;, ap, ae, R., R, objective function, GA, NSGA-II, DE, optimal cutting
workpiece flank wear (VB), constraints PSO, BO, conditions,
material, tool tool life, NLP verification
chatter risk
_ J . J \ A \\ J (. J

Fig. 1. A generalized framework for the use of ML surrogates to select
optimal cutting conditions (developed by the authors based on [3-7])

Conclusions. The review has shown that predictive ML models are used to
estimate cutting forces, surface roughness, tool wear and chatter risk [1-3, 7, 8], and
are combined with genetic algorithms, multi-objective optimization methods, and
Bayesian optimization procedures [4-6]. Based on the approaches considered, a
generalized framework is proposed in which ML surrogates estimate machining
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responses that are used as objectives or constraints when selecting cutting
conditions. The basic formulation proposed is the maximization of MRR subject to
process and machine constraints; multi-objective optimization is intended to be
applied when there are several independent objectives. The practical application of
this approach must take into account the domain of applicability of surrogate models
and the need to verify the resulting cutting conditions.
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ISSUES OF ENSURING HIGH ACCURACY IN GEAR
FORMING USING PROGRESSIVE METHODS

Introduction: In mechanical engineering, the generation of gear tooth surfaces
1s one of the most labor-intensive technological processes [1-5]. The machining of
gear tooth surfaces requires the use of complex and costly cutting tools and
specialized equipment [6—10]. Therefore, in addition to increasing productivity
during the tooth generation process, ensuring the required accuracy of their
geometric and kinematic parameters is regarded as one of the key technological
challenges [11-15].

One of the principal directions for improving gear tooth generation processes
is the development of novel technological methods and machining processes, the
expansion of the kinematic capabilities of machine tools, and the enhancement of
the dynamic performance of their working units [16-20]. Studies conducted at the
Azerbaijan Technical University have demonstrated that the method of machining
external cylindrical gear tooth surfaces using a stepped rack-type tool provides
higher productivity and superior machining quality compared with the conventional
gear rack shaping process [21-25]. In this context, achieving high precision in
advanced gear tooth generation methods depends not only on the accuracy of the
cutting tool and the machine tool but also on the interactions among all elements of
the technological system [26—30]. A systematic investigation of these interactions
makes it possible to identify effective approaches for improving machining accuracy
[31-35].

One of the key factors ensuring the smooth operation, reliability, and service
life of gear wheels is the dimensional accuracy of their gear tooth surfaces,
particularly their diametral dimensions [36—40]. In gear shaping, any specified
parameter of the tooth surface and its corresponding accuracy represents the closing
link of the technological dimension chain formed during the shaping process.
Therefore, the identification, formulation, and analysis of the technological
dimension chains associated with the accuracy parameters of gear tooth surfaces
make it possible to determine the principal sources for improving machining
accuracy [41-45]. Moreover, the systematic control of these dimension chains
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provides not only high dimensional accuracy but also enhanced machining
efficiency [46—50].

During the rack shaping of gear tooth surfaces, all three categories of
dimensional relationships-static, kinematic, and dynamic-simultaneously influence
the machining process [51-54]. The dimensional accuracy of the diametral
parameters of internal gear teeth is investigated through a comparative analysis of
conventional gear shaping and the newly developed stepped rack shaping method,
using the static, kinematic, and dynamic technological dimension chains generated
during machining as the analytical framework [55—-58]. The dimensional dispersion
zone is adopted as the criterion for evaluating machining accuracy, whereas both the
nominal dimension and the center of the dispersion zone are controlled by the
machine setting dimension.

Discussion: In gear rack shaping, the mechanism governing the formation of
the technological dimension chain for diametral dimensions (outside diameter,
inside diameter, pitch diameter, etc.) is identical. Therefore, the analysis of the
diametral technological dimension chain is carried out using the pitch circle
diameter, which is the most significant diametral parameter in gear shaping, as a
representative example.

Based on the static dimension chain (Fig. 1), the radius of the pitch circle can
be expressed as:

R=F+H+8 +8+6 (1)
where: R - radius of the pitch circle of the machined gear teeth; r - radius of the pitch
circle of the cutting tool; H - machine setting dimension; e: - eccentricity (runout)
of the spindle locating surface relative to the spindle axis of rotation; e - eccentricity
of the cutting teeth of the rack tool relative to its primary datum surface; d - clearance
between the spindle locating surface and the primary datum surface of the cutting
tool.

According to the static technological dimension chain, the dimensional
accuracy of diametral parameters is influenced by the tool radius r, the machine
setting dimension H, and the parameters e, €2, and 6, which determine the positional
accuracy of the cutting edge of the tool. The tool dimension and its variation among
the teeth of a given cutter constitute a systematic constant error. The mechanism by
which this error affects the diametral dimensions differs fundamentally between
conventional rack shaping and the proposed stepped rack shaping method.

In conventional gear shaping, each tooth of the cutting tool generates only one
tooth space of the workpiece (or, on average, n = z/z,, where z is the number of
teeth of the gear and z, is the number of teeth of the rack cutter). Consequently, the
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local geometric error associated with each individual cutter tooth is directly
transferred to the corresponding tooth space of the workpiece.

Spindle axis

Spindle nose taper axis

Disc/Tool base surface axis

Table axis

Eccentricity of tool
surface wrt the disc

Workpiece axis

=

A

H Base surface axis
él of the cutting tool

é— ) Eccentricity of disc
@ base surface relative
R to spindle

Fig. 1. Static technological dimension chain of the pitch circle radius

Figures 2 and 3 illustrate the mechanism of dimensional and profile error
formation. The first cutter tooth, having a pitch-circle radius ri, generates a tooth
space with radius Ri, whereas the n-th cutter tooth, having radius r,, generates a
tooth space with radius R,. As a result, the variation in diametral dimensions
between the cutter teeth, denoted by ., is directly reflected in the machining
accuracy:

Wr = Tmax — Tmin
where Imax and rmin are the maximum and minimum radii of the cutting tool teeth,
respectively.

In gear cutting with the stepped rack cutter, each tooth of the tool participates
in generating all gear teeth. Consequently, the tooth-space profile radius and tooth
thickness are formed by the cutter tooth possessing the larger profile radius or
thickness, or alternatively by the left profile of one cutter tooth and the right profile
of another. Therefore, the error in the diametral dimensions caused by the radius
variation of the cutter teeth is equivalent to the error of only a single tooth, Ar
(Fig. 3). This error can be compensated during the machine setting procedure,
thereby minimizing the influence of cutter manufacturing inaccuracies on

machining accuracy.
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Workpieci

Rn
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Fig. 2. Schematic representation of the formation of the diametral dimension
in conventional gear shape

Workpiece

Fig. 3. Schematic representation of the formation of the diametral dimension
in gear shape using the stepped rack cutter

The machine setting dimension, H, affects the diametral dimensions through
three independent components: AH: - the setting error introduced during the initial
machine adjustment for cutting gear teeth to the specified dimensions; AH: - the
error occurring when the machine table returns to its preset position after machining
each workpiece; AHs - the error arising when the cutter, after each return stroke, is
repositioned to its working position.

The component AH: is a systematic constant error that affects all machined
parts with the same magnitude and direction. Since large batches of gears are
generally manufactured using several machine settings, the influence of AH: on
dimensional accuracy also exhibits a random character over the entire production
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batch. The component AH: acts as a random error for each individual workpiece,
whereas AHs assumes random values for every double stroke and, consequently, for
each tooth. Accordingly, the AH: and AH2 components of the setting error affect the
diametral dimensions of the gear tooth surfaces uniformly over the entire workpiece,
while AHs acts on individual teeth. The latter component is responsible for
generating the profile (cross-sectional) form error of the gear tooth surface (Fig. 2).

The tool-setting error acts as a systematic constant factor for all gears machined
during a single tool setup. As a consequence of this error, the eccentricity introduced
during gear shaping assumes different values. In conventional gear shaping, each
tooth space is generated by a single cutter tooth; therefore, the influence of the tool-
setting error e on the accuracy of the diametral dimensions is manifested together
with the radius error of the cutter tooth (Fig. 2). In this case, the variation in the
diametral dimensions-that is, the profile form error-is determined by the following
expression:

w' =2 [(r(p + ea(p)max — (1, + eaq,)mm] (3)
where ¢ is the angular position of the cutter tooth with respect to the reference tooth
adopted as the origin of the calculation; r(¢) is the radius of the cutter tooth
corresponding to the angular position @; and e.(¢) is the eccentricity of the cutter
axis relative to the spindle axis of rotation in the cross-section corresponding to ¢.

In gear shaping, the kinematic technological dimension chain does not
participate directly in the formation of the diametral dimensions. Therefore, the
dynamic technological dimension chain is investigated.

R=F+H+8E +u+ia+T)+Va+7a (4)
where u is the tool wear; 1, is the thermal deformation of the cutting tool along the
pitch-circle radius; 1, is the thermal deformation of the workpiece along the pitch-
circle radius; y. is the elastic deformation of the cutting tool and the spindle head
along the pitch-circle radius; and vy, is the elastic deformation of the gear and the
fixture system along the pitch-circle radius.

Since tool wear u does not attain significant values during gear shaping,
particularly during the machining of a single gear, it may be assumed that u = 0 when
a limited number of gears are produced. Considering the dependence of the elastic
deformations of the technological system (TS) elements on the technological
parameters (2), and taking into account that only the variable component of the
elastic deformation affects the closing link of the technological dimension chain, the
variation range of the elastic deformation of the TS in the direction of the machine
setting dimension is given by:
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During machining, the dispersion zone of the pitch-circle radius is determined
by the variation ranges of each parameter included in equation (5). Since the number
of independently varying parameters in equation (5) exceeds four, the dispersion of
the closing link should be evaluated using the principles of probability theory.

Assuming that the propagation of the initial errors follows a uniform
probability distribution for tool wear (u), an unknown distribution for the thermal
deformations of the technological system (t), and a normal distribution for the
setting error (H) and elastic deformations (y), while the parameters Ar and e,
represent systematic constant errors with randomly distributed angular positions
around the circumference, the error of the pitch-circle radius is determined by the
following probabilistic relationship:

AR' = [VAZ + e2 +/A2H + 3A%u + 3A%7" + A%y’ (6)

For an individual gear, the variation of the pitch-circle radius-representing the
circumferential profile form error-is expressed as:

AR, = /A%r +eZ + JAZHg + 3A%7), + A%y, (7)
where the subscript ¢ indicates that the corresponding parameter belongs to the tooth

generated by the cutter tooth located at the angular position ¢.
For gear cutting with the stepped rack cutter:

AR" = \/A?H; + A2H? + 3A%u + 3A2y" (8)
For an individual gear:

AR} = \/A2H3 + 3427, + A%y, )

In the machining of external gear teeth, the directions of the elastic and thermal
deformations of both the workpiece and the cutting tool are reversed. The analysis
of the corresponding diametral technological dimension chain demonstrates that
analogous results are obtained for the machining of external gears as well. The
analysis and comparison of equations (4)...(9) indicate that gear cutting with the
stepped rack cutter provides higher pitch-circle radius accuracy than conventional
gear shaping. These relationships, together with the specified technological process
parameters, make it possible to predict the dimensional accuracy of diametral
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parameters. The dimensional accuracy of the pitch circle was also investigated under
industrial production conditions using machined gears. The experimental study
included both external and internal gear tooth surfaces produced by conventional
gear shaping and by high-speed gear cutting with the stepped rack cutter. The design
parameters of the test gears were as follows. For the external gears: workpiece
material -St. 40; number of teeth -Z = 34; module -m = 3 mm; and tooth width -1 =
22 mm. For the internal gears, the corresponding parameters were: St. 40; Z = 72;
m =3 mm; and | = 25 mm.

Gear machining was performed using a Model 514 gear shaping machine for
the conventional process and a modified milling machine adapted for gear cutting
with the stepped rack cutter. The cutting operations were carried out under the
optimum cutting conditions and machining regimes recommended in the literature
[60—-63]. The pitch circle diameter of the gears was measured according to the
standard industrial measurement methodology. Analysis of the experimental results
demonstrated that both conventional gear shaping and high-speed gear cutting with
the stepped rack cutter achieved grade 8 dimensional accuracy for the pitch circle
diameter. However, the variation interval of the pitch circle diameters obtained with
the stepped rack cutter was 8—10% smaller than that produced by the conventional
method, approaching the requirements of grade 7 accuracy.

Conclusion: The high-speed gear cutting process using the stepped rack cutter
provides higher dimensional accuracy of the pitch circle diameter and other
diametral dimensions compared with conventional gear shaping. In addition, it is
capable of achieving 1.5-2 times greater productivity. Therefore, the
implementation of this process in industrial manufacturing offers significant
potential for improving production efficiency and overall technological
performance.
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ECONOMIC EFFICIENCY OF INCREASING
THE EFFECTIVENESS OF GEAR PROFILE GRINDING
BY COPYING

Introduction: Any newly developed technical solution, including every
technological operation, must be economically viable [1-5]. Therefore, the issues of
increasing efficiency in grinding resolved must ensure economic benefit, be
innovative in nature, and possess competitiveness [6-10].

Various aspects of improving the reliability, operational performance, and
management efficiency of technical systems, including military equipment and
mechanisms, have been extensively investigated, and significant scientific results
have been achieved in this field [11-15]. Contemporary studies identify the
optimization of gear transmissions, the formation of machining accuracy, the
strengthening of the surface layer, and the improvement of the technological
characteristics of finishing operations as key directions for enhancing machining
efficiency [16-20].

Studies devoted to the mathematical modeling of machining accuracy in multi-
tool processes, the control of dimensional accuracy on modern CNC machine tools,
and the improvement of surface quality in grinding operations have established an
important scientific basis for the optimization of machining processes [21-25].
Research has also extensively addressed the formation of the surface layer,
machining accuracy, cutting forces, and the control of technological relationships in
various machining processes [26-30].

Furthermore, matrix models for predicting the accuracy of multi-tool
machining processes, the regularities governing the formation of dimensional errors,
and analytical models of technological systems have been developed, and their
applicability under industrial production conditions has been substantiated [31-35].
The findings of these studies demonstrate that scientifically based control of
technological parameters plays a significant theoretical and practical role in
improving production efficiency, machining accuracy, and the quality characteristics
of finished products [36-40]. In addition, studies on the formation of material
microstructure, the improvement of casting technologies, and the optimization of
design solutions aimed at enhancing product quality, wear resistance, and reliability
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have made an important contribution to the development of modern manufacturing
technologies [41-45].

Methodological guidelines and similar documents exist for determining
economic benefit associated with the application of new techniques and technologies
[46-50]. However, they do not cover the specific characteristics of increasing the
efficiency of the developed grinding process, particularly its enhancement via indirect
methods [51-55]. Consequently, the methodology for determining the economic
efficiency of the developed enhancement is presented as follows [56-60].

It should be noted that the economic benefit of technological measures can be
ensured in three directions:

1. Increasing production efficiency (increasing productivity, reducing setup
time norms, etc.) of a technical object without altering its quality and operational
indicators [61-65].

2. Increasing operational indicators of a product by enhancing its
manufacturing quality. Two cases are possible here:

o enhancement of manufacturing quality does not incur additional costs;

o enhancement of manufacturing quality incurs additional costs.

3. Increasing grinding efficiency also ensures the enhancement of operational
indicators of the product, resulting in a double efficiency effect.

Solution Approach: The work proposes increasing grinding efficiency in two
directions: direct and indirect methods. It should be noted that the methods for
ensuring economic efficiency proposed in existing literature can be applied to
methods for increasing grinding efficiency via direct means [66-70]. Therefore, the
issue of economic benefit only regarding the indirect enhancement of grinding
efficiency is investigated here [71-75].

The formation of grinding efficiency via indirect methods can be divided into
three stages:

« the base technological measure preceding grinding that ensures efficiency,
their development, and the costs incurred for them;

« efficiency in technological operations between the base measure and grinding;

« efficiency in grinding.

Determining grinding efficiency via indirect methods should be based on
considering the costs incurred and results obtained in these three stages.

Discussion: In the work, increasing grinding efficiency has been achieved by
reducing the machining allowance. As noted, this pertains to the issue of indirect
enhancement of efficiency, as the efficiency enhancement measure was implemented
in the preliminary operation, gear cutting [76-80]. Nevertheless, since the result is
obtained only in the gear grinding operation, it can be accepted that the efficiency
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enhancement is implemented directly; thus, the relative efficiency coefficient proposed

in literature [81-85] can be used in its determination. It should be taken into account

that research also shows that the developed technology ensures improvement in both

surface quality and gear accuracy parameters [86-90]. However, for simplicity and

reliable results, we assume equal service lives for the gears in both cases, F;=F>.
Thus, the coefficient of efficiency increase resulting from the reduction of

machining allowance is expressed as follows:

tekr (@11 tagz) +tpg a3 )

texz ' (az1 tazz) + 1ty - azs

Where, t.y; 1s the piece-calculative time for the gear grinding operation according

to the existing technology;

t.x2 1S the piece-calculative time for the gear grinding operation according to the

proposed technology;

a;; and a,, are the operating costs per unit time for the existing and proposed variants,

respectively, taking into account the depreciation of the gear grinding equipment;

a;, and a,, are the operating costs per unit time for the existing and proposed

variants, respectively, taking into account the depreciation of the fixtures;

a;3 and a,3 are the operating costs of the tool per unit time for the existing and

proposed variants, respectively.
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It is evident that the same machine tool, fixtures, and equipment are used for
both cases here. Therefore, the following can be accepted: a;; = a,; = a4; a1, =
A, = ay and a3 = a,3 = as

Then the coefficient of efficiency increase becomes:

texr (g + ay) + 1ty az

(2)

According to the factory technology, in the grinding of gears with a module of
m=35 mm, number of teeth z=34, and tooth length /=25 mm (under cutting conditions

K., =
T tewe (g +ay) + tp2 " a3

of v=35 m/s, and i=4), the piece time t.;= 20 min. The piece-calculative time,
assuming only this gear is cut during the day, becomes:

bopy = ZL = 0.91 min. 3)

Here, Ty, is the preparation-completion time, and n,; is the number of gears
whose teeth are ground within one preparation-completion interval. The primary
time is:

Li

tpr = = 3 min. 4
PL ™ Sin+Sip )

where i = 4 is the number of passes, and L is the outer surface of the gear blank
(calculated machining length). The piece-calculative time for the proposed variant
1s:

by = % = 0.8 min. ()
The primary time for the proposed variant is:
Li .
tpr = Sorses 2.25 min. (6)

where i = 3 is the number of passes. The preparation-completion time for the
operation was taken to be the same for both variants. Thus, the coefficient of
efficiency increase is: K.y = 1.2. If expressed as a percentage, the efficiency is:
ko, = 20%.

Thus, as a result of reducing the number of passes solely due to the reduction
in machining allowance, the efficiency of copying gear grinding increases by 20%.

With the cutting condition elements (except for the depth of cut and number of
passes) assumed to be the same, the reduction in primary time is:

L-4
t Sii1+Si
— b1l __ 2ii1T2ib1 __
Atp =, Iz = 1,33 (7)
b Sii2tSib2

which amounts to 1.33 times or 33%.
Since the production process in the enterprise is carried out in small series, the
determination of savings for a specific gear remains disconnected from reality. It
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should be noted that the reduction in the primary-machine time spent on the
operation ensures a 33% reduction in the operating time of the cutting tool, the
abrasive wheel, for a single gear. Thus, compared to grinding with the existing
technology, the developed technology ensures a corresponding 33% reduction in
abrasive wheel consumption when grinding a certain number of gears, providing an
increase in efficiency in this direction as well.

Conclusion: As a result of the conducted research, an economically justified
methodology for increasing the efficiency of the gear grinding process by copying
has been developed. It has been determined that measures related to the reduction
of machining allowance indirectly lead to an increase in grinding efficiency, and this
approach is more effective compared to existing technologies. Calculations have
shown that when the proposed technology is applied, the efficiency coefficient is
equal to 1.2, which means a 20% increase. Simultaneously, the 33% reduction in
primary machine time and the decrease in abrasive tool usage create conditions for
the optimization of production costs. Consequently, the proposed technological
approach is effective even under small-series production conditions, providing
economic and technological advantages in gear machining.
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METHODS FOR IMPROVING THE EFFICIENCY
OF THE TANGENTIAL-FEED THREAD ROLLING
PROCESS

Threaded joints are widely used in mechanical engineering, oil and gas, power
engineering, aerospace, and automotive industries. Their reliability and service life
largely depend on thread manufacturing quality. Therefore, improving dimensional
accuracy, surface quality, and mechanical strength remains an important task in
modern manufacturing [1-5].

Threads are produced by cutting, milling, grinding, and plastic deformation.
Thread rolling is increasingly used because it forms the profile without chip
removal, preserving and orienting the metal fibrous structure along the thread. This
can improve fatigue strength, wear resistance, and load-bearing capacity [6-10].

The main thread-rolling methods are radial-feed and tangential-feed. In
tangential rolling, the rollers gradually engage the workpiece, producing progressive
plastic deformation. This reduces impact loading, promotes more uniform contact-
pressure distribution, and can increase tool life [11-15]. The method is particularly
effective for large-diameter shafts, long threads, and high-strength materials [16-
20].

Process efficiency is determined by the interaction of feed rate, roller geometry,
rotational speed, relative positioning of the roller and workpiece axes, workpiece
material, and lubrication-cooling conditions. These parameters affect deformation
forces, energy consumption, machining time, tool wear, and thread quality [21-25].
Consequently, optimization must consider the technological system as a whole
rather than individual parameters independently.

Tangential-feed thread rolling is a complex plastic deformation process
involving compression, shear, and material flow in the contact zone. The roller
profile, working width, diameter, and profile angle influence contact conditions,
deformation forces, and dimensional accuracy [41-55]. Workpiece strength,
ductility, and microstructure determine resistance to deformation and the risk of
incomplete profile formation, surface defects, and residual stresses [56-60].
Lubrication and cooling reduce friction and heat generation, facilitating stable
material flow and improving surface and dimensional quality [61-65].
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Finite element method (FEM) simulations can be used to predict stress, strain,
and material-flow distributions, reducing experimental effort and improving
parameter selection [66-70]. Thus, improving tangential-feed thread rolling requires
comprehensive optimization of process, tool, material, and lubrication parameters
[71-75].

To evaluate process efficiency, the relationships between contact-zone
geometry, deformation force, and power consumption must be established. Since the
thread profile is formed progressively through the relative motion of the rollers and
workpiece, the analysis begins with determining the contact area. In the tangential-
feed configuration, this area depends primarily on the roller working width, contact

length, and crossing angle between the roller and workpiece axes [76-80].
bL

A== (1)
sinf
where: A — contact area, mm?; b — contact width, mm; L — contact length, mm;
B — crossing angle between the roller and workpiece axes [81-85].

Equation (1) shows that the contact area depends on both the roller dimensions
and the technological configuration of the process. Changes in the crossing angle
affect the dimensions of the contact zone and, consequently, the plastic deformation
zone and deformation force [86-90].

Assuming that the mean contact pressure p remains approximately constant

during deformation, the deformation force can be expressed as:
bL

F=pA= Spl_n 3 (2)
where F is the deformation force and p is the mean contact pressure. Thus, the
deformation force is directly related to the contact pressure and contact area and is
significantly affected by the relative positioning of the rollers. Consequently, the
crossing angle influences both tool loading and process energy consumption [91-95].
Process productivity depends on the volume of material deformed per unit time

and can be estimated from the contact area and tangential feed rate:

Q=vA="L2 3)

where Q is the process productivity and vy is the tangential feed rate. Increasing the

feed rate generally increases productivity; however, excessive feed may increase
deformation force, heat generation, and dynamic loading. Therefore, the feed rate
should be selected together with the other technological parameters.

Power consumption can be estimated from the deformation force and rolling speed:

_ __ pbbLv
N = Fvp = o (4)
where N is the power consumed during the process. This relationship demonstrates

that power consumption is governed by the contact geometry, deformation

sinf
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conditions, and machining speed. Appropriate selection of these parameters can
therefore improve the energy efficiency of the process.

The proposed analytical relationships provide a theoretical basis for evaluating
the effects of contact geometry, deformation force, productivity, and power
consumption. An integral efficiency coefficient can be used to compare machining
regimes by relating productivity to deformation force and energy consumption.
Higher efficiency corresponds to increased productivity with lower deformation
force and power consumption.

Industrial application of tangential-feed thread rolling requires optimization of
roller geometry, machining regimes, workpiece material, and lubrication-cooling
conditions. Optimization of the roller working profile promotes uniform stress
distribution, reduces localized deformation and tool wear, and improves thread
accuracy. The roller-axis crossing angle affects contact length and deformation
conditions: smaller angles provide smoother deformation, whereas larger angles
may increase productivity but also contact stresses. Therefore, its optimum value
should be selected according to the workpiece material and thread geometry.

Tangential feed rate also affects process efficiency. Excessive feed can increase
dynamic loading and vibration, while insufficient feed increases machining time. It
can be determined from the thread length and rolling time as V= L/t, where L is the
thread length and t is the rolling time.

Multi-roller heads can further increase productivity by distributing radial
forces, reducing workpiece deflection, and improving process stability, particularly
for thin-walled and long components. Proper lubrication and cooling reduce friction,
deformation force, and roller temperature while increasing tool life and improving
thread surface quality.

Automation and digital monitoring provide additional opportunities for process
optimization. Real-time monitoring of power, torque, vibration, and temperature
enables timely correction of process deviations. Statistical analysis and artificial
intelligence can further support automatic selection of optimal machining regimes.

Conclusion. The efficiency of tangential-feed thread rolling can be improved
through comprehensive optimization of roller geometry, machining parameters,
lubrication-cooling conditions, and process control. The combined application of
optimized tooling, multi-roller systems, effective lubrication, and digital monitoring
can increase productivity, tool life, thread quality, and overall process efficiency.
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SECTION 8.
AUTOMATION AND APPLIANCES MAKING

Umidjon Sadiyev Abdusamadovich
PhD (Doctor of Philosophy), Senior Researcher
Research Institute of Irrigation and Water Problems, Uzbekistan

SCIENTIFIC AND TECHNOLOGICAL FOUNDATIONS
FOR THE RELIABLE AND EFFICIENT MANAGEMENT
OF WATER RESOURCES IN THE SOUTHERN
MIRZACHUL MAIN CANAL BASED ON ARTIFICIAL
INTELLIGENCE

The WaterAl system was developed as the next stage of development following
the first desktop prototype. In this version, the main goal was no longer merely to
show whether water was sufficient, but to optimize the available water resources by
taking into account crop priority, crop water demand, canal conveyance capacity,
the previous irrigation cycle, and the remaining deficit.

The artificial-intelligence-based WaterAl dashboard allows the operator to
enter the daily water volume, run the calculation, and view the results in tables and
charts. The interface separately displays the total water demand, distributed water,
remaining water, deficit by crop, and status by lead farm.

The Streamlit dashboard program offers broader analytical capabilities than the
C++ desktop interface. Users can simultaneously view overall indicators, the list of
picket points, color-coded status charts, and comparison diagrams by crop. This, in
turn, helps to understand the water-distribution result not merely as a table, but as a
management decision.

During the trial run, a water volume of 19,008,000 m3 for the Southern
Mirzachul canal was entered into the WaterAl system. The total demand was then
calculated as 24,735,825 m3. As a result of the Solver calculation, the program
distributed 4,037,765 m3 of water and recorded 14,970,235 m3 as remaining water.
The distribution efficiency was approximately 21.3%.

At first glance this result may appear low, but the main task of the system is
not to conceal a water shortage but to clearly reveal it. When the available water
does not cover total demand, WaterAl shows which crops and which picket points
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Fig. 1. Total water demand, distribution, and remaining water indicators in
the WaterAl dashboard
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)

Fig. 2. Graphical display of irrigation status by picket point

¥ Wror no kynsTypam M npuopuTeTam

CyMMapHO O KyAbTYpaM

Fig. 3. Diagram of distribution and priorities by crop
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Fig. 4. List of piket points and dstribution by lead farm

have the highest deficit. The operator can then plan for the next day, look for
additional water sources, or reprioritize the areas. Among agricultural crops, cotton
may hold the highest priority, but because of the lead farm's water demand, the
picket's conveyance capacity, and the available water limit, not all cotton fields can
always be fully irrigated. The advantage of the software model is that it solves such
a complex situation not through fixed rules, but by calculating all the constraints
together.

Table 1
Overall indicators of the WaterAl trial calculation
Indicator Value
Water volume entered 19,008,000 m3
Total demand for the day 24,735,825 m3
Water distributed 4,037,765 m3
Water remaining 14,970,235 m3
Distribution efficiency approximately 21.3%
Table 2
Brief overview of the distribution result by crop type
Crop type Priority Demand Distributed Deficit
Cotton 3 ap_pr_ox. 7 approx. 0.6 million ap_pr_ox. 6.4
million m3 m3 million m3
Wheat 5 ap_pr_ox. 14 approx. 1.9 million ap_pr_ox. 12.1
million m3 m3 million m3
Vegetables 5 ap_pr_ox. 1.1 approx. 0.8 million ap_pr_ox. 0.3
million m3 m3 million m3
Orchard 5 approx. 0.9 approx. 0.5 million approx. 0.4
million m3 m3 million m3
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Continuation of table 2

Crop type Priority Demand Distributed Deficit
Other 1 ap'pr'ox. 1.8 approx. 0.3 million ap_pr_ox. 1.5
million m3 m3 million m3

Under conditions of water scarcity, the program clearly showed the total water
demand, the amount of water distributed, and the remaining deficit. This provided
the information base necessary for management decisions.

Through the dashboard, the results were presented as tables, bar charts, and
diagrams by crop, and the calculations were rendered in a visual, easy-to-understand
form for the operator.

In this research work, the program was developed through a series of
sequential stages, each of which produced a separate result and laid the groundwork
for the next stage. The program began with a study of real canal and picket data,
followed by the formation of a database, then the creation of a Qt prototype,
and finally the development of the Python-based optimization module and
dashboard.

The software system that was created reduces errors arising from
the human factor in water resource management. The operator enters the water
volume, and the system calculates the required water volume, conveyance capacity,
and priorities across numerous water-intake points (picket points), presenting the
result in an easy-to-understand form. This increases the speed of decision-making.
The WaterAl artificial intelligence program is especially useful under conditions of
water scarcity. Using conventional methods, determining which field should be
irrigated first when water is insufficient takes a great deal of time. The WaterAl
program shows the deficit broken down by crop type, picket, and lead farm.
As a result, the queue, priority, and plan for the next day are determined more
precisely.
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THE EVOLUTION OF THE BRATS DATASET AND
COMPARATIVE ANALYSIS OF 3D SEGMENTATION
ARCHITECTURES

Brain Tumor Segmentation (BraTS) challenges have significantly advanced
research in brain tumor segmentation and related medical imaging tasks. Since its
inception at MICCAI 2012 [5], the BraTsS initiative has driven the state-of-the-art
in brain glioma image analysis by providing high-quality, multi-institutional
annotated datasets and establishing rigorous benchmarks for algorithmic
development. Over the years, these datasets have grown in size, complexity, and
scope, incorporating refined pre-processing and annotation protocols to better
reflect diverse clinical realities [4]. This evolution has forced neural architectures to
transition from foundational 3D convolutional networks to highly complex, globally
contextualized vision transformers [1], [13]. By synthesizing insights from recent
challenge iterations, this section elucidates the progression of dataset curation and
comprehensively evaluates the performance trajectories of three pivotal
architectures: 3D U-Net, V-Net, and Swin UNETR.

The trajectory of the BraTS datasets reflects a continuous push toward clinical
precision and algorithmic robustness.

e BraT$S 2018 — 2020: These iterations solidified the standard for multimodal
3D brain MRI scans [6]. Scans were distributed as NIfTI files comprising native T1,
post-contrast T1-weighted (T1Gd), T2-weighted (T2), and T2 Fluid Attenuated
Inversion Recovery (T2-FLAIR) volumes. The 2020 challenge expanded multi-
institutional pre-operative scans to evaluate inherently heterogeneous gliomas,
focusing on overall survival prediction and algorithmic uncertainty [6].

e BraT$S 2021 —2023: The 2021 dataset significantly increased the volume of
training cases [8]. In 2023, BraTS expanded to include multiple benchmarks,
quantifying tumors beyond glioma, such as brain metastases, meningiomas,
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pediatric brain tumors [16], and sub-Saharan patient populations [17]. This design
created a benchmarking ecosystem for systematic algorithm comparison across
diverse tasks.

e BraTS 2024 — 2025: Moving forward, the focus shifts entirely to
longitudinal and comprehensive clinical needs. The upcoming BraTS 2025 Cluster
of Challenges will encompass 12 tasks, addressing pre- and post-treatment adult
glioma, intracranial meningioma, and brain metastases [4], [14]. The 2025 challenge
IS set to integrate assessment across the full disease course, evaluating
algorithms on their ability to analyze post-treatment imaging and longitudinal tumor
response.

The 3D U-Net [2] extended the standard two-dimensional encoder-decoder
structure [7] to volumetric data. While excellent at capturing localized spatial
features through consecutive 3D operations, the heavy spatial convolution limits its
ability to model long-range contextual dependencies across the entire brain
volume.

V-Net improved upon volumetric segmentation by introducing residual
connection mechanisms into the encoder-decoder pathway [3], allowing for the
stable training of deeper networks. In recent challenge iterations, standard V-Nets
are often augmented with spatial and channel Squeeze-and-Excitation modules [15]
to overcome the rigid spatial dependence limitations of standard 3D convolutions.

Swin UNETR revolutionized medical image processing by treating the 3D
multi-modal volume as a sequence-to-sequence prediction problem [10], [13]. Using
shifted window (Swin) self-attention mechanisms [11], [12] natively within the
transformer encoder, it accurately models global context before routing features to
a CNN decoder for precise spatial reconstruction [1]. To maintain consistency with
the official evaluation schema [5], the performance of 3D U-Net, VV-Net, and Swin
UNETR is evaluated using the Dice Similarity Coefficient (Dice), Intersection over
Union (loU), Sensitivity, Specificity, and Accuracy. The segmentation targets
remain the Necrotic/Core (TC), Edema (WT), and Enhancing Tumor (ET).

BraTS 2018/2019 Benchmark

Table 1.1.
3D U-Net
Class Dice loU Sensitivity Specificity Accuracy
Necrotic/Core 0.763 0.6168 0.785 0.999 0.9982
Edema 0.869 0.7683 0.881 0.998 0.9975
Enhancing 0.704 0.5432 0.73 0.9995 0.9988
Overall Mean 0.7786 | 0.6427 0.7986 0.9988 0.9981
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Table 1.2.
V Net

Class Dice loU Sensitivity Specificity Accuracy
Necrotic/Core 0.528 0.3586 0.551 0.9985 0.997
Edema 0.801 0.668 0.81 0.997 0.9965
Enhancing 0.361 0.2202 0.401 0.999 0.998
Overall Mean 0.5633 | 0.4156 0.5873 0.9981 0.9971

Table 1.3.

Swin UNETR
Class Dice loU Sensitivity Specificity Accuracy
Necrotic/Core 0.761 | 0.6142 0.778 0.9992 0.9985
Edema 0.874 | 0.7761 0.885 0.9988 0.9979
Enhancing 0.716 | 0.5576 0.741 0.9996 0.999
Overall Mean 0.7836 | 0.6493 0.8013 0.9992 0.9984
BraT$S 2021 Benchmark
Table 1.4.
3D U Net

Class Dice loU Sensitivity Specificity Accuracy
Necrotic/Core 0.844 0.7301 0.851 0.9991 0.9986
Edema 0.9 0.8181 0.912 0.9985 0.9978
Enhancing 0.825 0.7021 0.831 0.9994 0.9989
Overall Mean 0.8563 0.7501 0.8646 0.999 0.9984

Table 1.5.

V Net

Class Dice loU Sensitivity Specificity Accuracy
Necrotic/Core 0.84 0.7241 0.845 0.9988 0.9981
Edema 0.751 0.6012 0.765 0.998 0.9971
Enhancing 0.815 0.6877 0.821 0.9991 0.9986
Overall Mean 0.802 0.671 0.8103 0.9986 0.9979

Table 1.6.

Swin UNETR

Class Dice loU Sensitivity Specificity Accuracy
Necrotic/Core 0.866 0.7636 0.875 0.9997 0.9993
Edema 0.905 0.8264 0.918 0.9993 0.9988
Enhancing 0.834 0.7152 0.842 0.9998 0.9996
Overall Mean 0.8683 | 0.7684 0.8783 0.9996 0.9992
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BraTsS 2023 / 2024 Benchmarks

Table 1.7.
3D U Net/V Net
Class Dice loU Sensitivity Specificity Accuracy
Necrotic/Core 0.6671 0.5004 0.685 0.9981 0.9974
Edema 0.6836 0.5192 0.701 0.9975 0.9968
Enhancing 0.7164 0.5581 0.732 0.9986 0.9979
Overall Mean 0.689 0.5259 0.706 0.998 0.9973

(V-Net performance on 2023/2024 cohorts closely mirrors the 3D U-Net degradation due to
identical local receptive field constraints [3], [9]).

Table 1.8.
Swin UNETR
Class Dice loU Sensitivity Specificity Accuracy
Necrotic/Core 0.8841 0.7922 0.892 0.9998 0.9995
Edema 0.8966 0.8125 0.905 0.9994 0.9989
Enhancing 0.9088 0.8328 0.916 0.9999 0.9997
Overall Mean 0.8965 0.8125 0.9043 0.9997 0.9993

As presented in the aforementioned benchmark tables, the comparative
evaluation highlights a clear evolutionary progression in segmentation performance
across the varying challenge datasets. All quantitative results documented in this
analysis were collected via training the models manually on the Kaggle.com
platform [18], ensuring a consistent and standardized computational environment
for direct model comparison. In the 2018 dataset evaluation, the 3D U-Net
established a robust performance baseline [2], achieving an overall mean Dice
Similarity Coefficient (Dice) of 0.7786 and an Intersection over Union (loU) of
0.6427. In contrast, the baseline V-Net [3]—while architecturally designed to handle
class imbalances through a novel volumetric Dice-based objective function—
struggled to generalize effectively on this specific unaugmented challenge subset,
yielding a lower mean Dice of 0.5633. At this early stage, the Swin UNETR
performed comparably to the 3D U-Net with a mean Dice of 0.7836. With the
significant expansion of the dataset in 2021 [8], transformer-based architectures
demonstrated their immense capacity to scale. The Swin UNETR, which
reformulates 3D semantic segmentation as a sequence-to-sequence prediction task
[10] and computes self-attention via shifted windows [12], achieved the highest
overall performance with a mean Dice of 0.8683 and an overall Sensitivity of
0.8783. While both the 3D U-Net and V-Net exhibited marked improvements [9],
they lacked the global contextual awareness required to surpass the transformer's
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accuracy in capturing multi-modal dependencies across the entire brain volume. By
the 2023 and 2024 challenge iterations, which introduced highly complex targets
such as the post-operative resection cavity and heterogeneous tumor distributions
[14], standard convolutional networks exhibited severe performance degradation.
The 3D U-Net's mean Dice regressed to 0.6890. Conversely, the Swin UNETR
maintained exceptional stability and generalizability, yielding a mean Dice of
0.8965 and a near-perfect overall mean Specificity of 0.9997.

The decade-long evolution of the BraTS challenge has systematically pushed
the boundaries of automated medical image processing [4], [5]. As datasets
transitioned from constrained, single-institution cohorts in 2018 to massive, highly
heterogeneous, multi-institutional repositories by 2024 [14], [16], the criteria for
algorithmic robustness have shifted drastically. This comparative analysis
demonstrates that while fully convolutional frameworks such as the 3D U-Net [2]
and V-Net [3] provided essential foundational methodologies for volumetric
segmentation, their localized receptive fields inherently limit their capacity to model
the complex, long-range spatial dependencies found in diverse tumor structures.
Conversely, the integration of hierarchical vision transformers—specifically the
Swin UNETR architecture [1]—has proven to be a paradigm-shifting advancement
in the field. By effectively tokenizing 3D multi-modal inputs and leveraging shifted-
window self-attention [11], [12], Swin UNETR consistently outperformed
traditional CNNs across all recent challenge datasets. It exhibited superior Dice
coefficients, minimal Hausdorff distances, and remarkable stability even when
confronted with complex post-operative scans. Ultimately, as future datasets like the
planned BraTS 2025 expand toward longitudinal precision medicine and
comprehensive whole-disease assessment, globally contextualized sequence-to-
sequence transformer architectures [13] stand as the most promising foundation for
clinical-grade automated tumor segmentation.
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POST-GLOBAL TRENDS’ STRENGTHENING:
HIERARCHIES OF STRUCTURAL
CHARACTERISTICS’ CHANGING OF SOCIETY

The realization of a revival and development strategy requires particularly
careful adoption of methods for indirectly stimulating decisive innovations in the
context of cultivating an environment of growth and developing clusters of positive
change — places where the domestic economic complex can realize its new
competitiveness. The development of integrated socio-economic efficiency in
production cycles is achieved through traditions and approaches that allow for the
integration of millennia-old historical experience and social memory with the
demands of the times and the specific conditions [1-7]. Knowledge economy plays
the role of one of the main axes of socio-economic development. Being a powerful
supplier of inventions and discoveries (in particular, directly for economic practice),
science acquires the features of material production. In social transformations at the
paradigm level, science is not so much the accumulation and interpretation of
knowledge, but a deep rethinking, reassessment (in particular, in connection with
changed conditions). This shifts the emphasis on the production of knowledge, as
well as on the coherence of other stages of the innovation movement (for example,
actual generation, implementation, consolidation, implementation and
dissemination, as well as their regular analysis). Accordingly, the position of the
knowledge economy itself in the national economic complex and the social status
of knowledge used in the economy are a parameter of the state and dynamics of the
national economy as a whole [8-30]. Since the Enlightenment and High Modernity,
society has become accustomed to the idea of the beneficence of knowledge and its
connection with development: both as a whole and to its components (technical-
technological, socio-economic and value-sense progress). However, the release of
powerful destructive (and self-destructive) forces makes it necessary to provide a
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path to the humanization of social life and create a solid moral foundation for the
further development of the world. At the same time, overconsumption and excessive
enrichment, as the basis for demonstrating power and status of past eras, are trying
to create a dam on the way to the realization of the creative potential of universal
labour. The ecumene is preserved and developed by the forces of moral self-
regulation. It is the moral cores that create, organize and protect society and its
economy through traditions, foundations and customs. In accordance with the
cardinal transformations of practice, the development of post-non-classical
methodology of social sciences requires, first of all, an understanding of the
spectrum of productive synthesis of knowledge obtained through various research
approaches and schools. The quality of instrumental and methodological support
used for modelling and management processes is tested by the radicality of socio-
economic transformations and the level of tasks facing society [30-40].
Scientific-intellectual potential is transformed into social wealth when it is
actualized. Optimization of the path of transition to social and technological
progress based on scientific-intellectual potential requires a complex of
organizational-managerial improvements [41-49]. The deeply personal nature of
giftedness is reflected in the integral qualities of material and spiritual production,
in the association and cooperation of activities for the creation and dissemination of
cultural objects, skills and knowledge. The socially useful disclosure of scientific-
intellectual potential presupposes the presence and development of its value basis.
Knowledge is the most important resource for the quality of life and success, and
the use of value-sense complexes is an extremely effective direction for ensuring
the necessary vector of changes in the entire range of possibilities of organization
and management. Productive at the level of both a simple labour process and its
natural-material, socio-economic and socio-ideal forms of production activity
becomes in accordance with the presence in its result of a mutually resonant
combination of value-sense certainties, the ratio of elements of the production of
social wealth. Spiritual, mental, and intellectual tension, their emotional and rational
measurement are elements of the development of a person and the whole society, to
which they are assigned. If cognitive abilities are one of the most important factors
of the new era, then organizational-managerial activities are an important direction
of its use, the transformation of intellectual potential into real intellectual capital. In
addition, the nature of land, capital and technology management is determined, but
the awareness of the individual as a carrier of creative inclinations and abilities sets
new requirements that differs from the previous “economy on variable capital”. In
particular, the ability to attract, organize, provide and motivate personnel with
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knowledge, potential and skills for their application comes to the forefront of
competitiveness. Spiritual production, to an even greater extent than material
production, involves the development of self-activity, the development of
differences between people in creative potential and abilities. Stimulating the use of
personnel abilities requires increased humanization of socio-economic relations as
a direction of intellectualization of reproduction.

Fundamental transformations have a global historical character. Regardless of
the state of regional economies and the course of any individual state, all regions are
drawn into emerging trends (albeit with different aspects dominating). Thus,
ultimate competitiveness and sovereignty depend, among other things, on an
understanding of and ability to operate with general patterns, specific conditions,
and concrete goals [50-63]. Accordingly, a new regionalism of post-globality 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. 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. 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.
Changes occur not only in concrete social institutions but also in the complex
models of life, relationships, and structures.
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SECTION 11.
PHILOLOGY AND JOURNALISM

Makhfirat U. Hikmatova
Chief Specialist, Master’s Degree Holder
Bukhara State Medical Institute named after Abu Ali ibn Sino, Bukhara, Uzbekistan

CONCEPTUAL METAPHORS OF ARTISTIC LABOR
AND CREATIVITY IN IRVING STONE’S THE AGONY
AND ECSTASY

Introduction. Metaphor is not simply a way of making literary language more
beautiful. In Conceptual Metaphor Theory (CMT), particularly in the work of
Lakoff and Johnson (1980, 2003), metaphor is also understood as a way of thinking
about one kind of experience in terms of another. This is useful when we study
artistic creativity because creativity includes many different things: imagination,
knowledge, emotion, technical skill, and physical effort. Irving Stone’s The Agony
and the Ecstasy provides a useful example for this kind of analysis. The novel is a
fictionalized biography of Michelangelo and combines historical information with
literary storytelling. Throughout the novel, artistic work is often described through
concrete experiences such as working, struggling, listening, discovering, and
shaping. These descriptions help Stone present Michelangelo not only as a naturally
talented artist but also as someone whose creativity develops through continuous
work and contact with his material.

Previous research has approached Stone’s novel from several perspectives.
Khajiyeva (2013) examines biographical fiction and narration, while Sulaiman
(2022) discusses the image of the artist in Irving Stone’s The Agony and the Ecstasy
in comparison with Orhan Pamuk’s My Name is Red. Levytska (2024) examines
Stone’s fictionalized biographies of artists and the development of biographical
writing. These studies provide important background for understanding Stone’s
approach to biography, artistic identity, and literary representation.

This paper does not suggest that metaphors in The Agony and the Ecstasy have
never been studied. The author’s master’s thesis has already examined metaphors in
the novel, including their connection with artistic labor and inspiration (Hikmatova,
2025). The purpose of the present paper is narrower. It develops that earlier research
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by looking more closely at the way recurring metaphors shape the reader’s
understanding of artistic work and creativity.

The study combines Conceptual Metaphor Theory with qualitative textual
analysis and close reading. In CMT, the target domain is the area that we want to
understand, while the source domain provides a more concrete structure for
understanding it. This distinction is useful in literary analysis because it allows
individual metaphorical expressions to be connected with larger conceptual patterns.
Rasse (2022) emphasizes the importance of context when conceptual metaphor
theory is applied to literary texts. Gaut (1997) and Kennedy (2008) also provide a
theoretical basis for considering the relationship between metaphor and artistic
understanding.

The analysis focuses on selected passages from The Agony and the Ecstasy that
describe Michelangelo’s work, his relationship with marble, and the process of
creation. The examples were originally collected in the author’s master’s research,
but they are reconsidered here from a more specific perspective. Four conceptual
patterns guide the analysis: ART IS LABOR, ARTISTIC CREATION IS
STRUGGLE, MARBLE IS A LIVING BEING, and CREATIVITY IS
DIALOGUE.

Analysis and Discussion. One of the clearest ways Stone describes artistic
creation is through the language of physical work. In one passage, he writes: “To
sculpture is to remove; it is also to probe, dig, sweat, think, feel and live with it until
it is completed” (Stone, 1961, p. 335). The verbs in this sentence include both
physical and mental activities. Michelangelo has to dig and sweat, but he also has to
think and feel. Sculpture is therefore presented as an activity that involves the whole
person.

This description is important because it moves away from the common image
of the artist as someone who creates mainly through sudden inspiration. In Stone’s
novel, creativity requires time and effort. Michelangelo’s identity as an artist is
connected not only with talent but also with his willingness to work, continue, and
remain involved with the material. This supports the conceptual pattern ART IS
LABOR. The idea of labor is closely connected with another pattern, ARTISTIC
CREATION IS STRUGGLE. Stone writes: “The marble was tenacious; he was
equally tenacious...” (Stone, 1961, p. 336). The word “tenacious” is normally used
to describe a person or another living agent. Here, however, Stone applies it to
marble. As a result, the material seems to have its own strength and resistance.

The author’s master’s research discussed this example as an ontological
metaphor (Hikmatova, 2025). In the present analysis, the important point is the
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relationship that this metaphor creates between the artist and the material.
Michelangelo is not simply working on passive matter. He has to deal with
resistance. The marble becomes something that he must understand and overcome
through patience, skill, and persistence. Artistic creation is therefore presented as a
struggle between the artist and the material.

Stone goes further by describing marble with qualities normally associated
with living things. He refers to it as “the rich warm glowing breathing material”
(Stone, 1961, p. 49). The word “breathing” is particularly important. It gives the
stone a quality associated with life and changes the way the reader may imagine
Michelangelo’s relationship with it. Marble is no longer just an object that the artist
controls. A similar idea appears when Stone writes: “Stone will speak to you. Listen
as you strike...” (Stone, 1961, p. 50). Here marble is given the ability to speak, while
Michelangelo becomes a listener. The artist therefore needs not only to act on the
material but also to pay attention to it. He must recognize its qualities and respond
to what it seems to communicate.

These examples lead to the fourth pattern, CREATIVITY IS DIALOGUE. If
marble can “speak,” then the process of sculpture can be understood as a kind of
communication between the artist and the material. Michelangelo shapes the stone
according to his artistic intention, but at the same time he reacts to the stone itself.
His creativity is therefore both active and receptive.

This interpretation is also consistent with the broader discussion of metaphor
and artistic understanding offered by Gaut (1997) and Kennedy (2008). Their work
helps support the idea that metaphor can shape how artistic activity and artistic
experience are understood. In Stone’s novel, this communication happens before the
finished artwork reaches its audience. The dialogue takes place between
Michelangelo’s intention and the physical qualities of the marble.

Conclusion. The analysis suggests that metaphor plays an important role in
Stone’s representation of artistic work and creativity. The four patterns identified in
the paper — ART IS LABOR, ARTISTIC CREATION IS STRUGGLE, MARBLE
ISALIVING BEING, and CREATIVITY IS DIALOGUE — are closely connected.
Together, they present creativity as a process that requires time, physical effort,
patience, attention, and persistence rather than as a single moment of inspiration.
These metaphors also shape the image of Michelangelo in the novel. He is presented
as a hard-working and persistent artist who not only transforms his material but also
observes and responds to it. The representation of marble as something living and
communicative is especially important because it changes sculpture from a simple
act of shaping matter into an interaction between the artist and the material. In this
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way, the metaphorical structure of The Agony and the Ecstasy adds another
dimension to existing biographical, historical, and literary interpretations of Stone’s
novel. A cognitive approach makes it possible to see how particular metaphorical
expressions contribute to the larger representation of artistic creativity and
Michelangelo’s identity as an artist.
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METHODOLOGICAL FOUNDATIONS FOR
RESEARCHING THE CATEGORY OF TIME IN
COMPARATIVE LINGUISTICS

1. INTRODUCTION

In the system of contemporary comparative interlingual research, comparative
linguistics occupies a distinct methodological space. This field determines the
balance between linguistic universals and national-cultural specificities by parallel-
examining, on the synchronic plane, the similar (unified) and differing (differential)
features of languages with diverse structures. The temporal (time) category is one
of the most complex and compelling objects for this paradigm. This is because, on
the one hand, time is a general anthropological-philosophical coordinate shared by
all of humanity, while on the other, it is a linguistic phenomenon classified
differently according to the internal grammatical and semantic nature of each
language.

In methodological analysis, there is often a tendency to use the terms
“contrastive” and “typological” analysis as synonyms, yet their epistemological
boundaries differ sharply. Typological analysis operates on the macro-level, seeking
general patterns and macro-universals across the material of a large family of
languages. The contrastive method, by contrast, is oriented toward the micro-level,
studying a limited (usually two) pair of languages in parallel on the basis of strictly
defined parameters. Consequently, its conclusions carry practical value specifically
for the system of the languages being compared.

The theory of typological universals, whose foundation was laid by
J. Greenberg, serves as the methodological cornerstone of comparative temporalogy
[1]. In the course of examining the structure of hundreds of languages, Greenberg
identified implicative (conditional) universals concerning grammatical systems, in
particular the expression of the concept of tense. According to his conclusions, the
possibilities for differentiating future tense in languages are noticeably fewer than
those for past-tense dimensions - a pattern confirmed by the evidence of numerous
inflectional and agglutinative languages.

The influence of the linguistic system on human cognition is one of the most
widely debated points in comparative linguistics. The hypothesis of linguistic
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relativity, established by E. Sapir and B. Whortf, evaluates language not merely as a
shell that carries thought but as a principal factor that channels thought into
structural molds. Contemporary cognitivism rejects the radical variant of this
hypothesis and instead endorses its “weak version” - that is, the view that language
does not fully chain thought, but redirects its priorities in a particular direction. D.
Slobin, building on this foundation, put forward the concept of “thinking for
speaking” [6]. According to him, grammatical categories (including the tense
system) compel the speaker, at the very moment of speech, to direct attention to
particular facets of reality. This, in turn, opens a path in contrastive research toward
understanding how speakers of two different languages categorize the same physical
time differently in the process of speech.

2. METHODS (RESEARCH METHODOLOGY)

The very first methodological condition of the study is the correct resolution
of the problem of the comparison criterion (tertium comparationis). To compare two
languages with differing grammatical structures, a third, neutral criterion - an
invariant basis - is required. In researching the category of time, this invariant role
is most often played by the location of the event along the time axis (past, present,
future), the character and quality of the action (aspectual completeness/durativity),
and the attitude toward the source of information (evidentiality).

In this study, the following three leading methodological models were
synthesized for modeling tense and aspectual systems:

- J. Reichenbach’s three-component model (S—E—R): This method analyzes
points in time on the basis of the geometric relations among S (Speech time), E
(Event time), and R (Reference time).

- W. Klein’s model of temporal relations: Proposed to eliminate the
confusions present in Reichenbach’s system, this model distinguishes three core
notions: TU (Utterance time), TSit (Situation time), and TT (Topic time - the time
under discussion, at the center of attention) [8]. This model proves more effective
than traditional Western models in uncovering the implicit temporal meanings of
context-sensitive languages such as Uzbek.

- The cognitive-linguistic method (analysis of spatial metaphors): This
method studies the concept of time through human topographic and spatial
representations (schemas and metaphorical mappings). L. Boroditsky’s cognitive
experiments have demonstrated that speakers’ spatial coordinates directly influence
their conceptions of time [5].

The study also drew on the global typological mapping methods of the WALS
(World Atlas of Language Structures) electronic database, as well as on the analysis
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of a corpus of parallel translated texts. As V. Evans notes, it is mistaken to speak of
absolute interlingual equivalence in the expression of time - only a functional-
pragmatic correspondence can be established between languages [9].

3. RESULTS

A universal analysis of the tense-aspect systems of 64 European and world
languages, carried out by O. Dahl, shows that past-tense forms are always
morphologically richer and more differentiated than other temporal zones [2]. This is a
consequence of cognitive determinism: the past, having become fact, is divided into
more precise segments in human memory. Research led by J. Bybee, meanwhile,
identified the stages of grammaticalization - the shift from lexical units toward
grammatical devices - across the world’s languages [3]. For example, the
transformation of motion verbs (in particular, the verbs “bormoq” ‘to go’ and “kelmoq”
‘to come’) into auxiliary markers of the future or present tense has a universal character.

The structural and cognitive differences in the category of time between Uzbek
and English, as revealed through contrastive analysis, are presented systematically
in the table below.

Table 1

Comparative parameters of the category of time in Uzbek and English
English (Inflectional-analytic
system)

Analysis criteria Uzbek (Agglutinative system)

Degree of Relative  (contextual): a time | Absolute (obligatory): the finite

grammatical indicator can be expressed in a|verb in any sentence must

obligatoriness sentence without a grammatical | obligatorily take one of the tense
marker. For example, the | forms. The form “Yesterday
construction “Kecha bozor” | market” would be grammatically
(“Yesterday market™) is contextually | ill-formed.

complete and freely used in speech.

Cognitive-spatial

Horizontal axis: time is perceived as

Horizontal axis: movement along

moqda historically derives from a
noun of action; analytic forms such as
“yurib  turibdi yuribdi”
predominate.

—

model a line moving forward—backward. | the timeline. Example: “look
(metaphorization) | Example: “oldinda turgan ishlarimiz” | forward to the future”, “look
(“the tasks lying ahead”), “orqada | back on the past”. (This differs
qolgan  yoshlik”  (*youth left | from the vertical model found in
behind”). This corresponds to the | Mandarin.)
English-language group in
Boroditsky’s classification.
Grammaticalization | Branching analytic development. For | A clearly preserved chain from
trajectory instance, the root of the suffix - | lexical source to grammatical

device (will — to wish/want, be
going to — to go).
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Continuation of table 1

English (Inflectional-analytic

Analysis criteria Uzbek (Agglutinative system) -
Aspectual- High degree: the tense marker is not | Differentiated: Tense and Aspect
evidential a pure unit of time. For example, the | forms are clearly separated at the
symbiosis affix -gan simultaneously signals past | grammatical level (Past

tense, result (aspect), and the fact that | Continuous, Present Perfect,
the speaker did not directly witness | etc.). Evidentiality is conveyed
the event (evidentiality). mainly through lexical means.

Global typological research and the WALS database show that even in
languages whose morphological temporal markers are absolutely undeveloped, one
and the same cognitive dichotomy nevertheless underlies them at the core: the
opposition between “what has occurred (fact)” and “what has not yet occurred
(potential)” [7]. In Uzbek, this opposition is realized in a complex manner through
the polysemantic nature of agglutinative affixes.

4. DISCUSSION

W. Frawley points out that it is insufficient to study the semantics of time solely
within the confines of verb tenses; the analysis must also incorporate lexical aspect,
verb clusters, and - most importantly - contextual distribution [4]. This
methodological requirement is of primary importance in the comparative study of
Uzbek. Whereas English assigns a single semantic load to the Simple Past
grammatical form, in Uzbek that load is distributed asymmetrically - depending on
context and the speaker’s pragmatic aim - among the forms -di (recent past / direct
witness), -gan edi (remote past / resultative), and -ib edi (retrospective analysis).

For this reason, the following four methodological invariants must be strictly
observed in studying the temporal nature of the Uzbek language:

First, forcibly and mechanically fitting the Uzbek tense system into the
Eurocentric Past—Present—Future tripartite line leads to a scholarly paradox. In
Uzbek, the categories of tense, aspect, evidentiality, and modality do not function
separately from one another but operate as a single, unified compositional block.

Second, when applying Klein’s model to Uzbek, it becomes evident that in
many cases the relationship between TT (Topic time) and TSit (Situation time) is
resolved by special particles or contextual modal words within the sentence.

Third, in applying the principle of translation equivalence, one must rely strictly
on functionalism. Because there is no isomorphism (structural correspondence)
between the two forms, the elements of the English aspectual-temporal system are
rendered into Uzbek through a mutual synthesis of syntactic and lexical levels.
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Fourth, the shift from purely intuitive or traditional descriptive methods toward
the methodology of parallel corpora (bilingual text databases) and psycholinguistic
experiments is a demand of the times. Corpus linguistics, by statistically
demonstrating which temporal form has a higher frequency in which context, sets a
clear limit on subjective conclusions.

5. CONCLUSION

The methodological paradigm for researching the category of time in
comparative linguistics yields the following conclusions:

1. Distinguishing the methodological boundaries of the contrastive and
typological approaches allows for the correct delimitation of the scope of the
research object. As the comparison criterion (tertium comparationis) for the category
of time, cognitive-semantic invariants - not purely grammatical forms alone - should
be selected.

2. The combination of J. Reichenbach’s and W. Klein’s models in comparative
analysis serves to model, with mathematical precision, the implicit temporal-
aspectual and evidential relations within the Uzbek verbal system.

3. The nature of the Uzbek tense system is polysemantic and syncretic in
character: the tense marker is frequently encoded linguistically together with the degree
of reliability of information (evidentiality) and the quality of the action (aspect).

4. In contemporary contrastive temporalogy, the most effective results are
achieved through a complex methodology formed by the mutual synthesis of the
cognitive-linguistic model, grammaticalization theory, and the analysis of parallel
corpora.

References:

1. Greenberg J.H. Universals of Language. - Cambridge: MIT Press, 1963. - P. 58-90.

2. Dahl O. (ed.) Tense and Aspect in the Languages of Europe. - Berlin: Mouton de Gruyter, 2000. - P. 3-25.

3. Bybee J., Perkins R., Pagliuca W. The Evolution of Grammar. - Chicago: University of Chicago Press, 1994. -
P. 1-22.

4. Frawley W. Linguistic Semantics. - New Jersey: Lawrence Erlbaum, 1992. - P. 305-342.

5. Boroditsky L. Does language shape thought? Mandarin and English speakers' conceptions of time // Cognitive
Psychology. - 2001. — Ne 43(1). - P. 1-22.

6. Slobin D.I. Thinking for speaking // Proceedings of the 13th Annual Meeting of the Berkeley Linguistics
Society. - 1987. - P. 435-444.

7. Dryer M.S., Haspelmath M. (eds.) The World Atlas of Language Structures Online. - Leipzig: Max Planck

Institute, 2013. [https://wals.info]

Klein W. Time in Language. - London and New York: Routledge, 1994. - P. 1-243.

9. Evans V. The Structure of Time. - Amsterdam: John Benjamins, 2004. - P. 1-30.

®

| 116



August 21, 2026 e Liverpool, England; United Kingdom I

Mirzayeva Gunay Telman
PhD in Philosophy, Senior Lecturer
Azerbaijan University of Tourism and Management, Azerbaijan
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PROFESSIONAL DISCOURSE: INTEGRATING
IDIOMATIC MASTERY AND PRAGMATIC FUNCTIONS
IN BUSINESS INTERCOURSE

Abstract. Business communication relies heavily on balancing formal stylistic rigor with
authentic, communicative fluency. While traditional business rhetoric emphasizes clarity and
objectivity, modern corporate discourse across global enterprises frequently integrates idiomatic
and phraseological expressions to establish rapport, soften directive force, and navigate nuanced
power dynamics. This paper investigates the intersection between idiomatic competence and
business communication frameworks. Grounded in the cognitive semantic theories of Kévecses
and Szabo (1996) and the functional communication models of Jakobson (1960) and Searle
(1965), this study synthesizes and expands upon the core principles of phraseological analysis and
corporate interaction established in earlier research by Hajiyeva (2026a, 2026b). We evaluate the
structural classification of idioms, their pragmatic functions in corporate settings, and the
communicative strategies governing their usage in oral and written business intercourse.

1. Introduction

Speech communication in modern society serves as the primary mechanism
through which individuals share information, coordinate collaborative work, and
establish interpersonal relationships. In the realm of professional activity,
communication transforms into business intercourse—which Hajiyeva (2026b)
defines as:

"a special form of interaction between people in the process of a certain type
of work activity, which promotes the establishment of partnership relations between
managers and subordinates, between colleagues, creates conditions for productive
cooperation of people in achieving significant goals, ensuring the success of a
common cause" (p. 1).

Historically, business communication has been treated as a strictly formal,
template-driven register characterized by emotional detachment and grammatical
conservatism (Bargiela-Chiappini & Nickerson, 1999). However, contemporary
linguistic analysis reveals that effective business discourse operates along a dynamic
continuum between rigid formal structures and fluid, idiomatic speech.

At the core of natural language fluency lies phraseology—the domain of non-
compositional, pre-assembled multi-word units. As Hajiyeva (2026a) observes:
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"The world of phraseology of modern English is large and diverse, and every
aspect of its study certainly deserves due attention... By means of the help of
phraseological expressions that are not translated literally, but are perceived re-
interpreted, the aesthetic aspect of the language is enhanced. Using the assist of
idioms, as with the succor of different shades of colors, the informational aspect of
language is complemented by a sensory-intuitive description of our world, our life"
(p- D.

Consequently, mastering idioms is not merely an auxiliary skill in second
language acquisition; it is a vital component of advanced pragmatic competence
within professional environments (McCarthy, 1998).

2. Theoretical Foundations of Business Intercourse and Speech Acts

To analyze how phraseology functions within corporate environments, we must
examine the underlying mechanics of speech communication and pragmatics.

2.1 Speech Acts and Communicative Intention

In linguistic theory, speech communication is realized through discrete speech
acts—the minimal units of human interaction (Searle, 1965; Hajiyeva, 2026b). As
highlighted by Hajiyeva (2026b), speech production is fundamentally driven by a
motivational-motivating level:

"The leading role in the process of speech production is played by
communicative intention (motive), which is determined by the communicative
initiative... Communicative intention represents a certain plan of content,
implemented in various forms of speech acts. Communicative intention always
plays a meaning-organizing role" (p. 2).

In business intercourse, an individual's communicative intention dictates
whether an utterance serves an informative, influencing, or phatic purpose.

2.2 Jakobson’s Functional Model in Professional Settings

Jakobson (1960) outlined six core functions of speech communication based
on the structural constituents of the communicative event (Addresser, Addressee,
Context, Contact, Code, and Message). Hajiyeva (2026b) elaborates on the
application of these functions:

« Emotive Function: Expresses the speaker’s attitude toward what is being
said.

« Conative Function: Reflects orientation toward the recipient/addressee (e.g.,
direct requests, directives).

« Referential/Abstract Function: Connects to the contextual background and
objective facts.

« Phatic Function: Focuses on establishing and maintaining contact rather
than transmitting pure information.
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« Metalinguistic Function: Relates to the code and explicit linguistic
definitions.

« Poetic Function: Directs focus toward the stylistic structure of the message
itself.

In dynamic corporate negotiations, the phatic and poetic functions often
intersect through the deliberate deployment of idiomatic expressions.

3. Structural Mechanics and Cognitive Classification of Idioms

Idiomatic expressions display distinct structural characteristics, varying levels
of semantic transparency, and specific functional roles in discourse.

3.1 Defining the Lexical Idiom

Originating from the Greek idioma (peculiarity or unique property), an idiom
represents a specialized linguistic unit. As Hajiyeva (2026a) asserts:

"Lexical idiom is a non-free combination of words (a type of phraseological
units), characterized by a unity of meaning that cannot be derived from lexical

components; it has the functional characteristics of a word as a nominative unit of
language and is reproduced as a 'ready-made' unit of language" (p. 1).

3.2 Typology and Transparency Continuum

Idioms span a broad structural and semantic spectrum. Drawing upon Dixon
(1994) and Kovecses & Szabo (1996), Hajiyeva (2026a) highlights several structural
categories:

1. Transparent vs. Opaque Idioms: Transparent idioms allow the listener to
trace the metaphorical leap (e.g., come out, the root of all evil, at first), whereas
opaque idioms possess arbitrary or historically obscured meanings (e.g., on end,
pack it in, hard cash).

2. Onomastic Structures: Idioms containing proper names (e.g., Uncle Sam,
a Jack of all trades).

3. Comparative Similes: Fixed comparative formulas (e.g., as clear as a
bell, as the crow flies).

4. Paremiological Units: Proverbs and adages functioning as figurative
maxims (e.g., every cloud has a silver lining, still waters run deep).

4. The Pragmatic Role of Idioms in Corporate Ethics and Etiquette

Business intercourse is governed by ethical principles and institutional
etiquette. Hajiyeva (2026b) notes that corporate etiquette and speech formulas serve
as critical signposts:

"Communicative stereotypes of speech etiquette, without introducing new
logical content into communication, express socially significant information like 'l
notice you, I recognize you, I want contact with you'... The communicative
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stereotype chosen by the communicant can emphasize the social affiliation of the
communication participants, reflect the nature of their relationships, and also serve
as an indicator of the level of communicative competence" (p. 3).

Softening Indirect Speech Acts via Ildioms

In professional settings, direct directives can appear overly aggressive or face-
threatening (Johnstone & Andrus, 2024). By integrating semi-transparent or
conventionalized idioms (e.g., "let's touch base", "get the ball rolling”, "play it by
ear"), communicators soften the illocutionary force of requests. This aligns with the
core principles of corporate ethics—such as respect, tolerance, and reciprocity—
identified by Hajiyeva (2026b).

5. Oral vs. Written Business Intercourse and Cognitive Load

A critical distinction in professional communication lies in the cognitive
demands imposed by oral versus written mediums.

5.1 Listening vs. Speaking Dynamics

Hajiyeva (2026b) points out that oral business intercourse is labor-intensive,
particularly for the listener:

"What the speaker does is called synthesis of speech according to a given
meaning... The work of the listener is an analysis of the text, thus synthesis and
analysis are movement along the same route, but in opposite directions. However,
analysis is a more labor-intensive procedure... when a person listens, he decodes the
sound wave... without the ability to return to and 're-read' fragments as in a written
text" (p. 2).

When non-native business professionals encounter opaque idioms in fast-paced
oral discourse, the decoding process requires rapid metaphorical mapping. Idiomatic
competence reduces this cognitive load by enabling direct lexical retrieval of fixed
phrases rather than real-time syntactic analysis (McCarthy, 1998).

6. Pedagogical Strategies for Developing Phraseological Competence in ESP

To foster effective phraseological mastery in business contexts, instructors

must move beyond mechanical memorization.

1. Cognitive Semantic Mapping: Grouping business idioms by underlying
conceptual metaphors (e.g., BUSINESS IS COMPETITION, TIME IS A
RESOURCE) rather than arbitrary lists (Kdvecses & Szabo, 1996; Hajiyeva, 2026a).

2. Contextual & Communicative Tasks: Utilizing simulated business
negotiations, meetings, and case studies to practice phatic and indirect speech acts
(Hajiyeva, 2026a, 2026Db).

3. Etiquette & Register Analysis: Teaching learners when idiomatic usage
is appropriate (e.g., informal meetings, oral networking) versus where strict
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objective impersonality must be maintained (e.g., formal legal contracts, official
documentation).

7. Quantitative and Qualitative Typology of Business Idioms in Corporate
Interactions

To bridge theoretical frameworks with practical discourse, it is essential to
categorize how idioms manifest across different business environments. Idiomatic
language in corporate settings does not occur randomly; rather, it clusters around
specific cognitive domains and communicative intentions (Hajiyeva, 2026a, 2026b).

7.1 Cognitive Domain Mapping in Corporate Discourse

In accordance with cognitive semantic principles (Kovecses & Szabo, 1996),
idiomatic expressions in business intercourse are organized under primary
conceptual metaphors. In professional communication, four primary conceptual
domains predominate:

Plaintext
CONCEPTUAL METAPHOR
DOMAINS IN BUSINESS
]
| | |
|
v v v v

[ BUSINESS IS WAR ] [ BUSINESS IS SPORT ] [ MONEY IS RESOURCE

] [ PROGRESS IS JOURNEY ]
| | |

* Gain ground < Ballpark figure < In the red * Smooth sailing

* Rally the troops ¢ Touch base * Cash cow * Hit a roadblock

1. BUSINESS IS WAR / COMPETITION: Directives and strategic planning
frequently rely on military imagery to foster urgency and group cohesion (e.g.,
rallying the troops, gaining ground, fighting a losing battle).

2. BUSINESS IS SPORT / GAMES: Negotiations and team dynamics
heavily leverage athletic phraseology to minimize face-threats (e.g., touch base,
ballpark figure, drop the ball, play hardball).

3. MONEY / VALUE IS A PHYSICAL RESOURCE: Financial interactions
utilize figurative expressions to simplify complex economic realities (e.g., cash cow,
in the red, bottom line).

4. PROGRESS IS A JOURNEY: Project management communication
routinely invokes motion metaphors to describe organizational trajectories (e.g., it

a roadblock, smooth sailing, back on track).
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7.2 Pragmatic Frequency Across Communication Channels

The deployment of phraseological units varies significantly depending on
whether business intercourse is conducted through oral or written mediums, as well
as the formal status of the interaction (Hajiyeva, 2026b).

Pragmatic Oral Meetings & Casual Email & Formal Contracts
Dimension Negotiations Messaging & Reports
Dominant Functi Referential &
omnant Function Phatic & Conative Phatic & Emotive © ere'n 1a. )
(Jakobson) Metalinguistic
Idiomatic Semi-Transparent / = Transparent /" Highly Restricted /
Transparency Opaque Colloquial Standardized

Primary Objective Rapport & Indirect =~ Quick Alignment = Objective

Influence & Culture Impersonality
Cognitive Decoding @ High  (Real-time @ Moderate (Text- Low (Non-
Load analysis) based) figurative)

As noted by Hajiyeva (2026b), official written documents require stylistic rigor
and impersonality where "there should be no emotionality, subjective assessment
and colloguialism" (p. 3). Conversely, oral interaction and informal written channels
rely on phatic idioms to establish partnerships and demonstrate mutual recognition.

8. Methodological Frameworks for Teaching Business Phraseology in ESP

Integrating phraseology into English for Specific Purposes (ESP) curricula
requires structured pedagogical models. Because idioms represent pre-assembled
nominative units (Hajiyeva, 2026a), rote memorization often fails to produce
authentic pragmatic fluency.

8.1 The Three-Stage Phraseological Pedagogy (TPP)

To develop advanced communicative competence, language educators can
implement a three-stage methodological framework based on cognitive semantics
and speech act theory:

Plaintext

[ Stage 1: Deconstruction ] ---> [ Stage 2: Contextual Mapping ] ---> [ Stage 3:
Strategic Roleplay ]

(Analyze Underlying Metaphor) (Identify Register & Function)  (Execute
Indirect Speech Acts)
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1. Stage 1: Deconstruction & Semantic Analysis

o Objective: Transition learners away from literal word-for-word translation
toward conceptual mapping.

o Activity: Students examine opaque and transparent idioms (e.g., learning the
ropes, cut corners) and trace their underlying figurative logic rather than
memorizing isolated definitions (Dixon, 1994; Kovecses & Szabd, 1996; Hajiyeva,
2026a).

2. Stage 2: Register & Functional Mapping

o Objective: Align idiomatic units with Jakobson's functional model and
corporate etiquette norms.

o Activity: Learners evaluate sample business transcripts to categorize whether
specific idioms fulfill a phatic (contact-building), conative (persuasive), or emotive
role (Hajiyeva, 2026Db).

3. Stage 3: Pragmatic Synthesis & Simulation

o Objective: Practice real-time speech production and active decoding under
cognitive constraints.

o Activity: Role-playing high-stakes business negotiations where participants
must use softeners and idiomatic expressions to deliver negative feedback or
manage conflicts politely, adhering to corporate ethical standards such as respect
and reciprocity (Hajiyeva, 2026b).

8.2 Overcoming Listener Decoding Obstacles

Because oral speech processing is labor-intensive—requiring the listener to
move from text analysis back to underlying meaning without the ability to "re-read"
(Hajiyeva, 2026b)—ESP training must focus heavily on listening comprehension
strategies (Coulthard, 2014). Training non-native business professionals to
recognize formulaic "chunks" in rapid speech reduces cognitive fatigue and
enhances real-time decision-making in international business environments.

9. Conclusion

This study demonstrates that phraseological competence and business

communication are deeply intertwined. Idioms provide the sensory, aesthetic, and
nuance-building tools necessary to complement the objective, informational aspects
of language (Hajiyeva, 2026a). In modern business intercourse, the strategic
deployment of idiomatic expressions enables professionals to navigate corporate
hierarchies, execute indirect speech acts, maintain phatic contact, and adhere to
workplace etiquette (Hajiyeva, 2026b). Fostering an integrated understanding of
cognitive phraseology and pragmatic speech act theory remains essential for
advance English language teaching and professional cross-cultural communication.
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STRATEGIES AND TACTICS FOR RENDERING
GENDER STEREOTYPES IN LITERARY PROSE

Abstract. The article examines how gender stereotypes embedded in literary source texts are
rendered in translation. Drawing on von Flotow’s feminist translation strategies, supplementing,
prefacing/footnoting, and hijacking, alongside lexical, metaphorical, syntactic, and pragmatic
tactics, the study shows how translators reproduce, neutralize, or subvert gendered meanings at
both macro- and micro-textual levels. The analysis argues that translational choices regarding
feminitives, evaluative vocabulary, agency distribution, and dialogue are never ideologically
neutral, and calls for translator awareness of their cumulative effect on gender representation.

In modern linguistics, literary translation is viewed not merely as a technical
reproduction of a foreign text’s content, but as a complex process of intercultural
and ideological mediation [1; 9]. Its task is to transfer into another linguistic and
cultural system together with the plot structure, the aesthetic organization, narrative
perspective, system of imagery, and core values embedded in the original text [5].
Unlike the translation of official, legal, or scientific texts, where maximum
denotative accuracy is the most important, literary translation can have a high degree
of interpretative freedom. In other words the translator might act as a co-creator who
“rereads” the original through the prism of personal experience, norms of the target
culture, and the receiving language system [9; 16].

In this view, literary translation can be defined as a creative discursive act that
reproduces the communicative, pragmatic, stylistic, and ideological potential of the
original by means of another language, taking into account the expectations of a new
target audience. It can be said that the analysis of contemporary literary texts and
their translations contributes to a better understanding of cultural contexts
and broadens the horizons of perceiving the artistic world of foreign countries
[13; 20].

There are some specific difficulties which might a translator face, in this article
we are to address one of the most controversial, which is how to deal with gender
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stereotypes. Gender stereotypes function as stable mental-linguistic constructs that
reinforce ideas about the “proper” roles of women and men and are systematically
verbalized in various discourse types [8]. Literary prose is one of the primary
environments for their circulation, as it models a coherent fictional world where
gender roles are established through plot, character imagery, and character speech
[2]. For a translator, this means dealing not just with isolated lexemes or syntactic
constructions, but with an entire system of gendered meanings. Every translational
decision regarding nomination, character description, dialogue rendering, or internal
monologue potentially determines whether the gender stereotypes of the
original text will be reproduced, reinforced, softened, or subjected to deconstruction
[15].

A translation strategy can be defined as a conscious, goal-oriented plan or set
of procedures that a translator adopts to solve a particular translation problem and
to achieve equivalence between the source and target texts [4]. Newmark states that
strategy is the overall approach a translator takes toward a text as a whole,
distinguishing it from more localized “procedures” applied to individual linguistic
units such as words or phrases [11]. Molina and Hurtado Albir [10] argue that a
strategy operates at the level of the translator’s problem-solving process while a
technique or procedure is the observable, textual result of that process. In this sense,
translation strategies are not arbitrary; they reflect the translator’s broader
interpretive stance toward the source text, the target audience, and the ideological
or cultural function the translation is meant to serve.

This understanding of strategy as an ideologically situated choice is central to
feminist translation theory, most notably in the work of Luise von Flotow. In
Translation and Gender: Translating in the “Era of Feminism” (1997), von Flotow
identifies three strategies characteristically used by feminist translators to intervene
in the way text treats gender [17]. Thus, supplementing which is a compensatory
strategy in which the translator adds material to the target text to make up for losses
or asymmetries between languages, such as grammatical gender distinctions or
wordplay that cannot be carried over directly. It functions as a form of creative
compensation, allowing the translator to restore or foreground feminist meaning that
the target language would otherwise obscure. Then there is prefacing or footnoting
which is a paratextual strategy in which the translator uses prefaces, introductions,
or footnotes to make her interpretive choices visible, explain the feminist rationale
behind specific decisions, and situate the translation within a broader ideological or
political context. This strategy foregrounds the translator's presence and agency
rather than concealing it. The third strategy is hijacking which is the most overtly
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interventionist of the three, here the translator deliberately appropriates and rewrites
a source text even one that is not itself feminist, or is neutral or sexist in order to
insert a feminist reading. These strategies are not compulsory but while working
with translation especially the texts which contain a distinct gender stereotypes they
are to be taken into consideration.

On a lexical level a key tactical choice is selecting between gender-marked and
gender-neutral equivalents. For instance, when translating English professional
titles, a translator chooses between traditional masculine forms used generically or
explicitly feminine forms (feminitives). The use of feminitives enhances female
visibility in professional spheres, whereas their omission can perpetuate ideas of
male “normativity” and female “exceptionality” [8; 19]. Similarly, translating
evaluative emotional vocabulary applied to female characters (e.g., “hysterical”,
“emotional”) can either reinforce stereotypes of excessive female emotionality or
tone them down via neutral equivalents [8; 14]. It is especially challenging when it
comes to rendering particular stylistic devices used to enhance the emotional effect,
create a comprehensive portrayal of the character’s psychology, and emphasize the
dramatic development of the plot [18].

Gender stereotypes are frequently anchored in figurative language. Femininity
Is often associated with fragility, passivity, and physicality, whereas masculinity is
linked to strength, rationality, and power [7; 12]]. Translators can either reproduce
these metaphorical models or seek alternative imagery that does not subordinate
female characters to patriarchal hierarchies. In certain cases, translators utilize
explanatory footnotes or contextual cues to enable readers to critically distance
themselves from stereotypical depictions [7]. Syntactic tactics primarily involve the
distribution of agency within sentences. Gender discourse studies indicate that
female characters are frequently positioned as passive objects of actions, whereas
male characters act as active subjects who make decisions [12; 14]. Translators can
partially adjust this asymmetry by altering focus such as replacing passive
constructions with active ones or re-accentuating subject-object relations to mitigate
the impression of complete female passivity. However, excessive intervention here
risks distorting the author’s narrative logic, requiring a balanced approach [12].

Pragmatic-discursive tactics govern dialogue organization, speech-turn
distribution, and the handling of irony, humor, or silences. Research by Deborah
Tannen, Janet Holmes, and Deborah Cameron demonstrates that in many discursive
contexts, female speech is more frequently interrupted, trivialized, or marked as
“overly emotional” while male speech is aligned with rationality and expertise [12;
6; 3]. In literary translation, rendering these nuances can either replicate this
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asymmetry or render it more visible to the reader for instance, by stylistically
highlighting sexist remarks or contrasting them with a character's internal
monologue [12].

The analysis demonstrates that literary translation is never ideologically neutral
where gender is concerned: every decision, from the choice of a feminitive to the
syntactic placement of a female character as subject or object, contributes to
reproducing, softening, or subverting the gender stereotypes embedded in the source
text. At the macro level, von Flotow’s three strategies, supplementing,
prefacing/footnoting, and hijacking, offer a framework for understanding the
translator's overarching ideological stance, though these strategies are not obligatory
and apply most visibly to texts with pronounced feminist or sexist content. At the
micro level, tactical choices at the lexical (feminitives, evaluative vocabulary),
metaphorical (imagery of fragility vs. strength), syntactic (agency and passivity),
and pragmatic-discursive (dialogue, interruption, irony) levels accumulate to shape
how gender is ultimately represented in the target text. The study suggests that
translators benefit from consciously recognizing these levels as interconnected
rather than isolated, since a stereotype softened lexically may still be reinforced
syntactically or pragmatically elsewhere in the same passage. Future research would
benefit from corpus-based analysis of specific literary translations to test how
consistently these strategies and tactics co-occur in practice, particularly in
Ukrainian-English literary translation, where feminitive use remains an actively
contested area of language policy.
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THE ANTIHEROIC PROTAGONIST IN BARBARA
KINGSOLVER’S DEMON COPPERHEAD

Introduction: In order to establish a clear understanding of the antihero, it is
important to examine the concept of hero. Terminologically, the hero is defined by
Chris Baldick as a main character in a narrative or dramatic work, which should
not be mistaken for the usual sense of heroism (Baldick, 2001, p.330). Joseph
Campbell’s understanding of the hero, on the other hand, focuses on the self-
submissive dimension of traditional heroes, highlighting the inner reconciliation and
personal transformation of the protagonist (Campbell, 1949, p.416). Northrop Frye
further discusses different representations of conventional heroes, arguing that the
hero can either be superior to the common man while remaining subject to social
criticism, thus belonging to the high mimetic mode, or be not superior to other men
and to his environment which belongs to low mimetic mode (Frye, 1957, p.34).

As contemporary literature has developed a growing interest in flawed and
complex protagonists, the concept of antihero has become increasingly prominent.
Antiheroes tend to possess ordinary background, vulnerability or internal conflict,
which contrasts them with ideal heroes. Barbara Kingsolver depicts Demon
Copperhead as a character with insecurity, uncertainty and personal struggles while
keeping his ability to endure adversities that he faces. Therefore, the present study
analyses the antiheroic characteristics of Demon Copperhead, simultaneously
establishing the features that set him apart from ideal heroes.

Theoretical background: The present study draws on Chris Baldick’s
definition of the antihero, which describes the concept as ‘A central character in a
dramatic or narrative work who lacks the qualities of nobility and magnanimity
expected of traditional heroes and heroines in romances and epics (Baldick, 2001,
p.82) . Victor Brombert further expands the notion by characterizing antiheroes as:
‘weak, ineffectual, pale, humiliated, self-doubting, inept, occasionally abject
characters-often afflicted with self-conscious and paralyzing irony, yet at times
capable of unexpected resilience and fortitude (Brombert, 1999, p.4)’. Theodore
Ziolkowski emphasizes that hesitation is common among antiheroes (Ziolkowski,
2004, p.120) while Wilson and Furst point out inactive response as another
classifying trait of antiheroes (Wilson, 1976, p.155). Furthermore, Crowell argues
that contemporary antiheroes often struggle with self-sense, since they are free to
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shape it themselves (Crowell, 2016, p.30). The aforementioned characteristics
constitute the theoretical basis for anaylsing Demon Copperhead as an antihero.

Analysis and discussion: Demon Copperhead, the protagonist of Barbara
Kingsolver’s 2022 novel of the same name, is born to an already deceased
Melungeon father and a young drug-addicted mother. He mostly lives in poverty
with his mother and spends much of his adolescence moving through foster homes
after her death. His disadvantaged background contrasts with the exceptional social
positions often attributed to traditional heroes.

Demon’s antiheroic characterisation is further reinforced by the physical injury
he sustains playing football, the game he has been exceptionally good at. The injury
contributes to the beginning of his drug addiction, as he is prescribed opioid as a
painkiller, followed by his withdrawal from sport. His flaw, to some extent, alienates
him from his teammates and eventually school social life. Therefore, his physical
flaw represents his antiheroic characteristics, as it distances Demon from
exceptional physical abilities heroes traditionally possess.

Furthermore, his indecisiveness is reflected in how much he hesitates before
agreeing to aunt June’s suggestion about rehabilitation. The textual evidence shows
that he struggles to choose between leaving Lee County for medical assistance in
Knoxville and staying in his hometown: ‘Too scared to leave the last place where
people looked at me and saw their son or blood brother ... If I lived till morning, 1
would walk down the mountain, find June, and tell her I was ready to fly
(Kingsolver, 2022, p.464).

The identity confusion is another antiheroic feature Demon demonstrates
throughout the novel. He constantly doubts his worth and develops a disrupted self-
sense. His official name is Damon; however, almost everyone calls him Demon and
he rarely complains. He accepts and gets accustomed to the identity assigned to him
by the society at an early age. What distinguishes him from traditional heroic figures
Is that, he does not try to prove it otherwise.

Finally, his passivity in resisting his dependency on oxy complies with Wilson
and Furst’s argument. Demon tries to endure without drug use but does not seek
medical help actively. Unlike traditional heroes, he does not choose the
rehabilitation himself until aunt June arranges it for him. Taken together, these main
features establish Demon Copperhead as an antiheroic protagonist and differentiate
him from the ideal hero archetype.

Conclusion: To conclude, the findings show that the analysis of Demon
Copperhead through the theoretical framework of the concept antihero demonstrates
that Demon possesses several antiheroic traits. His physical flaw, indecisiveness,
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distorted identity and lack of active response to setbacks set him apart from
conventional heroic models. Nevertheless, these limitations do not totally deprive
him from strength as he endures difficult circumstances in his life. The coexistence
of weakness and resilience contributes to the complex characterisation of Demon
Copperhead. Thus, Demon can be regarded as a contemporary American antihero
who reflects the departure from traditional heroic ideals.
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THE DREAM MOTIF IN FRANZ KAFKA’S DIARIES
AND LETTERS: FROM PERSONAL EXPERIENCE TO
ONEIRIC POETICS

Introduction

Franz Kafka’s diaries and letters occupy a distinctive position between
autobiographical documentation and literary creation. Alongside observations of
everyday life, reflections on writing, and literary sketches, these private texts
contain numerous references to dreams, sleep, insomnia, anxiety, bodily sensations,
and experiences in which the boundary between waking reality and dream becomes
unstable. Such records are particularly significant for understanding the
development of Kafka’s artistic imagination. The dream in Kafka should therefore
be examined not only as a psychological or biographical phenomenon but also as a
potential source of his literary poetics.

The purpose of this study is to examine the representation of the dream motif
in Kafka’s diaries and correspondence and to determine its relationship to the
formation of his oneiric mode of writing. The central argument is that Kafka’s
recorded dreams constitute a transitional field between personal experience and
literary creation. Recurring characteristics of these records, including spatial
instability, bodily vulnerability, anxiety, unexplained threat, and disrupted causality,
anticipate important structural features of his fictional world.

Main Part

Kafka’s diaries provide particularly valuable material for investigating this
relationship. The notebooks combine private observation, dream records, literary
fragments, and experiments in narration. The complete English edition translated by
Ross Benjamin confirms the heterogeneous nature of the notebooks: they include
daily events, reflections, literary sketches, drafts of letters, records of dreams, and
unrevised stories. This mixture makes it difficult to establish a rigid boundary
between autobiographical and literary writing. Kafka often records a subjective
experience and simultaneously transforms it through narrative language. The diary
thus functions not merely as a record of events but as a space in which experience
Is converted into literary form. Dreams are especially important in this process.
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Kafka’s dream records frequently contain enclosed or distorted spaces, threatening
situations, vulnerable bodies, fear, death, and abrupt transitions between apparently
unrelated images. Internal psychological states are often materialized through
physical objects, bodies, rooms, and spatial relations. The significance of such
passages lies not only in what Kafka dreamed but also in the manner in which dream
experience is reconstructed as narrative.

Kafka’s correspondence provides another dimension of the same phenomenon.
His letters repeatedly associate literary creation with sleep, sleeplessness,
imagination, physical exhaustion, and intense subjective experience. A dream
narrated in a letter has already undergone a process of verbal reconstruction: an
unstable private experience is selected, organized, and communicated to another
person. Kafka’s letters may therefore be considered, alongside the diaries, an
important intermediate form between personal dream experience and artistic
representation. The relationship between dream experience and literary form
becomes clearer when the private writings are compared with Kafka’s fiction. The
Trial, The Castle, and The Metamorphosis are not conventional dream narratives.
Nevertheless, their fictional realities repeatedly operate according to principles
resembling the logic of dreams. Josef K.’s unexplained arrest in The Trial
immediately places the protagonist inside an irrational institutional reality. In The
Castle, K. attempts to approach an authority that appears spatially close but remains
persistently inaccessible. In The Metamorphosis, Gregor Samsa’s impossible bodily
transformation is introduced without causal explanation and is rapidly incorporated
into the ordinary concerns of work and family.

A particularly significant feature common to these works is the absence of a
clear boundary between the ordinary and the impossible. Kafka does not usually
explain the irrational event or mark it explicitly as a dream. Instead, the impossible
becomes part of everyday reality. This principle distinguishes Kafka’s use of the
dream from the conventional literary dream episode and allows us to speak of a
broader oneiric organization of fictional reality.

Discussion and Results

The comparative analysis indicates that the relationship between Kafka’s
recorded dreams and his fiction should not be understood as a simple transfer of
individual dream images into literary works. There is no need to assume that a
particular fictional episode represents the direct reproduction of a particular dream.
The more significant connection is structural. Several recurrent principles can be
identified. First, both the private dream records and the fictional texts destabilize
conventional causality: events occur without sufficient explanation, while characters
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must respond to their consequences. Second, space frequently becomes
psychologically charged. Rooms, corridors, offices, inaccessible destinations, and
enclosed environments cease to function as neutral settings and instead participate
in the production of anxiety. Third, bodily experience becomes a means of
expressing psychological vulnerability. Finally, irrational circumstances are often
narrated in a precise and almost factual manner.

These characteristics suggest that Kafka transformed the formal properties of
dreaming into principles of literary representation. Erin Blake’s Freudian
interpretation of The Metamorphosis emphasizes the relevance of dream analysis to
Kafka’s novella, while Murielle El1 Hajj Nahas examines the interconnected
categories of dream, body, and the unconscious. Such studies demonstrate the
continuing relevance of oneiric approaches to Kafka. Examination of the diaries and
letters, however, shifts attention from decoding individual fictional symbols toward
investigating how Kafka’s own practice of recording dreams may have contributed
to his narrative imagination.

The principal result of this study is therefore the identification of Kafka’s
private writings as a creative intermediary between dream experience and fictional
construction. His diaries and correspondence reveal that the dream is not simply one
recurrent subject among many. The act of recording dreams provides a narrative
environment in which unstable subjective experience can be transformed into verbal
and spatial form. In this sense, Kafka’s private writings can be regarded as a creative
laboratory for the development of his oneiric poetics.

Conclusion

The analysis of Franz Kafka’s diaries and letters demonstrates that dreams
occupy an important position in the formation of his literary consciousness. Their
significance extends beyond autobiography and psychological self-observation.
Through the process of recording dreams, Kafka transforms subjective experiences
of anxiety, bodily vulnerability, unstable space, and irrational causality into
narrative structures.

The comparison with The Trial, The Castle, and The Metamorphosis reveals a
continuity between these private dream records and Kafka’s fictional method. This
continuity does not consist primarily in the repetition of individual dream images.
Rather, it emerges through shared structural principles: disrupted causality, unstable
spatial relations, inexplicable authority or threat, bodily vulnerability, and the
normalization of impossible circumstances. The dream in Kafka may therefore be
understood not merely as a literary motif but as one of the formative principles of
his oneiric poetics.
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INTEGRATED DEVELOPMENT OF LANGUAGE
SKILLS IN HOSPITALITY AND TOURISM EDUCATION

The development of foreign language communicative competence is an
essential component of the professional training of future hospitality and tourism
professionals. The contemporary hospitality and tourism industry requires graduates
not only to possess adequate knowledge of English vocabulary and grammar but
also to communicate effectively in authentic professional situations. Therefore,
listening, speaking, reading and writing should be developed as interconnected
components of professionally oriented foreign language education.

The concept of integrated language skills development refers to an approach in
which listening, speaking, reading and writing function as mutually interdependent
components of professional communication rather than as isolated skills. In
hospitality and tourism, authentic workplace interaction requires professionals to
combine receptive and productive skills within a single communicative process:
listening to guests’ requests, interpreting written information, negotiating solutions
orally and producing professional texts. Such integration enables students to transfer
language knowledge into authentic service contexts and contributes to the
development of professional communicative competence.

The aim of the study is to substantiate the pedagogical principles and
conditions for the integrated development of listening, speaking, reading and writing
skills in the professional foreign language training of future hospitality and tourism
professionals. The study focuses on three objectives: to substantiate the main
pedagogical guidelines for integrated language skills development; to identify the
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conditions required for developing these skills in hospitality and tourism education;
and to develop professionally oriented tasks based on authentic occupational
situations.

Analysis of relevant scholarly sources provides grounds for identifying five
interconnected principles: professional orientation, communicativeness, integration
of language skills, interculturality and technological appropriateness.

Professional orientation is grounded in the National Curriculum for English
for Professional Communication and the findings of S. Medynska [1] and
O. Tarnopolsky [2], who emphasize the relationship between foreign language
training and future professional functions.

Communicativeness implies that professionally relevant situations should
constitute the basis of instruction. In hospitality and tourism, these include
reservations, guest check-in and check-out, customer consultations, complaint
handling, telephone communication, tour guiding, tourism product presentations
and professional correspondence. Consequently, the four language skills should be
integrated around common professional tasks.

The intercultural dimension is particularly important because hospitality and
tourism professionals interact with people from diverse cultural backgrounds.
Effective communication therefore requires not only linguistic accuracy but also
knowledge of service etiquette, politeness strategies and culturally appropriate
patterns of professional behaviour [1].

Technological appropriateness involves the purposeful use of digital resources
to provide access to authentic materials, diversify learning formats, facilitate oral
interaction and support independent learning. The selection of digital tools should
take into account curriculum requirements, students’ proficiency levels, motivation
and available technical resources [3].

The pedagogical conditions for developing individual language skills should
correspond to the communicative demands of the hospitality and tourism sector.

Listening should involve authentic professional materials, different accents and
speech rates, and tasks leading to a subsequent professional action, such as taking
notes, responding to a client or selecting an appropriate service solution. Speaking
should be developed through role plays, simulations, complaint-handling activities,
information exchange and other interactive tasks that reproduce authentic
professional communication. Reading should focus on professional texts such as
hotel policies, guest reviews, menus, itineraries and service instructions, followed
by discussion, decision-making or another practical outcome. Writing should
involve genre-specific professional texts, including e-mails, complaint responses,
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reservation notes and short reports, with attention to accuracy, coherence, tone,
conciseness and professional relevance.

The identified pedagogical guidelines and conditions can be systematized
according to the professional situations, instructional solutions, assessment criteria
and examples of integrated tasks presented in Table 1.

Table 1

Pedagogical Guidelines for the Development of Foreign Language Skills
among Future Hospitality and Tourism Professionals

. Typlgal Pedagogical Assessment Example of an
Language Skill Professional . o
) . Solutions Criteria Integrated Task
Situations
Listening Telephone Authentic  audio | Accuracy of | Students listentoa
complaints; materials; comprehension; guest’s complaint,
reservation different accents | identification  of | identify the key
confirmation; and speech rates; | key information; | issues, discuss a
guest  inquiries; | background noise; | appropriateness possible solution
restaurant orders | note-taking; tasks | and speed  of | and write a brief
requiring a | response message to the
subsequent manager
professional action
Speaking Check-in and | Role plays; | Fluency; clarity; | Students analyse a
check-out; simulations; linguistic guest’s problem,
offering additional | dialogic tasks; | accuracy; discuss  possible
services; handling | peer assessment; | politeness; solutions,  role-
complaints;  tour | Al-assisted interaction; play the
guiding speaking practice | customer interaction  and
as a supplementary | orientation prepare a short
tool service report
Reading Guest reviews; | Authentic Identification and | Students read a
hotel policies; | professional texts; | interpretation  of | negative guest
service information- relevant review, identify
instructions; retrieval tasks; | information; critical | service problems,
itineraries; menus; | interpretation; understanding; discuss solutions
e-mails discussion; transfer of | and write a
decision-making information  into | professional
based on reading | professional response
communication
Writing E-mails; Genre models; | Genre Students read or
complaint staged writing; | appropriateness; listen to a
responses; reports; | drafting and | coherence; customer inquiry,
reservation notes; | revision; teacher | accuracy; discuss an
customer-service | and peer feedback; | conciseness; tone; | appropriate
summaries selective use of Al | politeness; response, write a
tools professional professional  e-
relevance mail, revise it and

present the
proposed solution

Source: developed by the authors.
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The examples presented in Table 1 demonstrate that listening, speaking,
reading and writing can be integrated within a common professional communicative
cycle. This approach reflects the interconnected nature of authentic workplace
communication, in which professionals receive information, interpret it, interact
with clients or colleagues and produce appropriate oral or written responses.

To sum up, the effective development of language skills in hospitality and
tourism education requires a shift from isolated skill-based instruction towards an
integrated and professionally oriented model. Such an approach combines
professional relevance, communicative interaction, intercultural awareness and
purposeful use of digital technologies. The integration of language skills around
authentic occupational tasks contributes to the development of students’
professional communicative competence and their readiness for effective interaction
in the multicultural environment of hospitality and tourism.
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PEDAGOGICAL NECESSITY FOR DEVELOPING
FUTURE TEACHERS’ COMMUNICATIVE
COMPETENCE AND ITS FUNCTIONAL-INTEGRATIVE
STRUCTURE

INTRODUCTION. Substantive and technological changes in contemporary
education require a new interpretation of the teacher’s professional role. A teacher
IS no longer merely a specialist who transmits instructional information, but a
professional agent who encourages learners to think, supports their individual
development, organizes collaboration, and creates a psychologically safe
communication environment. All these responsibilities depend on the teacher’s
interaction with other people. Therefore, communicative competence is not a
secondary attribute of professional teacher preparation; rather, it is a foundational
quality that activates theoretical knowledge and methodological expertise in real
educational situations.

Through pedagogical communication, educational goals are explained,
learning activities are coordinated, motivation is supported, feedback is provided,
cooperation with parents and colleagues is established, and problematic situations
are managed. The ability to express ideas fluently is not sufficient for these
purposes. A teacher must understand the interlocutor’s emotional state, listen
attentively, adapt communication strategies to the situation, consider non-verbal
cues, reduce communicative barriers, and evaluate the outcomes of their own
actions. Communicative competence therefore requires the integration of linguistic,
psychological, ethical, and activity-based dimensions.

The expansion of digital educational tools, increasing cultural diversity, and
the development of inclusive educational practice have complicated both the space
of pedagogical communication and the composition of its participants. In addition
to face-to-face interaction, today’s teacher communicates through learning
platforms, messaging applications, email, and videoconferencing. Working with
learners who differ in age, temperament, ability, health status, social experience, and
cultural background makes reliance on a single communication pattern impossible.
This situation turns the purposeful, systematic, and reflective preparation of future
teachers for communicative activity into a pedagogical necessity.
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The linguistic, socio-psychological, and professional-pedagogical dimensions
of communicative competence have been widely examined in the scholarly
literature [1-5]. However, these dimensions are often interpreted within separate
fields of inquiry. Consequently, the integration of communicative knowledge, value
orientation, practical action, emotional regulation, conflict-management
preparedness, and reflection into a single functional system remains insufficiently
systematized in future-teacher education. The problem is not that individual
dimensions of communicative competence have remained unstudied, but that their
boundaries, functions, interrelationships, and mechanisms of manifestation in
pedagogical activity require further clarification.

The purpose of this article is to substantiate the pedagogical necessity for
developing future teachers’ communicative competence and to clarify its functional-
integrative structure. In accordance with this purpose, the functional distinction
between competence and competency is explained; scholarly views on
communicative competence are generalized by approach; an authorial definition is
formulated; the content and functions of six components are substantiated; and the
place of digital, inclusive, and intercultural communication within the structure is
determined.

RESEARCH METHODOLOGY. The study is theoretical and analytical in
nature. Its source base comprises scholarly perspectives on communicative
competence, the competency-based approach, pedagogical communication,
interpersonal interaction, and communicative activity. The sources were analysed
not to reproduce the views of individual authors sequentially, but to identify
common conceptual features, differences between approaches, and theoretical units
relevant to future-teacher education.

Theoretical analysis was used to clarify the conceptual boundaries of
‘competence’, ‘competency’, ‘communication’, ‘sociability’, and ‘communicative
competence’. Comparative analysis made it possible to compare the motivational,
cognitive, behavioural, emotional, value-related, linguistic, and reflective features
identified in different approaches. Through systematization, these features were
grouped according to the functions of personal orientation, knowledge, practical
activity, emotional regulation, conflict management, and self-improvement.
Generalization resulted in an authorial definition and a set of structural components
of a future teacher’s communicative competence.

In pedagogical modelling, systemic, activity-based, competency-based, and
learner-centred approaches were adopted as methodological foundations. The
systemic approach ensured consideration of the interrelationships among the
components; the activity-based approach addressed their manifestation in real or
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simulated communicative situations; the competency-based approach focused on
the practical mobilization of knowledge and skills; and the learner-centred approach
ensured respect for the dignity and individual characteristics of all participants in
communication.

The logic of the study was organized around three questions: Why is the
development of communicative competence a necessary condition of contemporary
teacher education? Which components constitute its functional structure? How are
digital, inclusive, and intercultural communication integrated into this structure?
The article does not report an empirical experiment, respondent numbers, or
statistical results. The conclusions therefore express the conceptual validity of the
theoretical model; its diagnostic precision and effectiveness must be tested in
subsequent experimental studies.

RESULTS AND DISCUSSION. The necessity of developing a future
teacher’s communicative competence is determined, first, by the multi-actor and
communication-based nature of pedagogical activity. A teacher simultaneously
interacts with learners, a group, parents, colleagues, administrators, and other social
partners, each within a different framework of purpose and responsibility. Because
the expectations, experience, and communicative position of each participant differ,
a teacher cannot be limited to repeating ready-made speech patterns; they must
analyse the situation and independently select a strategy appropriate to the purpose
and audience.

The second factor is the humanization of education. In learner-centred
education, pedagogical influence is based not on command and one-way
transmission of information, but on dialogue, cooperation, and respect. National and
universal values are internalized not only through theoretical explanation, but also
through the teacher’s manner of listening, culture of expressing opinions, fair
expectations, and conduct in situations of disagreement. In this sense,
communicative competence is a practical manifestation of pedagogical ethics and
an important means of educational influence.

The third factor is determined by the requirements that the competency-based
approach places on educational outcomes. The traditional triad of knowledge, skills,
and abilities is necessary for professional preparation, but it does not fully represent
a teacher’s capacity to mobilize available resources and make responsible decisions
in complex situations. Communicative competence connects subject-specific and
methodological hard skills with soft skills such as cooperation, empathy,
adaptability, self-regulation, and problem-solving. In addition to knowing what to
teach, a teacher must convey content clearly to a particular audience and orient
interaction towards pedagogical goals.
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The fourth factor arises from digital transformation, inclusion, and cultural
diversity. Reduced non-verbal cues in digital messages, the persistence of written
communication, and issues of privacy and digital ethics create particular
responsibilities. An inclusive environment requires communication tools and pace
to be adapted to learners’ needs, while intercultural communication requires
sensitivity to different values and speech conventions. The communicative
preparation of future teachers should therefore be organized as a continuous process
integrated into all subjects and pedagogical practice [10-13].

These factors make it possible to regard communicative competence not as an
additional element of professional preparation, but as an integrator that connects
other competencies with practical activity. A teacher’s subject knowledge does not
become a complete learning resource until it is expressed communicatively;
likewise, a methodological decision cannot produce the expected result until it is
implemented through coordinated interaction with the group. The fairness of
assessment, educational influence, and pedagogical support also depends
substantially on the teacher’s ability to explain ideas clearly, listen, provide
evidence, and organize feedback on the basis of respect. Communicative
competence thus functions as a mechanism that integrates a teacher’s subject
knowledge, methodology, and personal qualities into a unified professional action.

Distinguishing between ‘competence’ and ‘competency’ is important within
the conceptual framework of the study. Competence denotes the set of substantive
and normative requirements concerning the knowledge, skills, modes of action, and
attitudes necessary for the effective performance of a particular activity.
Competency, by contrast, is an integrated professional and personal quality that
reflects an individual’s mastery of those requirements and capacity to mobilize them
appropriately in real situations. In other words, competence defines the composition
of the expected outcome, whereas competency represents its practical manifestation
in an individual’s activity. This distinction has been substantiated in various forms
in studies of the competency-based approach [6-9].

This distinction also affects the selection of assessment methods.
Communicative competence may be expressed in a curriculum as a goal and
expected outcome. Its real attainment, however, is identified through a student’s
behaviour in a situational task, the communicative product they create, their
interaction with an interlocutor, and their reflection. Assessment cannot therefore
rely solely on a theoretical test; it requires a combination of microteaching, role-
based situations, observation, interviews, expert assessment, self-assessment, and
peer assessment.
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The analysis of scholarly views on communicative competence revealed three
principal orientations. The linguistic-discursive approach emphasizes language
resources, speech activity, speech culture, discourse, and the situational
appropriateness of communicative strategies. D. Hymes advanced the idea that
communicative competence must be appropriate to the social situation, while
subsequent studies developed its grammatical, sociolinguistic, strategic, and
pragmatic dimensions [1-3]. This approach shows that a teacher must consider not
only whether they speak correctly, but also in which situation, to whom, and in what
form an utterance should be addressed.

The socio-psychological approach focuses on the internal mechanisms of
communicative action, including motives, values, empathy, social perception,
emotional regulation, self-assessment, and cooperation. The information-exchange,
interactional, and interpersonal-perception dimensions of communication operate
simultaneously in a pedagogical situation [4; 5; 14]. This approach implies that
effective pedagogical communication cannot emerge unless speech techniques are
combined with humane attitudes and psychological sensitivity.

The professional-pedagogical approach interprets communication as a
principal instrument of teaching activity. Within this approach, communicative
knowledge and skills are linked to organizing lessons, supporting learners,
managing cooperation, providing feedback, and solving professional problems. A
comparative analysis of the three approaches shows that they should not be opposed
to one another but integrated in future-teacher education: mastery of language
resources ensures accurate expression of content, psychological preparedness
ensures the humanity of communication, and the professional-activity orientation
ensures pedagogical effectiveness.

Uzbek pedagogical studies have likewise examined communicative
preparation in relation to speech activity, the selection of language units appropriate
to the communicative situation, professional motivation, empathy, moral
orientation, and intercultural understanding [8; 9]. The significance of these
perspectives is that they do not separate communicative competence from the
educational and cultural functions of teacher education in Uzbekistan. At the same
time, the recurrence of similar features across different classifications requires the
components to be distinguished by function rather than merely by name. Empathy,
for example, may appear both as an indicator of a value-based attitude and as a
practical instrument of emotional regulation. A functional approach reduces such
conceptual overlap and defines more precisely what should be developed and
assessed within each component.
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Authorial definition. Based on the analysis, a future teacher’s communicative
competence is defined as an integrated professional and personal quality that
combines the communicative knowledge, skills, and activity experience, value-based
attitudes, psychological preparedness, emotional stability, empathic capacity, self-
regulation, constructive conflict resolution, and reflective improvement required for
effective pedagogical activity under contemporary educational transformation. It
enables pedagogical communication to be organized and managed purposefully,
ethically, flexibly, and effectively across diverse educational situations.

In this definition, ‘purposefulness’ means that communicative action serves a
pedagogical task; ‘ethicality’ denotes respect for the learner’s dignity, privacy, and
rights; ‘flexibility’ refers to adapting a strategy to age, needs, emotional state, and
sociocultural characteristics; and ‘effectiveness’ means achieving the intended
pedagogical and communicative outcome. These features prevent communicative
competence from being equated with sociability or fluent speech. A sociable person
may not always be able to manage professional communication, whereas a
competent teacher analyses the situation, selects a well-founded strategy,
implements it, and evaluates the outcome.

Generalizing the structural elements identified in scholarly approaches by their
functions made it possible to formulate a six-component functional-integrative
structure of a future teacher’s communicative competence. The term ‘functional’
indicates that each component performs a distinct function in communicative
activity, whereas ‘integrative’ indicates that in a real pedagogical situation the
components operate not in isolation but as a unified whole.

Table 1
Functional-Integrative Structure of a Future Teacher’s Communicative
Competence
No. Component Primary function Content indicators

Provides communication Respect for learners’ dignity; a need

1 Motivational- | with professional meaning for dialogue and cooperation;
value and a humanistic commitment to communicative self-
orientation. development.

Knowledge of pedagogical
communication, verbal and non-
verbal means, active listening,
feedback, digital ethics, and
inclusive and intercultural
communication.

Ensures understanding of
2 Cognitive the situation and selection
of a well-founded strategy.
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Continuation of table 1

No. Component Primary function Content indicators
Skills in managing conversation,
. Transforms a expressing ideas clearly, listening,
Operational- L i pressing i y, lIstening
3 activit communicative goal into asking questions, providing
y practical action. constructive feedback, and
professional cooperation.
Managing one’s emotions,
. Maintains emotional controlling impulsive reactions,
Emotional- - ) .
4 volitional stability and psychological demonstrating empathy, and
safety in communication. sustaining purposeful
communication under stress.
Enables conflict diagnosis, Identifying causes and interests;
5 Conflict- de-escalation, and the applying negotiation, mediation-
management achievement of an oriented, and non-violent
acceptable solution. communication strategies.
Analvses communicative Evaluating one’s performance
Reflective- Y . through feedback and evidence,
6 . experience and improves S
evaluative L identifying causes of errors, and
subsequent activity. ]
setting development goals.

The motivational-value component determines why communicative activity is
undertaken. A student may know communication techniques, but if they do not value
the learner as a partner in cooperation, those techniques may become manipulative
or merely formal. Therefore, regarding pedagogical communication as a
professional value, developing an intrinsic need for dialogue, and striving for self-
development form the motivational foundation that activates the other components.

The cognitive component encompasses the concepts and principles needed to
analyse a communicative situation. Its outcome is measured not by reproducing
information, but by identifying the communication goal, the participants’
conditions, possible barriers, and consequences, and then selecting a well-founded
strategy. The operational-activity component transforms this knowledge into
observable behaviour, including expressing ideas clearly, listening actively, asking
clarifying questions, providing feedback, managing non-verbal behaviour, and
cooperating professionally with different participants.

The emotional-volitional component provides internal regulation of the
communicative process. If a teacher does not recognize their emotions or cannot
control an impulsive reaction in a tense situation, knowledge and communication
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techniques will not produce the expected outcome. This component interprets
empathy not simply as sympathy, but as the ability to recognize learners’ emotional
signals and respond to them in a pedagogically appropriate manner [14].

The conflict-management component is distinguished separately because a
pedagogical conflict follows a logic different from ordinary information exchange.
A conflict situation requires the identification of causes, interests, positions, the
dynamics of tension, and power relations. Although general communication skills
remain necessary, specialized strategies such as negotiation, de-escalation,
mediation-oriented practice, and non-violent communication require targeted
preparation [15].

The reflective-evaluative component is not merely the final control stage of the
communicative process; it is a feedback mechanism that renews the model
cyclically. By analysing an interlocutor’s response, a communicative product, and
feedback, the student identifies strengths and areas requiring improvement.
Reflection generates new motives, additional knowledge, and alternative strategies
for the next situation. Component development is therefore not strictly linear: the
components improve through interaction and repeated cycles [16].

The relationship among the components can be illustrated through a
pedagogical situation. When responding to a misunderstanding during a lesson, the
motivational-value component sustains the student teacher’s respectful position
towards the learner; the cognitive component provides knowledge of the cause and
alternative strategies; and the operational-activity component enables the student
teacher to ask questions and explain the idea again. The emotional-volitional
component regulates tension; the conflict-management component helps identify
interests and find a solution if disagreement intensifies; and the reflective-evaluative
component analyses the outcome and improves subsequent action. Development of
one component cannot therefore fully compensate for deficiencies in the others.

Treating digital, inclusive, and intercultural communication as independent
components would artificially expand the model’s structural logic. Greater
conceptual clarity is achieved when they are regarded as cross-cutting contexts in
which all components are manifested. In digital communication, for example, the
value-based component appears in ethical responsibility; the cognitive component
in knowledge of privacy and media literacy; the operational component in
composing a platform-appropriate message; the emotional-volitional component in
regulating online tension; the conflict-management component in de-escalating
digital conflict; and the reflective component in analysing the digital trace and
communicative outcome.
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The inclusive context requires all components to support the selection of a
communication medium, pace, task, and feedback format appropriate to the
learner’s needs. In the intercultural context, differences in speech conventions,
values, non-verbal cues, and social distance must be considered. This interpretation
prevents future teachers’ communicative preparation from being confined to a single
course and allows it to be embedded in pedagogy, psychology, subject teaching
methodology, digital education, and pedagogical practice.

The technology for developing the proposed structure is based on the principles
of progression, integration, and reflection. Progression means organizing
communicative tasks step by step, moving from simple to complex situations and
from standard to non-standard and conflict situations. Integration requires several
components to be activated interdependently within a single lesson or task.
Reflection requires each practical action to conclude with self-assessment, peer
assessment, expert feedback, and recommendations for correction.

The pedagogical significance of the model lies in presenting
communicative competence not as a general and immeasurable personal quality, but
as a functional system that can be developed and assessed. Criteria, observable
indicators, situational tasks, communicative products, and assessment rubrics can be
developed for each component. Although the components may be assessed
separately, the final judgement should be based on their integration in a real
pedagogical situation. This theoretical result provides a conceptual foundation for
the subsequent experimental testing of diagnostic instruments and pedagogical
technology.

Diagnostic design should employ the sequence ‘component—criterion—
indicator—task—product—rubric—level-correction’. The motivational dimension
should be identified not only through a declarative survey but also through choices
and responsible behaviour in cooperation; the cognitive dimension through situation
analysis; the operational dimension through a communicative product; the
emotional and conflict-management dimensions through regulatory decisions in
complex situations; and the reflective dimension through evidence-based self-
assessment. This alignment reduces the risk of assessment relying solely on
subjective impressions or theoretical knowledge.

CONCLUSIONS AND PRACTICAL RECOMMENDATIONS. First,
developing future teachers’ communicative competence is an objective pedagogical
necessity arising from the humanistic and competency-based paradigm of education,
the multi-actor nature of pedagogical activity, digital transformation, inclusion, and
cultural diversity.
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Second, competence represents the substantive and normative requirements
placed on communicative activity, whereas competency represents the effective and
responsible enactment of those requirements by an individual in a real pedagogical
situation. Assessment of communicative competence should therefore include
practical situations and reflective outcomes in addition to knowledge tests.

Third, linguistic-discursive,  socio-psychological, and professional-
pedagogical approaches complement one another. Their integration makes it
possible to interpret communicative competence not as fluency or sociability, but as
a professional and personal quality that enables purposeful management of
pedagogical communication.

Fourth, a functional-integrative structure of communicative competence is
substantiated, comprising motivational-value, cognitive, operational-activity,
emotional-volitional, conflict-management, and reflective-evaluative components.
Although each component has a distinct function, their coordinated operation in real
pedagogical communication determines effectiveness.

Fifth, digital, inclusive, and intercultural communication are defined not as
separate components, but as cross-cutting contexts that complicate the content and
conditions of manifestation of all six components. This solution preserves the
model’s conceptual economy and applicability to diverse educational situations.
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SCIENTIFIC-THEORETICAL FOUNDATIONS OF
DEVELOPING STUDENTS' LEGAL CULTURE IN
HIGHER EDUCATION INSTITUTIONS

A series of reforms are being implemented in Uzbekistan to elevate the legal
consciousness and legal culture of youth. After all, the process of developing the
consciousness and mindset of youth is considered one of the decisive issues
determining the country's future. If the country's youth do not fully comprehend
state policy and help elevate it with a unified goal, achieving positive results will be
impossible. Therefore, the system of personnel training across all fields is currently
being revised. By studying youth attitudes toward law, they come to understand their
rights and become capable of protecting them. Introducing innovative methods and
other modern directions is deemed essential to elevate legal culture [1].

The earliest doctrines concerning legal views originated and developed in the
form of mythology, tied to divine forces, in countries such as Turan, Egypt, Babylon,
India, and China. In particular, from an evolutionary standpoint, it is important to
emphasize that they formed as the initial shape of worldview in Eastern countries.
For instance, the Code of Hammurabi (18th century BCE, Babylon), the Laws of
Manu (India, approximately 2nd century BCE), and similar collections of laws were
formed on the basis of religions. As a result, legal knowledge and skills emerged.
Subsequently, legal knowledge itself branched out into various schools and trends.
Examples include the patriarchal theory (Aristotle, Al-Farabi), the social contract
theory (Jean-Jacques Russo, Hugo Grotius, B. Spinoza, J. Locke, and T. Hobbes),
the natural law theory (J. Locke, T. Hobbes, G. Grotius, B. Spinoza), and others. An
analysis of the literature shows that when discussing legal culture, it is first
necessary to address the concept of what law is. Specifically, scholar V.S.
Nersesyans writes: "A more detailed definition of the general concept of law (legal
law, i.e., positive law corresponding to the objectively important properties of law)
can be expressed as follows: law is a system of norms established or authorized by
the state, and ensured by the possibility of state coercion, in accordance with the
requirements of the principle of formal equality"[2].

Before reflecting on the issue of raising students' legal consciousness and legal
culture, it is appropriate to define these concepts. In legal literature, many scholars
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have approached these concepts differently, and below we present the most optimal
ones:

Legal consciousness is a form of social consciousness that develops due to
living conditions and circumstances. Legal consciousness expresses the needs of a
legal society, serves to apply law to social reality, and helps individuals understand
the extent to which their behavior complies with legal norms. The sole prerequisite
of a legal state is the unreserved execution of laws. Legal consciousness serves as
the basis for an individual to deeply understand and sincerely believe in obedience
to the law, the necessity of complying with current legal norms and rules, and that
such behavior is beneficial not only for the subject of law but for society as a whole.
For citizens to comply with the law, they must understand that the law encapsulates
common interests. Legal culture is the level of society, the degree of the
population's awareness of existing laws, the compliance of citizens and officials
with legal norms, and intolerance toward individuals who fail to fulfill them. Legal
culture is conditionally divided into the legal culture of society and the individual.
The legal culture of society is viewed as a type of social culture that reflects a certain
level of legal consciousness, legal legitimacy, the improvement of laws, and legal
experience, encompassing all the treasures created by humanity in the sphere of law.
An individual's legal culture is an organic component of society's legal culture. This
activity corresponds to societal development and its culture in the sphere of law,
resulting in the continuous legal enrichment of society [3].

At present, the interdependence of educational content, teaching forms, and
applicable methods holds special significance in the processes of teaching legal
knowledge to students. Moreover, in educational curricula, legal knowledge should
be taught systematically and step-by-step, stemming from the age and psychological
characteristics of students and pupils. Below, it is appropriate to cite several
theoretical views regarding the step-by-step implementation of legal education and
upbringing. Specifically, German philosopher and jurist Georg Wilhelm Friedrich
Hegel emphasized: "Comprehending and understanding law ensures an individual's
conscious activity in society and serves to form legal consciousness. He considers
legal knowledge to be a tool harmonizing social relations between the individual
and the state"[4]. Because as long as an individual resides in society, they must
certainly live by complying with the moral and legal rules and regulations of that
society. The state undoubtedly develops legal norms keeping the interests of society
and individuals in mind and promotes them among the population. However, the
intended goal is achieved much faster as a result of individuals also expressing a
conscious attitude toward these processes and becoming active participants in them.
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Furthermore, legal knowledge serves to increase students' activity in society
and fosters interest in participating directly or indirectly in the state's governance
activities. Examples include an active stance in electoral processes or various
promotional and awareness-raising events organized by our government. Such
factors determine the balance between the state and individuals in a democratic
society.

Regarding the significance of legal knowledge in society, American
philosopher and educator John Dewey expressed views on the importance of
actively applying legal knowledge in practical life. In his view: "Legal education is
not merely a collection of theoretical knowledge, but a process shaped through the
student's real social experience”[5]. Dewey scientifically substantiated that legal
knowledge serves to develop democratic thinking and civic responsibility in
students. The very era demonstrates how relevant these classic ideas are to modern
requirements. Indeed, the most crucial aspect of raising students' legal culture is
their studying these norms by connecting them with practice and striving to see the
outcomes. When speaking of connecting with practice, social partnership in
education is directly considered beneficial. Naturally, the question "What is social
partnership?" inevitably arises. "Social partnership is cooperation between state
bodies and civil society institutions, including public associations and other non-
governmental non-profit organizations, citizens' self-governance bodies, and mass
media, in developing and implementing socio-economic development programs of
the country, including sectoral and regional programs, as well as normative-legal
acts and other decisions concerning the rights and legitimate interests of citizens"[6].
English jurist H.L.A. Hart explains legal knowledge as an essential condition for
understanding the legal system. He believes that the ability to understand and
interpret legal norms shapes an individual's legal consciousness. Hart's theory
substantiates the importance of an analytical approach in legal education [7].

Proceeding from the above, it can be said that a well-reformed educational
system serves to elevate legal culture to a qualitatively new stage through the deep
comprehension of legal knowledge, the development of legal thinking and critical
reasoning, and creates a solid guarantee of the rule of law and sustainable
development in society. Having studied the views of Western and Central Asian
legal scholars cited throughout this research paper, we deemed it necessary to state
the author's views regarding students' legal culture as follows. Thus, from the
moment a human is born and their right to life is guaranteed, they are considered a
full member of society and the owner of rights, legitimate interests, and obligations
guaranteed by the state for every citizen of Uzbekistan. In the process of gradually
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adapting and integrating into societal life, they also master the moral and legal
discipline of this society and must begin to understand that these must be followed.
The educational system emerges as the primary mediator between these important
phenomena. Therefore, the legal literacy and the necessity and importance of
complying with legal norms by students, and the youth stratum as a whole, can be
conveyed to them precisely and systematically only through the educational system.
As we mentioned above, the principles of social partnership also directly assist in
this process.
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ManameBcbka Ipuna AnaroutiiBHa
JOKTOP MEaroriyHux HayK, JOUEHT
VYuieepcumem I'pucopiss Ckosopoou 6 llepesiciasi, Yxpaina

MY3UYHO-O310POBYA KOMIIETEHTHICTbD K
CKJIAJOBA NPOPECIMHOI HIAT'OTOBKHA
MAUBYTHBOI'O IIEJAT'OTA-MY3UKAHTA

['noGanpHl cycnuibHl TpaHcdopmalii, nudpoBizallis OCBITH, HACIIIKH
BOEHHUX i, 3pOCTaHHS TICUXOEMOIIIMHOTO HAaBaHTAXCHHS Ha YYaCHHKIB
OCBITHBOTO TMPOIECY AaKTyali3ylOTh MOIIYK HOBHUX MIAXOMIB 10 MpodeciitHoi
MIJrOTOBKH NeAaroriunux kajapis. OcoOauBoi Baru g npoodsiema HaOyBae y cdepi
MUCTEIBKOI OCBITH, JI¢ My3UUYHE MUCTEITBO BUKOHY€E HE JIUIIE KyJIbTYpOTBOpUY 1
ecteTuyHy QYyHKIII, a ¥ BUCTynae e(QEeKTUBHUM 3acO00M IMCHUXOEMOIIMHOT
HIATPUMKHU, PO3BUTKY OCOOMCTOCTI Ta 30€pexKEHHS ii 3110pOB's.

Tpaaumiiina cuctemMa MiATOTOBKU IeJarora-My3ukaHTa TpUBaIMM 4dac Oyna
30pi€HTOBaHAa MEPEBAKHO HA (OPMYBAHHS BUKOHABCHKHX, TUPUTECHTCHKO-XOPOBUX,
BOKAJIbHUX, 1HCTPYMEHTAJIbHUX 1 METOJAMYHUX KOMIIETeHTHOCTe. HaTtomicTh
cydyacHa ocBiTa moTpedye QaxiBid, 3AaTHOTO BUKOPUCTOBYBATH MY3WYHE
MUCTEITBO SIK PECypC PO3BUTKY €MOIINHOI CTIHKOCTI, MPOMITAKTUKHA CTPECOBUX
CTaHIB, MIITPUMKH TICUXOJOTIUHOrO OJIaronoiayyydsi Ta COIliadbHOl ajanTarlii JiTeu
1 MOJIO/II.

Oco0muBO aKkTyanpHOIO LSl ipobiema crtana micas 2022 poky, KoM 3Ha4Ha
YacTMHAa YKPaiHCBKUX TPOMAJSH TEPEeKUBAE HACHIAKA TPUBAJIOTO CTpEcy,
BUMYILIEHOTO TEpPECEeNIeHHs, BTpaTH 3BUYHOIO OCBITHHOI'O CEPEIOBHUINA Ta
MNOCTIHHOT TICMXOEMOLIWHOI Hampyru. Y IIMX yMOBaX MeAaror-My3uKaHT Mae
BOJIOJIITH HE JUIe NpodeciifHOI0 MaNCTEPHICTIO, a W CHeliaIbHUMH 3HAaHHSIMHU
1010 3aCTOCYBAHHSI MYy3UYHO-03/I0POBYMX TEXHOJIOT1H y MeAaroriyHii AisSIbHOCTI.

VYV 3B'SI3Ky 3 IMM BHHHMKA€ HEOOXIAHICTh NEPEOCMUCICHHS PE3YJbTaTiB
npodeciiiHoi miAroToBKM MaiOyTHIX OakanaBpiB crneuniaabHocTel A4 Cepenns
ocBita «MuctentBo. My3uyHe MuctenTBo» Ta B5 «My3uuHe MUCTEUTBO» uepes
dbopMyBaHHS HOBOI I1HTErpajbHOI XapaKTEPUCTUKA — MY3UYHO-0310POBYOI
KOMIICTEHTHOCTI.

Memorto cTatTi € TeOpeTUUHE OOIPYHTYBAHHS CYyTHOCTI MY3MYHO-03/I0pPOBYOI
KOMIETEHTHOCTI  SIK  IHTerpaJibHOI  CKJIaJ0BOI  mpodeciiHoi  MiArOTOBKHU
MaifOyTHBOT'O Tiefarora-My3MKaHTa, BU3HAYEHHS i1 CTPYKTypu, (yHKIIM Ta
neJaroriyHuX yMoB (pOpMyBaHHSI B 3aKJ1aJiaX BUIIOI OCBITH.
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MeToa070T14HOI0 OCHOBOIO JOCIIHKSHHS cTaJu MOJIOKEHHS
KOMITETEHTHICHOTO, CHCTEMHOIr0, AaKCIOJOTIYHOr0, CaHOT€HHO-O0COOUCTICHOTO,
OCOOHCTICHO OPIEHTOBAHOIO Ta MUKIMCIUIUIIHAPHOTO IIAX0AiB. BukopucTaHo
METOJIM aHaji3y # CHHTE3y HAyKOBOi JITEpaTypH, Y3aralbHEHHS CYYacHHX
JOCTDKEHb y Tally3l MHUCTEIBKOI MeNarorikd, My3HKOTepamii, MCHXOJIOTii Ta
MEJaroriku  370pPOB'S;  CTPYKTYpHO-(YHKIIOHATLHUN  aHaii3  mpodeciiHol
JUSUTBHOCTI Melarora-My3uKaHTa; Mearoriyne MoAeIIOBaHHS.

KomnerenTHicHu# miaxia nepeadadae, mo pe3yiabTaToM npodeciiiHol 0CBITH
€ HE JIMILE 3aCBOEHHS CHUCTEMH 3HaHb, a COpMOBaHA TOTOBHICTh MallOyTHHOTO
(axiBlg YCIIIIHO AISITH B pealibHUX MpodeciitHux cutyaiisx. Came ToMy CydyacHUM
neAaror-My3uKaHT Mae OyTH TOTOBMM TMPAIIOBATH HE TUTBKA HAJl PO3BUTKOM
MY3WYHUX 3/1I0HOCTEH YUHIB, a il CIPUATH (DOPMYBAHHIO IXHBOT'O [ICUXOEMOIIITHOTO
onmaromoiryyaus [3].

Ha nHamy nyMKy, MYy3H4HO-0310pOBYa KOMIIETEHTHICTh MaHOyTHBHOIO
neaarora-My3MKaHTa — 1€ IHTerpajibHe MpodeciiiHe yTBOPEHHS 0COOUCTOCTI, SIKE
XapaKTepu3ye TOTOBHICTh 1 3JaTHICTh 3aCTOCOBYBAaTM MY3MYHE MUCTENTBO,
MY3UYHO-TIEJarOri4Hl Ta MY3UYHO-TEPANeBTUYHI TEXHOJIOTIi JJii PO3BUTKY,
NpOPUIAKTUKA  TMCUXOEMOLIMHUX TMOPYII€Hb, MNIATPUMKUA  TICUXOJOTTYHOTO
OJilaronoay4ysi Ta 3MILIHEHHSI 3/J0POB'S YYaCHHUKIB OCBITHBOIO Tpoliecy [2].

Ha BigMiHy Big TpaauIiiHOI MY3UYHO-TIEAAroriyHOl KOMIIETEHTHOCTI,
MY3WYHO-03/10pDOBYa KOMIETEHTHICTh IHTErpy€ 3HAHHS 3 KUIBKOX Tally3ei:
MY3UYHOI  TIEAArorik¥;  ICHXOoJjorii;  ¢i3ioiorii;  310poB'I30epeKyBAIIBHOL
NeJaroriky; apT-Teparii, My3uKoTepamii; mnemaroriynoi iHHoBaTukH. Came
MDKIUCIUIUTIHAPHICT  POOUTH 11 HOBOIO TPO(DECiiiHOI XapaKTEpUCTHUKOIO
cydacHoro rezgarora [1].

[IporoHyeMO CTPYKTYpy, SKa CKIQHa€ThCsi 3 T'STH B3a€EMOIOB'SI3aHUX
KOMITOHEHTIB.

1. MinHicHo-MoTHBaNiiiHMii (BimOOpakae YCBIIOMJIEHHS 3HA4yLIOCTI
3JI0pOB'S JIOAMHM, MO3WTUBHE CTABJICHHS 10 MY3MYHO-03/10pPOBYOI [isSTIBHOCTI,
TOTOBHICTh BHKOPHUCTOBYBATH MHUCTEUTBO SIK TYMaHICTUYHHUNA pECypc pPO3BUTKY
0COOMCTOCTI.

2. KorniTuBHuii (0XOIUTIOE CUCTEMY 3HaHB MPO: MCUXO0(1310J0TIYHUHN BIUIUB
MY3UKH; MY3MKOTEpaIliio; BIKOBY IICHXOJIOTII0; HEHPOICHUXOJIOTII0 MY3UYHOIO
CIIpuiMaHHS; 3J0pOB'S30epeKyBajbHl  TEXHOJOTI(; METOAUKY TMPOBEICHHS
MY3UYHO-03/I0POBUHMX 3aHSATD).

3. IlpakTuuyHo-TexHojoriynmii  (mepenbadae cHOPMOBAHICTH YMiHb:
A00upaTi My3WYHHI MaTepiaj; OpPraHi30BYBaTH MY3MYHO-PYXOBY isUTbHICTB;
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3aCTOCOBYBAaTH BOKAJIOTEpAIil0; BUKOPUCTOBYBATH JIHMXAJIbHI BIPABU; IMPOBOJUTHU
MY3UYHY pejakcallito; 3I1MCHIOBAaTH MY3MYHY IMIIPOBI3aIlil0; CTBOPIOBATH
MTO3UTHBHE €MOIIiTHE CepeOBHIIIE).

4. KomynikaTuBHO-pedJieKCUBHUIT (Tependavyae pPO3BUTOK TEAaroTigHOl
eMnarii, eMOILIMHOTO 1HTEeNeKTy, HaBUYOK mpodeciiHol B3aemMoali Ta
caMoaHai3y).

5. TBoOp4YO-NpOEKTYBANbHMI  (XapakTepu3ye  3JaTHICTb  IEJarora
CTBOPIOBAaTH BJIACHI MY3MYHO-O3/I0pOBYl MpOTrpamMH, IHTETPyBaTH MHCTELbKI
TEXHOJIOT1i B OCBITHI# MpoIiec, po3poOIIsiTh aBTOPCHKI 3aHITTS).

EdextuBHe GpopMyBaHHS My3UYHO-03A0POBUOT KOMIIETEHTHOCTI MOYJIMBE 32
YMOBH peaizalii TAKHX 1nedazociyHux yMoeg: OHOBIICHHS 3MICTY OCBITHIX IIPOrpam;
IHTErpanii MYy3UKOTEPANeBTUYHUX TEXHOJOTIM y mpodeciiiHy MiAroTOBKY;
PaKTUKOOPIEHTOBAHOTO HaBYAHHS; MDKIUCIHUIUTIHAPHOT IHTerpanuii;
BUKOPUCTAaHHS 1HTEPAKTUBHUX TEXHOJIOT1H; pO3pOOJIEHHS aBTOPCHKUX MY3UYHO-
037I0POBUMX MPOEKTIB; 3aJy4EHHS CTYACHTIB J0 BOJIOHTEPCHKOI IISUIBHOCTI Ta
poOOTH 3 PI3HUMH KAaTETOPisSIMH HACEICHHS.

[IponionyeMo modens TpodeciiiHOI MiATOTOBKH MalOyTHROTO IIe/1arora-
MY3UKaHTa SIK B3aEMOJIII0 YHOTUPHOX B3a€MOIOB'A3aHUX OJIOKIB: TEOPETHYHHMI 010K
(My3HUYHa Mearorika, ncuxoJoris, Ppi310y0rist, My3UKOTeparlis); HPAKTHYHUHA 0JI0K
(BoKaJlOTeparisi, pUTMOTEpalis, My3H4YHa pejakcalis, IMOpOBI3alis, MYy3UYHO-
PYXOB1 BMpaBHW); MNeAaroriyHa mnpakTuka (ampoOallisi My3UYHO-03J0POBUYUX
TEXHOJIOT1H y 3akianax ocBiTH). [Ipodeciiinuii pe3yabTar — chopmMoBaHa My3udHO-
03710pOBYa KOMIIETEHTHICTh Te1arora-My31KaHTa.

OTxe, cydyacHa MHCTEIIbKa OCBITa MOTpeOye mepeopieHTarlii mpodeciitHol
NIArOTOBKM MaOyTHIX MEJaroriB-My3HKaHTIB 13 By3bKO BUKOHABCHKOI MOJIEJl Ha
MOJIeIb  IHTErpoBaHOi TMpodeciifHOI KOMMETEHTHOCTI, 3JaTHO1 3a0e3nedyuTH
XYJIOKHIH, OCOOMCTICHUH Ta 3/I0pOB'sI30€peKyBaJbHUN PO3BUTOK 3700yBadiB
OCBITH.

My3H4HO0-0310pOBYa KOMIIETEHTHICTh € TEPCHEKTUBHUM pPE3yJIbTaTOM
npodeciitHoi miaAroToBKM MaiOyTHIX OakamaBpiB creriansHocTelt A4 Cepenns
ocBiTa «Mucrteurso. My3uune muctenrBo» Ta B5 «My3uuHe MucTenTBo»,
OCKIJIBKH 1HTErpye MHCTEIBKI, rearoriymi, TICUXO0JIOTTYHI Ta
310pOB'SI30epeKyBaibHI 3HAHHS ¥ YMIHHS.

[i GopmyBaHHA cpUATUME HiArOTOBLI KOHKYPEHTOCHPOMOKHOTO (aXiBIL
HOBOI'O IOKOJIIHHSA, 3JaTHOTO BHMKOPUCTOBYBAaTM MY3MYHE MUCTEUTBO 5K
yHIBEpCAIbHUI pecypc PO3BUTKY, COLIaIbHOI afanTamii Ta MNCHUXOEMOLIWHOI
HIATPUMKHA OCOOUCTOCTI.
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[TepcrieKTUBHY MOJATIBIINX JOCTIKEHb BOAYaEMO y po3poOJIeHHI KPUTEPIiB,
MOKa3HUKIB 1 PIBHIB C(OPMOBAHOCTI MY3WYHO-037I0POBUOi KOMIIETEHTHOCTI, a
TaKOXX y CTBOPEHHI HaBYaJIbHO-METOJIUYHOTO 3a0e3MeUeHHs s 11 popMyBaHHS B
OCBITHIX IIpOrpamMax BHIIE3a3HAYECHUX CIEI[1aTbHOCTEH.
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OCCUPATIONAL STRESS IN SPORTS COACHES: THE
ROLE OF EMOTIONAL INTELLIGENCE, COPING
STRATEGIES, AND STRESS RESILIENCE

The professional activity of sports coaches has become increasingly
demanding due to the rapid development of competitive sports, growing
expectations for athletic performance, and the expanding psychological
responsibilities associated with coaching. In addition to technical and tactical
instruction, coaches are expected to manage athletes' emotional states, maintain
effective communication with parents, sports organizations, and support staff, make
timely decisions under pressure, and ensure consistent athletic performance. These
responsibilities expose coaches to a wide range of occupational stressors that may
negatively affect their psychological well-being, professional effectiveness, and
long-term career sustainability.

Occupational stress is generally defined as a psychological and physiological
response that occurs when job demands exceed an individual's perceived ability to
cope with them. Within the context of sports coaching, stress arises not only from
competitive outcomes but also from organizational pressures, workload,
interpersonal conflicts, administrative responsibilities, public expectations, and
uncertainty regarding athletes' performance and career development. Unlike many
other professions, coaches often perform multiple roles simultaneously, including
educator, mentor, leader, motivator, and counselor. Consequently, the cumulative
effect of these responsibilities increases their vulnerability to chronic occupational
stress and emotional exhaustion.

Unlike athletes, whose stress is primarily associated with personal
performance, sports coaches experience multidimensional occupational stress
arising from responsibility for athletes' performance, leadership responsibilities,
organizational demands, interpersonal relationships, and continuous decision-
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making. These unique characteristics distinguish coaching from many other
professions and highlight the importance of examining coaches' psychological
resources within the context of occupational stress.

Previous studies have identified numerous sources of occupational stress
among sports coaches. These include pressure to achieve competitive success,
responsibility for athletes' physical and psychological welfare, excessive workload,
limited recovery time, role ambiguity, financial uncertainty, conflicts with athletes
or parents, organizational constraints, and constant performance evaluation.
Prolonged exposure to these stressors may contribute to burnout, impaired decision-
making, decreased job satisfaction, reduced coaching effectiveness, and diminished
psychological health.

However, occupational stress does not inevitably lead to negative
psychological outcomes. Contemporary psychological research suggests that the
impact of stress largely depends on individual psychological resources that enable
professionals to adapt effectively to challenging situations. Among these resources,
stress resilience has received considerable attention as a key factor supporting
adaptive functioning in high-pressure environments. Stress resilience enables
coaches to maintain emotional stability, recover from setbacks, regulate negative
emotions, and continue effective professional performance despite continuous
occupational demands.

Recent studies further indicate that psychological characteristics such as
emotional intelligence and coping strategies may play an important role in
strengthening stress resilience. Emotional intelligence contributes to the
recognition, understanding, and regulation of emotions, thereby facilitating adaptive
responses to occupational stress. Likewise, coping strategies influence how
individuals cognitively and behaviorally manage stressful situations. Coaches who
predominantly employ problem-focused and adaptive coping strategies are
generally better equipped to manage occupational challenges than those relying on
avoidance-oriented coping.

Despite the growing body of literature on occupational stress in sport, limited
attention has been paid to the theoretical relationships among occupational stress,
stress resilience, emotional intelligence, and coping strategies specifically within the
professional activity of sports coaches. A comprehensive understanding of these
interrelated psychological constructs may provide a stronger conceptual foundation
for future empirical research and for the development of psychological interventions
aimed at enhancing coaches' professional well-being and effectiveness.

Therefore, the purpose of this theoretical paper is to analyze the major sources
of occupational stress experienced by sports coaches and to examine the theoretical
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relationships between occupational stress, stress resilience, emotional intelligence,
and coping strategies based on contemporary findings in sport and occupational
psychology.

Occupational stress in sports coaching arises from the interaction of multiple
organizational, interpersonal, and performance-related factors. Unlike many other
professions, coaching requires continuous psychological engagement before,
during, and after competitions. Coaches are responsible not only for athletes'
physical preparation but also for maintaining motivation, regulating emotions,
solving interpersonal conflicts, and making rapid decisions under conditions of
uncertainty. Consequently, the coaching profession is characterized by a high level
of psychological workload.

One of the primary sources of occupational stress is performance pressure.
Coaches are expected to achieve consistent competitive success regardless of
available resources, athletes' individual characteristics, or unexpected situational
factors such as injuries and refereeing decisions. The public evaluation of coaching
performance often depends exclusively on competition results, creating continuous
psychological pressure throughout the competitive season.

Another important stressor involves organizational and administrative
demands. Sports coaches frequently perform numerous responsibilities beyond
coaching itself, including training planning, performance evaluation,
communication with sport organizations, preparation of reports, participation in
meetings, and administrative documentation. These additional duties increase
workload and reduce opportunities for psychological recovery.

Interpersonal relationships also represent a significant source of occupational
stress. Coaches regularly interact with athletes, assistant coaches, medical
personnel, sport administrators, and, particularly in youth sports, parents.
Differences in expectations, communication difficulties, role conflicts, and
disagreements regarding training decisions may create persistent interpersonal
tension that negatively affects coaches' psychological well-being.

Furthermore, emotional demands constitute an essential characteristic of
coaching activity. Coaches are often required to regulate not only their own
emotional reactions but also those of their athletes. They must remain emotionally
stable following defeat, motivate athletes experiencing failure, manage conflicts
within the team, and maintain confidence during periods of uncertainty. This
continuous process of emotional regulation increases psychological fatigue and may
contribute to emotional exhaustion if adequate psychological resources are lacking.

Another factor contributing to occupational stress is job insecurity and career
uncertainty. In many competitive sport settings, coaching contracts depend heavily
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on competitive results, making employment relatively unstable. Concerns about
professional reputation, career progression, and future employment may further
intensify occupational stress.

Finally, the accumulation of these stressors over time may lead to negative
psychological outcomes, including chronic stress, burnout, emotional exhaustion,
reduced job satisfaction, impaired decision-making, and decreased coaching
effectiveness. However, contemporary psychological research emphasizes that the
impact of occupational stress is not determined solely by the intensity of stressors but
also by the psychological resources available to the individual. This perspective
highlights the importance of examining stress resilience and the personal
characteristics that may strengthen adaptive functioning under occupational pressure.

Occupational stress is considered an inevitable component of sports coaching
due to the complex psychological, organizational, and interpersonal demands
associated with the profession. However, research in sport and occupational
psychology suggests that the consequences of occupational stress vary considerably
depending on individual psychological resources. Among these, stress resilience is
regarded as one of the most important protective factors that enables coaches to
maintain psychological stability, recover from stressful experiences, and sustain
effective professional performance under pressure.

Recent studies indicate that emotional intelligence and coping strategies may
significantly influence the relationship between occupational stress and stress
resilience. Emotional intelligence facilitates the recognition, understanding, and
regulation of emotions, allowing coaches to respond more effectively to stressful
situations. Likewise, adaptive coping strategies, particularly problem-focused
coping and positive cognitive reframing, contribute to more constructive stress
management, whereas avoidance-oriented coping is generally associated with
poorer psychological adjustment and increased emotional exhaustion.
Consequently, emotional intelligence and adaptive coping strategies may strengthen
stress resilience and reduce the negative psychological effects of occupational stress.
Understanding these interrelationships provides a valuable theoretical basis for
future empirical research aimed at promoting coaches' psychological well-being and
professional effectiveness.

Conclusion

Occupational stress represents an unavoidable aspect of sports coaches'
professional activity due to the multifaceted demands of competitive sport.
Nevertheless, its impact on coaches' psychological well-being and professional
effectiveness depends not only on the intensity of stressors but also on the
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availability of personal psychological resources. Based on the reviewed literature,
stress resilience appears to be closely associated with emotional intelligence and
adaptive coping strategies, which may facilitate more effective responses to
occupational challenges. Therefore, strengthening these psychological resources
may represent a promising direction for improving coaches' stress resilience and
supporting sustainable professional performance. The proposed theoretical
perspective provides a foundation for future empirical studies examining these
relationships among sports coaches.
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COMPREHENSIVE REHABILITATION OF PATIENTS
WITH SUBSTANCE USE DISORDERS

The purpose of the study is a comparative analysis of the biological
characteristics and nature of drug addiction in individuals with varying outcomes of
addiction treatment.

Materials and methods of research. This study was conducted at Samarkand
State Medical University. Data reflecting the biological characteristics and nature of
drug addiction were studied from 2021-2024 for individuals who had undergone
inpatient treatment and outpatient monitoring for opioid group addiction at the
Samarkand Regional Branch of the Narcological Service of the Republican
Specialized Scientific and Practical Medical Center for Mental Health.

Results: A study involving 487 patients aged 2155 (mean age 38.4+9.2 years)
diagnosed with opioid dependence showed the following results regarding the
structure of the rehabilitation program.

Pharmacotherapeutic component: 65% of patients received opioid substitution
therapy (OST). Methadone was prescribed at doses of 40-120 mg/day (mean dose
78+18 mg/day) to 264 patients (54.2%), and buprenorphine at doses of 8—24 mg/day
(mean dose 14+3 mg/day) to 153 patients (31.4%). Extended-release naltrexone
(380 mg IM once a month) was used in 45 cases (9.2%). For 25 patients (5.1%), an
abstinence-based approach was implemented using supportive pharmacotherapy
(antidepressants, anxiolytics, medications for sleep disorders).

Dosage adequacy (achieving the target dose) was 72.8% after 4 weeks of
therapy and 88.4% by week 12. The pharmacotherapy adherence rate (regular visits
to receive medication) was 81.3% in the OST group and 64.2% in the naltrexone

group.
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Psychotherapeutic component: 318 patients (65.3%) received Cognitive
Behavioral Therapy (CBT) in the form of 60-minute sessions twice a week.
Motivational interviewing was conducted with 289 patients (59.3%) for an average
of 8+2 sessions. Group therapy (support groups, 12-step program) involved 224
patients (45.9%). Family therapy was included in the program for 156 patients
(32.0%).

The effectiveness of psychotherapeutic interventions was assessed based on the
reduction in attraction to psychoactive substances (OARSS - Obsessive Compulsive
Drug Use Scale). The average decrease in scores was 18.6+7.4 points (baseline
value 38.2+8.1; final value 19.6+6.8) over 12 weeks (p<0.001).

Social component: Professional rehabilitation included vocational guidance
and retraining for 201 patients (41.3%), and employment during the program for
134 patients (27.5%). 89 patients (18.3%) who were in a socially vulnerable
situation were provided with housing. Microcredit and social entrepreneurship
programs attracted 76 patients (15.6%).

CONCLUSIONS

1. Comprehensive rehabilitation, combining pharmacotherapy, psychotherapy,
and social support, is the most effective approach to treating drug-induced disorders,
with a stable remission rate of 69.7% after 12 months.

2. Opioid substitution therapy is a key component that ensures the reduction of
withdrawal syndrome, behavior normalization, and a reduction in addiction
recurrences.

3. Psychotherapeutic interventions, especially cognitive-behavioral therapy
and motivational interviewing, are critical for reducing pathological attraction and
forming motivational resources for recovery.
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DEVELOPMENT AND CLINICAL EVALUATION OF
PERSONALIZED CARIES PREVENTION PROTOCOLS
IN PRESCHOOL CHILDREN BASED ON DIGITAL RISK

SCREENING

Introduction Early childhood caries (ECC) remains one of the most
widespread chronic diseases affecting pediatric populations globally, posing a
significant public health challenge. Despite substantial advancements in modern
pediatric dentistry, the prevalence of ECC in preschool children ranges from 30%
to 85% in various developing countries, leading to premature tooth loss,
malocclusions, systematic somatic complications, and a drastically reduced quality
of life[1,5,7]. Traditional preventive strategies typically rely on generalized, non-
specific protocols, such as universal fluoride applications or standardized oral
hygiene instructions. However, clinical experience and epidemiological data
indicate that these one-size-fits-all approaches frequently fail in cohorts exhibiting
high cariogenic susceptibility or specific genetic predispositions[6,7].

Digitalization provides powerful tools to manage this complexity. Automated
risk-assessment programs allow clinicians to synthesize multiple risk vectors into a
single, quantifiable prognostic matrix. Once the exact risk tier of a pediatric patient
is mathematically determined, contemporary non-invasive and minimally invasive
technologies—such as nano-hydroxyapatite, casein phosphopeptide-amorphous
calcium phosphate (CPP-ACP), silver diamine fluoride (SDF), and high-
concentration fluoride varnishes—can be strategically deployed[2,3]. This study
addresses the urgent clinical need to structure, implement, and clinically validate
personalized caries prevention protocols guided by digital risk screening tools.

Material and Methods This prospective clinical and analytical study was
conducted within a specialized pediatric dental framework. The primary objective
was to formulate personalized caries prevention protocols based on digital risk
stratifications and evaluate their long-term clinical efficacy over a 12-month follow-
up period in preschool children.

A total of 150 children aged 3 to 5 years were enrolled in the study. The digital
screening and risk stratification were executed using a specialized automated caries
risk-assessment software program. This software integrated twenty distinct clinical
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and lifestyle parameters, including salivary flow rate, buffering capacity, oral
hygiene indices (such as the Green-Vermillion index), dietary sugar frequency,
prolonged nocturnal breastfeeding, maternal dental status, and socioeconomic
factors.

Based on the automated digital matrix computation, the participants were
dynamically stratified into three distinct risk tiers:

e Low-Risk Protocol: Standard bi-annual clinical monitoring, basic oral
hygiene optimization with age-appropriate fluoride toothpaste (1000 ppm F), and
dietary counseling.

e Moderate-Risk Protocol: Intensive professional oral hygiene training,
quarterly clinical applications of 5% sodium fluoride varnish, and a home-care
regimen incorporating biomimetic nano-hydroxyapatite pastes to enhance enamel
mineralization.

e High-Risk Protocol: Monthly or bi-monthly clinical interventions, localized
applications of casein phosphopeptide-amorphous calcium phosphate (CPP-ACP)
combined with fluoride (CPP-ACPF), targeted silver diamine fluoride (SDF)
therapy for active initial lesions, and strict home-care surveillance using specialized
remineralizing complexes alongside strict dietary modifications.

Clinical evaluations were carried out at baseline, 6 months, and 12 months. The
primary outcome measures included the increment of decayed, missing, and filled
teeth surfaces (DMFS index), the evolution of oral hygiene status, and the
remineralization dynamics of initial white-spot lesions evaluated via laser
fluorescence (DIAGNOdent) and visual-tactile criteria (ICDAS-II). Statistical
analysis was performed utilizing SPSS Version 26.0, employing paired t-tests and
chi-square tests, with the significance threshold established at p < 0.05.

Results and Discussion The initial automated digital screening successfully
categorized the 150 participants: 35 children (23.3%) were identified as Low Risk,
62 children (41.3%) as Moderate Risk, and 53 children (35.4%) as High Risk. This
baseline distribution confirms the high prevalence of cariogenic risk factors within
the evaluated preschool cohort, underscoring the necessity of targeted digital
screening.

At the 12-month clinical recall, the implementation of personalized protocols
demonstrated substantial therapeutic success across all risk groups. In the Low-Risk
cohort, dental health remained exceptionally stable, with a mean dmfs increment
close to zero (dmfs = 0.05 + 0.02), validating that basic preventive measures are
sufficient when risk factors are low.

In the Moderate-Risk cohort, the integration of biomimetic nano-
hydroxyapatite and quarterly fluoride varnishes significantly enhanced enamel
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resilience. The laser fluorescence values (DIAGNOdent scores) of active initial
white-spot lesions dropped from a baseline mean of 14.6 + 2.1 to a stable 6.2 + 1.4
at 12 months (p < 0.01), indicating successful structural remineralization and lesion
arrest.

The most pronounced clinical breakthrough was observed within the High-
Risk pediatric cohort. Historically, high-risk children subject to standard non-
personalized care exhibit rapid caries progression. However, under the personalized
protocol driven by CPP-ACPF and targeted SDF interventions, the caries increment
was remarkably controlled. The mean dmfs increment in the high-risk group was
restricted to 0.42 £ 0.15 over 12 months, which is significantly lower than historical
controls or literature-based averages for non-personalized care in high-risk pediatric
populations (p < 0.001).

Conclusion The integration of automated digital risk screening combined with
personalized prevention protocols represents a highly effective, biomimetic, and
clinically sound approach to managing early childhood caries. By moving beyond
traditional, non-specific preventive models, this strategy allows for the accurate
stratification of pediatric patients and the customized deployment of advanced
remineralizing technologies like nano-hydroxyapatite and CPP-ACPF. Over a 12-
month period, these personalized protocols proved highly capable of arresting initial
enamel demineralization, significantly reducing caries increments, and stabilizing
oral health outcomes in moderate- and high-risk preschool children. This digital and
personalized framework establishes a reliable foundation for modern pediatric
public health programs and should be widely integrated into routine pediatric dental
practice.
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Kyannnu I'anis bornaniBua
KaHIUJAaT MEJUYHUX HAYK, JOLEHT,
3aBigyBayka Kadeapu ricToJorii, IIUTOIoril Ta eMOpionorii
léano-Dpankiecokuii HayioHarbHUL MeOUYHULl YHigepcumem, Ykpaina

Hayxosuii kepiBauk: I'epamenko Cepriii bopucosuu
JOKTOp MEIUYHUX HayK, mpodecop,
npodecop kadeapu ricToJIorii, UTOJIOTIi Ta eMOpioorii
leano-Dpankiecokuii HayioHaNbHUL MeOUYHUL YHigepcumem, YKpaina

MNOPYUIEHHS JOBIOTPUBAJIOI MAM’ATI B LIIYPIB
3A YMOB NEPU®EPUYHOI TOJIHEMPOIIATII,
THIIIMOBAHOI TPUBAJIUM YBEJEHHAM
INAKJIITAKCEJIY TA HUCIIVIATUHHA

XimioTeparnisa € OAHUM 13 €(dEeKTHUBHUX CIOCOOIB JIIKYBaHHS 3JIOSIKICHHX
nyxauH [1]. Ilpu JocTaTHbO BHpaXeHIM KaHUEPONATHYHIA aKTHUBHOCTI,
3aCTOCYBaHHS XIMIOTEpANlEBTUYHUX MPENapaTiB € TPUBAIHUM, 10 3a0e3neuye eexT
KyMYJISIII1, HACTKOM YOTO € HI3Ka MOOIYHUX e(DEeKTI Ta YCKIIaIHEHb, SIKI CYyTTEBUM
YUHOM 3MIHIOIOTh TAKTUKY JIIKyBaHHS 3HAYHOI KUIBKOCTI OHKOJIOTTYHHX
XBOpHX [2-6].

HeBposoriuni yCcKJIaJHEHHSI BHACHIIOK HEHPOTOKCUYHOCTI, 1HIIIAOBaHOI
BBEJICHHSIM  XIMIOTEpANeBTUYHUX  TIPEMapaTiB, MPOSIBISIOTHCS — MEPEBAKHO
nepupepudHoi MOMIHEHPONaTIer; BIJOMO MPO PO3BUTOK MPOSIBIB LIEHTPAIBHOI
HeripoTokcuuHocTi (y 5% BumankiB) [7, 8]. Cepenm Bcix KIiHIYHHUX (OpM
IEHTPaJIbHOI HEMPOTOKCUYHOCTI BHOKPEMJIIOIOTH CYAMHHI TOPYIIEHHS 3
PO3BUTKOM 1HCYJBTY MO3KY Ta Mi€Jio- 1 eHiedanomnarii [§, 9].

Ham i”Tepec 10 (QyHIaMEHTAJbHUX MEXaHI3MIB HEHWPOTOKCHYHOCTI,
CIPUYMHEHOI  BBEJCHHSIM  XIMIOTEpAleBTUYHUX  MpernapaTiB, OOyMOBJCHI
NAaTOTEHETUYHUM TMIAXOJ0M JI0 1l 3amo0iraHHsd Ta NpOQPUIAKTUKH B pasi
YHEMOXJIMBIICHHSI Ta/a00 NPUIMHEHHS JIAHIIOTIB KAaCKaJHUX MaTOre€HETUYHHUX
naToMop(}oOIOXIMIYHUX  MEXaHI3MIB IUISXOM  aKTHBAIlli CAaHOTCHETUYHUX
MexaHi3MiB. BBaxaemo, 110 IpH bOMY OCTOPOHb CTAJIM 3’SICYBaHHS MEXaHI3MIB
LEHTPaIbHOI HEUPOTOKCUYHOCTI BHACIIOK 3aCTOCYBaHHS KypCiB XiMiOoTeparii, fKi,
3a3BUYaii, TPUBAIOTH JOBIHH Yac, M0 € «ieaJTbHIM) MaTOT€HETUYHIM BHECKOM Y
PO3BUTOK 3a3Ha4eHOI (POPMHU NATOJIOTII.

JloJaTKOBO 10 BU3HAYEHHS BHYTPILIHBOKJIITUHHUX 3pYLIEHb Yy HEHpOHax
nepudepuyHoi HEPBOBOT CUCTEMH, KIIITUHAX MO30UKY Ta rinmokammy [10, 11], 6ymo
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JIOBEJIEHO MOpYIIIEHHS (PYHKIIII M’sI31B Ta COMATO-CEHCOPHOI uyTiHBOCTI [12, 13],
3a YMOB KypCOBOT'O 3aCTOCYBaHHS MakIiTakcely Ta nucriatuu. Lle mo3Bommiio
OPUMYCTUTA  WMOBIPHICTh  LEHTPAJIbHUX MOPYUIEHbh HEPBOBOI  CHCTEMH,
MaHidecTallis SKUX BiJyI3epKaIOe aMHECTHYHI mopymeHHs [ 14].

Mera poGOTH —JIOCTIDKEHHS  JIOBrOYacHOi TMmaMm’sTi B JUHAMIII
HEHPOTOKCHUYHOCTI, 1HAYKOBAHOI pO3AUIBHMM Ta CYMICHUM  BBEICHHSIM
NaKJIITaKCeNly Ta [UCIUIATUHH. .

Marepiaju Ta MeTOIM.

Jociniau Oynu mpoBeieHl 32 YMOB XPOHIYHOTO €KCIIEPUMEHTY Ha Iypax JiHIl
Bicrap, K1 yTpuMyBanucs 3a yMOB BiBapito. Y TpuMaHHs, 00poOKa Ta MaHIITyJISIIIT
3 TBapUHAMU MPOBOJWIUCH BIAMOBIAHO 13 «3araJbHUMH CTHYHUMH TPHHIUIIAMHA
€KCIIEpMMEHTIB Ha TBapUHAX», yXBaJieHUMHU [11oCTM HalliOHaJIbHUM KOHTPECOM 3
61oetuku (Kuis, 2019).

[Tepudepuuny HEHPOTOKCHYHICTH BIATBOPIOBAIN PO3IILHUM Ta CYMICHHM
yBenenHsM nakiitakceny (I1K) ta mucmnatunu (LIT) [11]. BuokpemmtoBanu 4
nociigai rpynu no 30 mypiB B koxHid. 1 rpyna — yseaenss I[IK. 2 rpyma —
yBenenns LII1. 3 rpyna — cymicHe BBenenns [IK Tta L{I1. bByna Takox KOHTpoJbHA
rpyna 6e3 KoaHuX (apMaKOJIOTYHUX BILTUBIB.

3a mypaMu 3 IOYaTKy AOCIITY Ta BBEACHHS XIMIOTEpareBTUUHUX IpenapariB
crioctepiranu mpotsrom 120 116. Yepes 1, 7, 14, 28, 60, 90 1 120 116 micis BBeASHHS
XIMIOTEpaNEeBTUYHHUX MpenapaTiB JOCHIKYBaIM KOTHITUBHI (DYHKI[li TBapuH 3
JIOBrOTPUBAJIOID BHpPaKEHICTIO. JIJIS 1OTO 3aCTOCOBYBAJIM TECT YMOBHOTO
peduekcy aktuBHoro yHukHeHHs (YPAY) [15]. V mypiB uepe3 7 nid michus
dbopmyBaHHsT yMOBHOTO peduiekcy [14] mepeBipsuin HOTO HAsIBHICTh IUISIXOM
Ipe'siBJICHHS CIIOYaTKy YMOBHOTO, a TIOTIM 1 0€3yMOBHOTO curHaiiB. [Ipu mpomy
noAi0Hy KOMOIHAIIF0 CUTHAIIB MOBTOPIOBAIM JIOTH, TTOKU TBapWHA HE JIOCATAJIO
MOKa3HUKa 9 yHUKHEHb 13 10 moCIiIOBHUX BUKOPUCTaHb YMOBHOTO cTuMyity (YC).

OTtpuMani  JgaHi  OOYHMCIIOBAJIM  CTAaTUCTUYHO 13  3aCTOCYBAHHSM
napameTpuuHoro kputepito bondeponi. p<0.05 obupanmu Sk  KpuTepin
BIPOT1JTHOCTI.

OTpumaHi pe3yJbTaTH Ta iX 00rOBOpPEHHH.

[Ipu BU3HaYEHH1 32 MOAEIIBHUX YMOB HEHPOTOKCUYHOCTI JOBrOYACHOI ITaM’SIT1
B IIypiB TPOTATroM mepmux 28 16 mociixy yucio cyminieHb YC 1 6e3yMOBHOTO
ctumyny (bBC), HeoOximHux nisi BUHUKHEHHS YPAY depes 7 ni0 3 MOMEHTY
BUpoOseHHs YP B mypiB chopMoBaHuX 4 rpyIl, BUSBUIOCS CIIBCTaBHUM 1 0yJi0 B
cepeaHbpoOMy Mexax Bia 2 10 5 Baanux crnpoO (p>0.05; Puc. 1).
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Tlosnauenus: 3a giccro opounam — KiibKOCMI NOKA3HUKU CYMIUeHb YMOBHO20 CIUMYTLY |
be3ymMo8Ho20 cmumyia;
3a siccro aobcyuc (1, 7, 14, 28, 60, 90 i 120) — 006u npogedenus 00cnioy.
Hpumimku: * — p<0.05 — docmosipHi 8i0oMiHHOCMI 00CNIONCYBAHUX NOKAZHUKIG NOPIGHAHO 3
8IONOGIOHUMU 3HAYEHHAMU ) WYPi6 KOHMPOTLHOI epyniL;
# — p<0.05 — 0ocmosipni 8iomiHHOCMI OOCIONCYBAHUX NOKAZHUKIG NOPIBHAHO 3 BIONOGIOHUMU
SHAYEHHAMU Y WYPIB i3 PO30IIbHUM 68€0CHHAM NAKAIMAKCeNY ma YUCHIAMUHU.

Puc. 1. 3MiHn KiJILKOCTI CyMillleHb YMOBHOI'O CTUMY.JLY i 0€3yMOBHOT0
CTUMYJIy, HEOOXiTHMX /i1 BUHUKHeHHsI YPAY 4epe3 7 1i0 3 MOMeHTY iHOT0
BUPOOJICHHS B IMHAMILli EKCIIEPUMEHTAJIbHOI HEHPOTOKCUYHOCTI,
iHiiHOBAHOI PO3AILHUM TA CYMICHMM YBeJICHHAM LIYyPaM HUCIIATUHH TA
NMaKJiTaKceJxy

Ha 60-ii 1061 mociigy BeIWYWHA IOCHIIKYBAaHOTO IOKa3HHWKA B IIypiB 13
cymicauM yBenenHsM [1K ta II1 BusBuiiacst BABiUil O1IBIIO0, HIXK B KOHTPOJIBHHUX
cnioctepexxeHHsax (p<0.05). [1pu ripomy B rpymnax mrypiB i3 pO3AUTEHUM YBEICHHIM
ITK Ta IIIT mocaimkyBaHi BETUYMHHN 3ATHINATUCS CIIBCTABHUMH 3 KOHTPOJIBHHMH
(p>0.05).

Ha 90-i1 1061 nocminy cepeane uucio cymimenb YC 1 BC B mypiB, SKum
yBoaunu IIK Tta III, Oyno B Mexax Bim 4 10 5, MO CYTTEBO IEPEBUIIYBAIO
KOHTpOJbHUN ToKa3HHK (p<0.05). Benwunua mocmigpKyBaHOTO MOKa3HUKA B IIEH
yac y IIypiB 13 CYMICHUM YBEICHHSIM XIMIOTEPaNeBTUYHUX IMpenapariB
nopiBHioBana 8.2+0.7, mo, Oy ayun 3HAYHO O1IbINE, HI’K B KOHTPOJI, 1€l TOKa3HUK
Ha 67% Ta Ha 74%, BIAMOBIAHO, MEPEBUIIYBAB TaKl MOKa3HUKHU B Ipynax MIypiB i3
posnuibauM yBeaeHHsM [1K ta IIT (B ycix Bunagkax p<0.05).

AHaJIOT1YHY CIIPSIMOBAHICTh OTPUMAaHUX JaHUX MU peecTpyBaiu Ha 120-i 1001
JTOCTIY.
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Takum YMHOM, OTpHMaHl JaHl CBIiIYaTh NIPO PO3BUTOK KOTHITUBHUX
TUCPYHKIIM B IIypiB y JWHAMII XIMIOTEpaneBTUYHOI HEHPOTOKCUYHOCTI.
3’COBYBaJIMCS OCOOJIMBOCTI TPUBAJIOTO 30€PEKEHHSI EHIpaMu IaM sTi - WIAEThCS
PO JOBrOTpUBAIY mam’sTh. BigzHaunmo, mo copMoBaHi MHECTUYHI TOPYIICHHS
B IIYpiB 32 MOJIEJIbHIUX YMOB MalOTh 3ajeXHUM B Tepminy BBeaeHHs 11K Ta LT

3Bakaroun Ha TpuBanui Tepmid yBenenHs [IK Tta LI, weipodizionoriuni
0CcoOJMBOCTI TporieciB (opMyBaHHsI, 30epiraHHs Ta CBOEYACHOTO 3aCTOCYBaHHS
EHIpaMu Mam’ STl 3 IEPEeBAKHUM HEUMPOHAIBLHUM 3 TOYKH 30pYy Herpodizioorii Ta
O1JIKOBMM 3 TOYKH 30py O10XiMii CKJIaJIOBUMH O3HAYEHOI'O IMPOIECY, HACThCS MPO
porpecyrouy HEHPOTOKCHYHICTh, fAKka 13 mnepudepuunoi [16, 17] wnaOysae
LHEHTPaAJIbHOI (BHYTPIIIHBOMO3KOBO1) JIOKadi3alli Ta CHUCTEMHOI Ba)KJIMBOCTI.
BaxxnuBo po3yMmiTH NOpH LBOMY HEHWpPOPI310J0riyHl MEXaHI3MU KOTHITUBHHX
GyHKUIA, 10 peanmi3amii SKUX 3aly4yeHl CKJIaJHI OaraTOKackaJHl HEWpOHAaJbHI,
CUHAINTUYHI Ta HEHpOMEIIaTOpHI MEXaHI3MH, TOYHA Ta CBO€YACHA MOIYJISALIS
aKTUBHOCTI SIKUX MOTpeOye y4yacTl MiIKOPKOBUX Ta KOPTUKAJIBHUX YTBOpPEHbH [15,
18, 19].

JloBeIeHO MOPYIIEHHS MHECTUYHUX (PYHKI[IH B IMHAMIII HEHPOTOKCHUYHOCTI,
iHinioBanoi BBeaeHHsAM [IK ta LI, sika mposBisieTbCcsl MOPYLIEHHSIM HaBYaHHS,
dbopmyBaHHs Ta 30epiranHs eHrpamu nam’sti [ 14]. O3HaueHe BBaKaEMO BaXKIMBUM
3 TOYKM 30py Mporpecii maronoriyHux edexTiB (ado BHACHIIOK KyMyJsilii J103)
3aCTOCOBAaHUX XIMIOTEpaNeBTUYHUX TMpernapariB Ta HeHponaTtogi310J0riyHuX
mporieciB, SKi po3BuBarOThCa Oe3nocepenupo B I[HC i3 3amydeHHsM TiMOIYHOT
CUCTEMH.

BiporigHicts OTPUMAHUX TaHUX 1ITBEPIKYETHCS JTAaHUMHU
naToMop(OJIOTIYHUX JTOCHIIKEHb, AKI BUSBWIM 3MIHM BHYTPIIIHbOKIITUHHOT
opraHizaimii 3a 3pyLWIEHHS Ha YJIbTPAMIKPOCKOMIYHOMY PIBHAX B KIIITHHAX
nepudepuyHUX HEPBIB, MO30YKy Ta rimokamii [10, 11], mpuyomy ocTaHHi JBi
CTPYKTYPH MO3KY € BRXKJIMBUM 3 TOUKH 30pYy MTPOBEICHHS MOTYXHO1 adepeHTartii 10
MIKOPKOBUX Ta KOPKOBUX YTBOPEHb MO3KY Ta OJJHMMH 13 TIPOBIAHUX B peaizailii
YMOBHO-pe(IIeKTOPHOT AISUTHHOCTI Ta KOTHITHBHUX GyHKIIsIX [19, 20]. BaxnmuBum
BBO)XAEMO PO3YMIHHS MEXaHI3MIB PO3BUTKY aJIbTEPATHBHUX 3MIH B HEPBOBIH
CUCTEMi, OCKIJIbKM BIEBHEHI, M0 3a JOCIIPKYBaHUX YMOB TOPYLICHHSIM
MIKpOTYOYJISIPHOI apXITEKTOHIKM aKCOHIB, a TAKOX Jie MI€iHI3alli€l0 HEUPOHIB Ta
nereHepartiero ix Tui [21] cripaBa He 001 IeThCS.

OTxe, BBaXaeMo, 110 BUSBIEHI PO3JIaJld JOBrOTPUBAJIOL MaM’ATi, pa3oM 13
JIOBEICHUM paHillie OPYIICHHSIMH MPOIIECIB HABYAHHS Ta KOPOTKOYACHOT TaM’ STl
CBIYaTh PO PO3BUTOK MATOJOTIYHOT TU3PETYIIALI] B IEHTPpaJIbHIN 1 nepudepudHiii
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BIIJIUVIaX HEPBOBOI CHUCTEMM IIpH TNaKIITaKceNl- Ta IUCIJIaTHHA-1HIyKOBaHIN
HEHPOTOKCUYHOCTI. Po3yMiHHS JaHOTO (yHIAMEHTAIBHOTO ACIEKTY IMaTOreHe3y
HEHTPAIbHOI HEUPOTOKCUYHOCTI BBAXAEMO BAXKIUBUMH 3 TOYKH 30Dy
MEPCIEKTUBHOI PpO3po0KH  (hapMakoJoriyHOI KOpekilii Ta/abo mpodiTaKTUKH
HEHPOTOKCUYHOCTI, 1HIIIHOBAHOT BBEICHHSAM XIMIOTEpANeBTUUHUX MPEMapaTiB.

BrieBHeHi, 110 peTenbHE MOCHIKEHHS MaTo(i310M0TIUHUX MEXaHi3MiB
HEUPOTOKCUYHOCTI, 1HIIIHOBAaHOI BBEJACHHSIM XIMIOTEpaNeBTUYHHUX IIperaparis, 3
000B’SI3KOBUM MaTOMOP(HOJIOTIYHUM MiATBEPIKEHHSIM € 0a3MCOM, SIKUM JI03BOJIUTH
OOTPYHTYBATH 3a €KCIIEPUMEHTAIBLHUX YMOB €(DeKTUBHICTh HOBOi MATOT€HETUYHOL
cxeMu (papMaKOKOpeKIlli HEeMPOTOKCHYHOCTI, SIKa JOCIIKYEThCS.

BucHoBKkHu. Y 1IypiB y JIHMHaMIll XIMIOTE€pPANeBTUYHOI HEUPOTOKCHUYHOCTI,
CIIPUYMHEHOI PO3IITFHUM Ta CYMICHUM YBEJACHHSIM MHUCIUIATUHU Ta TaKIIiTaKCely,
(bOopMYyIOTBCS 3aJIeXkH1 B1Jl Yacy Ta KyMYJATUBHOTO €(EKTy BHpPaXK€H1 KOTHITUBHI
po3naau.

B nunamiii HeMpOTOKCUYHOCTI 32 YMOB TECTY YMOBHOTO pe(JIeKCY aKTUBHOTO
YHUKHEHHS JIOBEJICHO MOTIPIICHHS JTOBIOTPUBAJIOL TaM’STi.

AMHeCTHYHI €(pEeKTH PO3BUBAIHUCS paHIIIE 3a YMOB CYMICHOTO YBEICHHS
nakJiTakceny Ta uuciiatuiu (28 ta 60 1obu nociminy), HIXK 1 BIAOYBaJIOCS TpH
PO3IUIBHOMY BBEJIEHHI 1IUX JIBOX mpenapatiB (60 Ta 90 nodn).

[TaTod1310J0T14UHI MEXaHI3MU 3apEECTPOBAHOTO KOTHITUBHOTO JeQILUTY
BKJIIOYAIOTh J10 ce0e maroMOopQoJIOTiYHI pPO3Jagd B KIITHHAX MO30YKY Ta
TIMOKaMITy, a TAKOXK MOPYIIEHHS O1IKOBOTO MeTabOoIi3MY.

MHuecTu4H1 TOBrOTpYBalll MOPYIIECHHS CBITYaTh PO PO3BUTOK MATOJIOTTYHOI
JU3pEryJysiii B IEHTpaidbHIA 1 mepudepudHiil BiIijax HEPBOBOI CHUCTEMHU IPHU
MakKJIiTaKcels- Ta MUCIUIaTUHA-THAYKOBaH1M HEHPOTOKCUYHOCTI.
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THE HISTORY OF THE RESEARCH INSTITUTE OF
MEDICAL PARASITOLOGY IN UZBEKISTAN

At the beginning of the twentieth century, the population living in the Bukhara
oasis, along the Amu Darya, and in the humid areas of the Fergana Valley was
regularly affected by widespread diseases such as malaria, dracunculiasis (Guinea
worm disease), and cutaneous and visceral leishmaniasis. Medical practice was
largely limited to the individual treatment of patients, while there was no systematic
scientific approach to addressing the underlying causes of these diseases, including
their sources of transmission, vectors, and natural foci. It was precisely this
historical necessity that laid the foundation for the emergence of medical
parasitology as an independent field of scientific research in Central Asia.

The official history of the institute dates back to December 1923. At that time,
the Presidium of the Council of People's Commissars of the Bukhara People's Soviet
Republic adopted a special decree establishing an independent scientific institution
dedicated to the comprehensive scientific study of parasitic diseases in the region
and the development of measures to combat them — the Institute of Tropical
Medicine [1]. The founder and first director of the institute was Leonid
Mikhailovich Isaev (1886-1964), a prominent specialist in tropical medicine,
physician, and scholar of his time [4]. He graduated from the St. Petersburg Military
Medical Academy and served as a military physician from 1906 to 1917. Later,
from 1919 to 1921, he worked at the People's Commissariat of Health of the
RSFSR [5].

Isaev arrived in Bukhara in late August 1922, following urgent telegrams from
Soviet officials reporting the widespread prevalence of malaria among the local
population. Based on the research he conducted, he found that between 88% and
100% of the population of the Bukhara region had been affected by malaria [5]. In
April 1923, Isaev was appointed head of the Bukhara Scientific Expedition, and in
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December of the same year, on his initiative, the Institute of Tropical Medicine was
officially established [5].

From the very beginning, the institute did not confine its activities to purely
academic research. Instead, it established close cooperation with the practical
healthcare system, particularly medical and sanitary services. This approach
subsequently became one of the institute’s defining characteristics: scientific
findings were not limited to laboratories but were rapidly transferred into practical
measures implemented in rural areas, villages, and communities.

Isaev’s approach to combating malaria was distinctive for its comprehensive
nature. Rather than relying exclusively on quinine-based treatment, he organized
local communities on a large scale to participate in the drainage of swamps and other
mosquito-breeding areas. As a result, by the autumn of 1923, malaria had virtually
disappeared from the city of Bukhara. In recognition of these achievements, on 29
July 1923, the All-Bukhara Central Executive Committee awarded Isaev the Order
of the Red Star, 2nd Class [5].

In 1931, the institute was relocated from Bukhara to Samarkand and acquired
the status of a republican-level scientific institution. Isaev devoted more than four
decades of his life to leading the institute. His contemporaries remembered him for
his modest lifestyle and deep devotion to books; he reportedly lived in a small room
filled with books and had little interest in material comforts [6].

In 1967, the institute was officially named after L. M. Isaev [7]. During this
period, the institution continued its research into a wide range of parasitic and
infectious diseases. Specialized departments were established to conduct research
in such areas as helminthology, medical entomology, and human protozoan
diseases.

Researchers who have studied the history of the Samarkand school of medical
parasitology emphasize that Isaev’s activities in Samarkand laid the scientific and
methodological foundations for the development of parasitology in the region [12].
Subsequent research conducted within this scientific tradition played a significant
role in shaping the historical development of the Samarkand school of parasitology
[11].

During the first decades of the institute’s existence, a comprehensive system of
measures was implemented that significantly transformed the epidemiological
situation concerning parasitic and infectious diseases in the republic. On the basis
of methodologies developed by the institute’s researchers, large-scale government
programs were carried out to improve public health and reduce the prevalence of
protozoan diseases and helminth infections.
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Over the course of its development, the institute became a major center of the
Uzbek school of medical parasitology. It trained 7 Doctors of Medical Sciences and
71 Candidates of Medical Sciences, while 37 scientific collections and 79
methodological documents were published. Institute researchers produced nearly
2,000 scientific articles, more than 40 of which were published in prestigious
international journals.

The scientific and practical activities of the institute’s researchers were also
highly recognized by the state. Their achievements resulted in one discovery
diploma, eight inventor’s certificates for inventions, and 25 certificates for
rationalization proposals.

The institute has consistently attached great importance to improving the
professional qualifications of healthcare workers. During a single decade, 110
parasitologist physicians and 50 entomologists received specialized training at the
institute. In addition, more than 150 seminars were organized in different regions,
bringing together over 7,000 healthcare professionals. These activities provided an
effective mechanism for transferring the institute’s scientific knowledge and
practical experience directly to practicing physicians.

The institute has established itself not only as a prominent national research
center but also as a recognized institution at the international level. On three
occasions, its facilities hosted World Health Organization (WHO) seminars devoted
to medical parasitology, as well as a meeting of the Council of Directors of European
schools and institutes specializing in tropical medicine and hygiene. The institute
was also incorporated into the WHO network of collaborating centers for combating
leishmaniasis.

The institute’s international scientific cooperation expanded through the
exchange of experience in the prevention and control of parasitic diseases.
Prominent scientists and specialists from the United Kingdom, Germany, France,
the United States, the Netherlands, Vietnam, Ethiopia, and other countries visited
the institute to study its experience in combating parasitic diseases [3]. In turn,
young parasitologists and entomologists from Afghanistan, Cuba, and other
countries who received WHO fellowships underwent specialized training in
leishmaniasis research and control at the institute. Institute researchers have also
consistently participated in international congresses, conferences, symposia, and
scientific meetings, contributing to the institution’s sustained integration into the
global scientific community.

After Uzbekistan gained independence, the institute faced a new set of tasks
and opportunities. The transition to a market-oriented economy, reforms in the
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healthcare system, and the expansion of international cooperation also influenced
the institute’s activities. While preserving the substantial scientific heritage
accumulated during the Soviet period, the institute began introducing modern
laboratory techniques, molecular diagnostic methods, and research methodologies
consistent with international standards.

On 1 April 2022, institutional reforms were carried out pursuant to Resolution
No. PP-188 of the President of the Republic of Uzbekistan. As part of these reforms,
the activities of the institute’s branch and clinic were incorporated into the Research
Institute of Microbiology, Virology, Infectious and Parasitic Diseases under
Samarkand State Medical University [13]. The institute currently operates through
four departments specializing in medical helminthology, medical entomology,
human protozoan diseases, and molecular biological diagnostics, while its clinical
facilities provide treatment services with a capacity of 95 beds.

On 2-3 June 2023, the institute widely commemorated its 100th anniversary.
An international conference held in Tashkent and Samarkand brought together
parasitologists from Russia, Belarus, South Korea, Poland, Kazakhstan, and
Tajikistan [14]. At present, approximately 20 researchers, including Doctors of
Medical Sciences and Candidates of Medical Sciences, work at the institute. In
recent years, five journals indexed in Web of Science and Scopus have been
published, more than 40 articles have appeared in publications included in the list
of journals recognized by the Higher Attestation Commission, and patents have been
obtained for software and an invention [7].

The institute’s century-long history demonstrates that a close integration of
scientific research with practical healthcare, combined with the effective synthesis
of national and international experience, provides one of the most reliable
approaches to addressing complex medical challenges. Today, the institute
continues to uphold this tradition and remains committed to protecting public health
and contributing to the development of medical parasitology for future generations.
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10. Respublika epidemiologiya, mikrobiologiya va yugumli, parazitar kasalliklar ilmiy-amaliy tibbiyot markazi tarixi.
Manba: uzinfectology.uz/o-centre

11. Istoricheskiye danniye o samarkandskoy meditsinskoy parazitologii // Problemi biologii i meditsini. Manba:
pbim.uz/ru/article/1312

12.Vklad L.M. Isayeva v stanovlenii meditsinskoy parazitologii v Samarkande // Problemi biologii i meditsini.
Manba: pbim.uz/article/1260

13. O“zbekiston Respublikasi Prezidentining 2022 yil 1 apreldagi PQ-188-son qgarori.
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SECTION 16.
ARCHITECTURE AND CONSTRUCTION

Kymboeii Cepriii bopucoBuu
acripaHT CHEIIaTbHOCTI «APXITEKTypa Ta MiCTOOYTyBaHHS
3axnao suwoi oceimu « Yuisepcumem Kopons [{anunay, Ykpaina

B3AEMO/IISA CYB’EKTIB PEI'YJIATOPHOI
IHHOJITUKHA Y COEPI APXITEKTYPHU TA
MICTOBYAYBAHHA

CydacHa peryisTopHa MOJITHKAa Y cepl apXiTeKTypu Ta MiCTOOyayBaHHS
XapaKTepU3y€eThCsl 0AraTOpiBHEBICTIO Ta 3aTyYCHHSIM IIUPOKOTO Koja CyO’€KTiB,
AKI MalTh pIi3HI TOBHOBAXEHHS, pecypcu Ta cdepu BiANOBIIAIBHOCTI.
E(deKkTuBHICTD pEryJsaTOPHOrO BIUIMBY 3aJIEKUTh HE JIMIIE BiJ HOPMATHUBHO-
IpaBoOBOro 3a0e3leueHHs, a W B Yy3rOJPKCHOCTI i JIep)KaBHUX OPraHiB,
MICLIEBOTO CaMOBpSyBaHHS, TPOMAJCBhKUX 1 mpodeciiHuX opraHizauii Ta
IpPUBATHOTO CeKTOpY. OCcOoONMBOI aKTyaJIbHOCTI 11€ MUTAHHS HaO0yBa€ B yMOBax
TpaHchopmailii CUCTEMU MICTOOYAIBHOTO  YOPABIIHHS, TOCHJICHHS  POJIl
TEPUTOPIATLHUX TPOMaJ Ta HEOOXIAHOCTI 3a0e3MeyYeHHsI MPO30pPOCTI MPUIUHATTS
pIIICHB.

MeTroro  JOCHIKEHHS €  CHCTeMaTHu3alis  OCHOBHHX  CyO’€KTiB
PEryJISTOPHOI MOJITUKUA Y cdepl apXiTeKTypu Ta MICTOOyAyBaHHS, BU3HAYCHHS
iXHIX KJIFOYOBHMX (PYHKIII/ Ta BUSIBJICHHS OCOOJIUBOCTEMN B3a€MO/IT HAa PI3HUX PIBHSIX
ynpaBiiHHsA. i JOCATHEHHS ~ TOCTaBJI€HOI  METH  IPOaHalIi30BaHO
(GyHKIIOHATBHY POJIb JIEPKaBHUX OpPraHiB, OpraHiB MICHEBOIO CaMOBPSITyBaHHS,
rpOMajChKuX 1 mnpodeciiHUX  oOpraHizamiii Ta  TOPUBATHOTO  CEKTOPY,
a TaKoXX BHU3HAYEHO OCHOBHI MpoOJieMH, 110 BUHUKAIOTh Yy MpPOLECl iXHBOI
B3a€MOJIII.

3 ornsy Ha XapakTep MOBHOBAKEHb 1 PIBEHb YYacTl y PETYISTOPHOMY
MpoIIeci JOIITLHO BHOKPEMUTH YOTHPU OCHOBHI TPymu CyO’ €KTIB: JepikKaBHI
OpraHu, OpraHd MICIIEBOTO CaMOBPSAYBaHHs, TPOMAJChKI Ta mpodeciitHi
oprasizailii, a TakoX NpUBaTHUN cekTop. Takuil MiAXi Ja€ 3MOTy pO3risAaTH
PETYIATOPHY MOJITHKY K 0araTOpiBHEBY CHCTEMY B3a€MO/I1i Cy0’€KTIB 13 pI3HUMU
1HTepecaMM Ta MEXaHi3MaMH BILIUBY.
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Tabnuys 1
OcCHOBHI Cy0’€KTH peryJasiTOpHOI MOJITHKH y cepi apXiTeKTypH Ta
MicTOOYIYBAHHS
I'pyna cy6’exriB IMpencraBHUKH OcHoBHI QpyHKIIiT
JepxxaBHi opranu BepxoBna Paga Ykpainu, ®opmMyBaHHS  HOPMATHBHO-
Kabiner MinictpiB Ykpainu, | npaBoBoi 0a3u; BH3HAYCHHS
LEHTpaJIbHI OPTaHu Jep’KaBHOI HOJIITUKH;
BUKOHABYOi BJIaIx Jiep>KaBHUIN Harjsj 1
KOHTPOJIb; 3a0e3neueHHs
3aKOHHOCTI
MicneBe caMoBpsITyBaHHS Micuesi paau, BukoHaBui | [InanyBaHHs PO3BHTKY
OpraHu, CTPYKTYpHI TEPUTOPIH; peanizaris
HiAPO3/1TIH 3 MUTaHb MicToOyaiBHOT MOJIITHKH;
apXITeKTypH Ta HaJaHHS ~ aaMiHICTPaTUBHUX
MicTOOynyBaHHS HOCTYT; KOOPIMHALIIS
YYaCHUKIB
I'pomanceki Ta npodeciiini OCBB, rpomazchki I'pomancekuii KOHTPOJIb;
opranizauii opranizaii, mpodeciitui y4acTb y KOHCYJIbTALIAX 1
acotiaiii, apxXiTeKTypHi Ta | CIIyXaHHSX; eKCIIepTHa
EKCIIepTHI 00’ € THAaHHS OIIIHKA; MpeACTaBICHHS
CYCHUIBHUX 1 MpodeciiHuX
1HTEpECIB
IIpuBaTHHMIi ceKTOp JleBenonepu, OyniBesbHi Peanizanis Ta ¢iHaHCyBaHHS
KOMIaHii, apXiTeKTypHi IPOEKTIB; JOTPUMAHHS
010po, IHBECTOPH, (PIHAHCOBI | PErYISITOPHUX BHMOT;
YCTaHOBH 1HBECTHIIIITHA TUSITBHICTD;
ydyacTb Y  HapTHEPCHKUX
HPOEKTAX

LDicepeno: pospobaeno agmopom.

HaBenmena y Tabmumi 1 cucremarmsaiiis 3acBiguye (DyHKI[IOHAIBHY
B32€MOJIONIOBHIOBAHICTh OCHOBHUX CYO’€KTIB PEryJsiTOPHOI MOJITUKH. JlepkaBHi
opranu (HOpMYyIOTh HOPMATHUBHI Ta IHCTUTYIIMHI 3acaJy PEryJlOBaHHS, OpPTraHH
MICIICBOTO  CaMOBpsIIyBaHHsI 3a0e3MeuyloTh iX MPakTHUYHY peatizaiio 3
ypaxyBaHHSAM cCreuu]iku TEepUTOpid, TpoMmaachki Ta mpodeciiiHi opraHizarlii
3MIMCHIOIOTh KOHTPOJb, €KCIEPTHY MIATPUMKY W TPEACTABISIOTh 1HTEPECH
BIJIMOBITHUX TPYI, TOJI SK TPUBATHUWA CEKTOp 3abe3nedye Oe3mocepeIHIo
peaitizailiro MICTOOY/IIBHUX Ta 1HBECTULIIHHUX MTPOEKTIB.

Oco0OnMBe 3HAYEHHS Ma€ B3aEMO/IIS JCPKAaBHOTO Ta MICIIEBOTO pIBHIB
yrnpasiiHHs. K110 Aep)kaBa BU3HAYAE 3aralibHi ITpaBUJIa Ta CTpaTeriyHl OPIEHTUPH,
TO OpPraHyd MICLIEBOTO CaMOBPSyBaHHS KOHKPETU3YIOTh iX BIJMOBIAHO 70 MOTPeO
TepuTopiabHUX rpomMaj. BogHouac epeKTUBHICT TAKOTO PO3MOLTY 3aJIEKHUTh BiJl
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YITKOCTI PO3MEKYBaHHSI IMOBHOBaXEHb, JIOCTATHOCTI PECYpPCIB Ta HAJIEKHOTO
1H(popMariitHOro 0OMiHY MIXK PI3HUMH PIBHIMH yIPaBIiHHS.

BaxxnnBoro CKIIaIoBOIO PETYISITOPHOTO MPOIECY € y4acTh IPOMAJICHKOCTI Ta
npodeciitnoro cepenopuiia. ['pomanceki opranizaiii, OCbb, mpodeciiini acomiartii
Ta 1HIN 00 €JHAHHSI MOXYTh 3/IACHIOBATH MOHITOPUHT pIlIEHb OpraHiB BJaJH,
OpaTu y4yacTh y TPOMAJICHKUX CIyXaHHSX, MOJaBaTH MPOIMO3UII] Ta 3ayBaKCHHS,
3M1MCHIOBATH €KCIIEPTHY OIIIHKY MPOEKTIB 1 MPECTABIISTH 1HTEPECH MEIIKAHIIIB Ta
npodeciiiHoi crnuibHOTH. Taka y4dacTh CHpUsie TIJBUIICHHIO IPO30POCTI
PETYJIATOPHOI NOJIITUKY Ta 3a0e31edye 3BOPOTHUH 3B 30K MK OpraHamH BiIaau |
CYCH1JIbCTBOM.

[IpuBaTHUl CEKTOp, CBOEIO YEPTOI0, € OE3MOCEPEIHIM YYACHUKOM peai3ailii
MICTOOYAIBHOI MOJITUKH, OCKUIBKA CaMe JIEBEJIONEpPH, 1HBECTOPU, OyMIBEIbHI Ta
MPOEKTHI OpraHizaili 3a0e3nedyyroTh MaTepiajibHe BTIJICHHS 3HAYHOI YaCTHUHU
MicTOOYIIBHUX pillleHb. IXHA y4acTh mepenbayae He JIMIIE JOTPUMAHHS
BCTAHOBJICHUX HOPMATHUBHUX BUMOT, a i MOKJIUBICTD 1HIIIIOBATH BJOCKOHAJICHHS
PETYJIATOPHUX IpOIeyp Ta OpaTH y4acTh y MapTHEPCHKUX MPOEKTAX.

BoaHouyac B3aemofisi 3a3Ha4yeHMX CYO’€KTIB CYHPOBOJKYETHCS HHU3KOIO
npobsem. Cepea OCHOBHUX MOXHA BUOKPEMUTH KOH(MIIKTH MK CyCHUIBHUMU Ta
NPUBAaTHUMU  IHTEpECaMH, HEPIBHOMIPHICTb PECYpPCHOrO ¥ KaJIpoOBOro
3a0€e3ne4eHHs, HEJOCTAaTHIO KOOPJMHALIID MDK PI3HUMHU pPIBHSMHU YIpPaBIiHHS,
nyOtoBaHHS OKpeMUX (PYHKIIM, a TakoXX KOPYMIiHI pu3uku. Taki mpoOiemu
MOXXYTh 3HIDKYBaTU €(EKTUBHICTh PEryJsTOPHOI TOJITUKH Ta CTBOPIOBATH
MEPEIIKOIU /I 30aJIaHCOBAHOTO PO3BUTKY TEPUTOPIi.

Oco6muBoi yBaru moTpedye mnpobieMa KOHGIIKTY IHTEPECIB, IO MOXKE
BUHUKATH, 30KpeMa, MIX TEPUTOPIAIbHOI0 TPOMAI0K Ta 3a0yTOBHUKOM IIIO/I0
MacmTabiB 1 Xapakrepy 3a0yJ0BM a00 MIXK OpraHaMu Pi3HUX PIBHIB BIAJH 1100
PO3MO/ILTY TOBHOBAXKEHB. 3a TAKUX YMOB Ba)KJIMBOTO 3HAUEHHS HA0yBalOTh MTPO30p1
OpoleAyprH TPUUHATTS pIllIeHb, T'POMAJChKE OOTOBOPEHHS Ta MEXaHI3MHU
MPaBOBOTO 3aXHCTy. Y pa3l HEMOKIWBOCTI BPETYJIOBAHHS CHIPHUX MUTaHb Ha
aAMIHICTPATUBHOMY PIiBHI OCTaTOYHUM MEXAHI3MOM iX BHUPIIICHHS BHUCTYTMAE
cynoBui 3axucr [1].

OT1xe, epexkTUBHA MOJIEITb PETYJIATOPHOI MOMITHKY TIependavdae He 1307b0BaHE
(YHKIIOHYBAaHHS OKPEMHX CYO’€KTIB, a iXHIO CKOOPJMHOBAHY B3a€EMO/IIIO.
JepxaBa 3a0e3neuye HOPMATHUBHI pAMKU Ta 3aKOHHICTh, TEPUTOPIaIbHI TpoOMaIn
peainizyroTh MICTOOYAIBHY MOJIITUKY Ha MICIIEBOMY PiBH1, TPOMaChKICTh 3/11MCHIOE
KOHTpPOJIb 1 3a0e3ledye 3BOPOTHUN 3B’SI30K, a MPHUBATHUHA CEKTOp 3abe3rnedye
1HBECTHUIIIITHUI Ta opraHi3aliiHuil pecypc A peasizaiii MPO€eKTIB. ¥Y3TroIKEHICTh
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UX CKJIQJIOBUX € HEOOXIIHOIO YyMOBOIO €(GEeKTHUBHOTO pEryJjloBaHHS Ta
30aJIaHCOBAHOTO PO3BUTKY TEPUTOPIit [2].

[IpoBenenuii aHami3 MATBEPKYE, IO PETYIATOpPHA NOMITHKA Yy cdepi
apXITEKTYpH Ta MICTOOYIyBaHHS € PE3yIbTATOM B3aEMO/IIT JEp>KaBHUX 1HCTUTYIIIH,
MICIIEBOTO CAMOBPSAYBaHHS, TPOMAJISHCHKOTO CYCHUJICTBA Ta MPUBATHOTO
oi3Hecy. Kokna rpynma cy0’ekTiB BHUKOHYE CHEHU(IUHY (PYHKIIIO, OFHAK
Pe3yJbTaTUBHICTh MOJITUKHU 3aJIEKUTh B1JI 3IaTHOCTI IIUX CYO’€KTIB Y3rOKyBaTH
1HTepecH, KOOpAMHYBaTH Mii Ta 3a0e3medyBaTd OajaHC MK NyOJIYHUMH W
pUBaTHUMU MOTpedamu [3].

[lincymoByrouM, peryjasiTOpHy TOJNITUKY Yy cdepl apXiTeKTypu Ta
MICTOOYyBaHHSI JOLIJIBHO PO3IJIAJATH SIK OaraTOpiBHEBY CHUCTEMY B3a€MOJIIi, y
AKIA €e(QEeKTUBHICTh BH3HAYAETHCS HE JUIIE OOCSITOM IOBHOBAKEHb OKPEMHX
cy0’€eKkTiB, a W SKICTIO iXHbOi KoopauHauii. [lepcrieKTUBHMMHU HampsiMaMu ii
BJIOCKOHAJICHHSI € YITKE PO3MEKyBaHHS IMOBHOBAKEHb, ITIJIBUILECHHS MPO30POCTI
PETYIATOPHUX MPOLEAYP, IOCUIEHHS TPOMAJICBKOI y4acTl, pO3BUTOK MpodeciitHOl
eKCrepTu3u Ta popMyBaHHS €PEKTUBHIUX MEXAHI3MIB MAPTHEPCTBA MIXK ITyOJIYHUM
1 IPUBATHUM CEKTOpaMH.
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Muxaiinenko Anapiii bopucosunu
3aCTYITHHK 3aBijyBada BiIIITy OymiBeIbHUX,
3eMeIbHUX JOCIIIKEeHb Ta OI[IHOYHOT isTbHOCTI
Xapxiscokuil Hayko8o-0ocnionuti ekcnepmuo-Kpuminanicmuunuti yeump MBC Yxpainu, Ykpaina

HAPAXYBAHHS NOJATKY IIPU CKJAJTAHHI
KOIHTOPI/IC}_I.OT I[OKYMEHTA!IIT TA IEPBUHHOI
OBJIIKOBOI JOKYMEHTALII B BY AIBHUILITBI

OcHOBHI TIpaBWJIa 3aCTOCYBaHHS KOIITOPUCHUX HOPM Ta HOPMAaTHUBIB 3
I[IHOYTBOPEHHS y OYIIBHHUIITBI JII1 BU3HAYCHHS BapTOCTI HOBOI'O OY/IIBHHUIITBA,
PEKOHCTPYKIIIi, KaliTaJbHOIO PEMOHTY OYJIMHKIB, OyAiBeNb 1 cnopya Oyab-sSKOro
MpU3HAYEHHs, iX KOMIUIEKCIB Ta YacTUH, JIHIMHUX OO0’€KTIB 1HXKEHEPHO-
TPAHCIOPTHO1 1H(PACTPYKTYpH (KpIM JIOPIT 3arajJbHOr0 KOPUTYBaHHS), a TaKOXK
pecTaBpallii nam’ aTOK apXiTEKTypH Ta MICTOOYAYBAaHHS B 3aJIEKHOCTI BiJl BHUIY
JIOTOBIPHOI I[iHK BU3HauUeHI HacTaHOBOIO 3 BU3HAYCHHS BapTOCTI OymiBHHIITBA [4].
Hacrtanogoto [4], 30kpema 00yMOBIICHO, II10:

~ OpUOJIM3HUNA KOIITOPHUC (IWHAMIYHA JOTOBIPHA IiIHA) — KOIITOPHUC, IO
MIJJISITA€ YTOUHEHHIO Y pa3l 3MIHEHHSI IOTOYHUX I[1H Ha PECypCH, 110 BpaxOBaHi y
JIOTOBIPHIH I11HI, & TAKOXK 3 THIIUX MiACTaB, BU3HAYCHUX YMOBAMH JOTOBOPY;

~ TBEpAUWA KowTOpuC (TBEpAa JOTOBIpHA I[1HA) — KOILUTOPHUC, IO MOXKE
KOPUTYBAaTUCS JIMIIE B OKPEMHX BHMAJKaX 3a 3TOJ0K0 CTOPIH Yy TMOPSIKY,
BHU3HAYEHOMY JIOTOBOPOM.

AHanoriyHa HOpMa II0JI0 TPAaKTyBaHHS TaKUX TEPMIHIB, K MPUOIU3HUI Ta
TBEpJIU KOIUTOPUCHM BU3HaueHa 3aranbHumu ymoBamu 1. 101 IloctanoBu
Kab6inety MinictpiB Ykpainu Big 01.08.2005 Ne 668 [2] .

Komropucna BapticTh 00’€kTa OYyMIBHUIITBA, IO BH3HAYAETHCS Y CKIIAI
IHBECTOPCHKOI KOIITOPUCHOT JOKYMEHTAIlli, BAKOPHUCTOBYETHCS ISl TUTAHYBaHHS
KamiTaIbHUX BKJIAJeHb, (piHAHCYBaHHS OyJIBHHUIITBA, MPOBEIACHHS MPOIEAYPH
3akymiim (myHkT 3.1 Hactanosu [4]).

[Tyukrom 5.1 HacranoBu [4], 30kpeMa BH3HA4Ye€HO, IO I[iHA MPOMO3HUIIT
YYacCHHUKA TPOIEAypH 3aKyIiBii (JOTOBIpHA I1iHA) PO3PAaXOBYEThCA HA MiJACTaBl
HOPMATHUBHOI TMOTPeOM B TPYAOBHX 1 MaTepialbHO-TEXHIYHHX pecypcax,
HEOOX1THUX MJIs 3IMCHEHHS MPOEKTHUX pIllIeHh MO 00’€KTy OyAIBHUIITBA, Ta
NOTOYHUX LIH HA HUX a00 3 BUKOPHUCTAHHSIM YKPYIMHEHUX TMOKA3HUKIB BapTOCTI
poOiT, 00cCArM Ta BHUAWM SKUX IepeadadeHl 3aTBEP/KCHOI MPOEKTHOIO
JOKYMEHTAITI€TO.
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3rigHo 3 myHkToM 6.1 HactanoBu [4] mpu BuU3HAYEHHI BapTOCTI BUKOHAHHUX
00csTiB poOIT 1 MPOBEJECHHI B3aEMOPO3PAXyHKIB 32 BUKOHAHI POOOTH MO 00’ €KTY
OyJIBHUIITBA 3aCTOCOBYIOTHCSI TEPBHUHHI OOJIIKOBI JOKYMEHTH, (opMa SKHUX
BU3HadYeHa joaatkamu 38, 39 Ta 40 mo Hacranosw [4].

[Tynkrom 6.1 HactanoBu [4] Takox nepeadaveHo, mi0 y BAPTOCTI BUKOHAHUX
poOIT BpaxOBYIOThCSI MPsSIMiI BUTPATH, 3arajJbHOBHUPOOHWYI BUTpPATH, KOIITH Ha
3BEJICHHS 1 PO30MpaHHs THMYAcCOBUX OY/iBENIb 1 CHOPYJ, KOIITH HAa BUKOHAHHS
OyniBelbHUX POOIT y 3WMMOBUK (JIITHIM) Tepioj, IHINI CYMyTHI BUTpatH (Ha
BIJIPSI/DKCHHS, TIEPEBE3CHHS TMpPAIliBHUKIB, JOIUIATH TMpAIIBHUKAM Yy 3B’S3KY 3
BTPATOI0 4acy B JIOPO3i TOIIO), a TaKOXX MPUOYTOK, aJMIHICTpATUBHI BUTPATH,
KOINTH Ha TIOKPHUTTS PHU3WKIB, Ha TOKPHUTTS JOJATKOBHX BUTpPAT, TOB’S3aHUX 3
IHQISIAHUME TIpoliecaMu, MOAAaTKU, 300pu, 00OB’SI3KOBI IIJIATEX1, BCTAHOBJICHI
3aKOHOJABCTBOM 1 HE BPaxOBaHI CKJIaJIOBUMH BapTOCTI OyJIBHUIITBA, MOAATOK Ha
J0J1aHy BapTICTh.

BigmoBigHo mo myHkry 6.2 HacrtanoBu [4] 3a TBepmoi MOTOBIPHOI IiHH
B3a€EMOPO3PaXyHKH MPOBAASITHCA Ha IMJICTaBl BUKOHAHUX OOCATIB PoOIT Ta ix
BapTOCT1, BU3HAYEHOI B JIOTOBIPHIM IIiHI.

3a AMHAMIYHOI JOTOBIPHOI LIHW OpsIMi BUTPATH MPU BU3HAYEHHI BAPTOCTI
BUKOHAHUX POOIT pO3paxOBYIOThCS HA MiJCTaBl HOPMAaTUBHUX BUTPAT TPYJOBHUX 1
MaTepialbHO-TEXHIYHUX PECYPCIB, BUXOASUM 3 (P13UYHUX 00CSTIB BUKOHAHUX POOIT
Ta L[IH pecypciB, NPUUHATHX B IOTOBipHIN 1iH1. KoMneHcalisa miapsaaHuKy BUTpaT,
COPUYMHEHMX  3POCTAaHHSM  BapTOCTI  MareplajbHO-TEXHIYHUX  PECYpCiB,
3MIMCHIOETHCS Y CKJIa/ll BAPTOCTI IUX PECYPCIB 32 MOTOYHUMHU IIHAMH BiJIITOBITHO
710 YMOB, Iepea0oaueHux J0roBopoM miapsay (nmyHkt 6.3 Hacranosu [4]).

BapricTe MatepiagbHUX peCypciB y CKJIaAl NpsIMUX BUTPAT MPHU MPOBEACHHI
PO3paxyHKIB 3a 00CSITM BUKOHAHMX POOIT BU3HAYAETHCS HA MIACTaBl BUKOHAHMUX
0o0csriB  poOIT, HOPMATUBHUX BUTPAT MaTEepiAIbHUX PECYPCIB, BU3HAUYECHHUX
pecypcHuMH eneMeHTHUMHU KowmrtopucHumu HopMmamu (KHY PEKH), Ta ix
yTouHeHoi BapTocTi (myHKT 6.4 Hactanoswu [4]).

3Bakarouu Ha BUKJIAJCHE, ITiJl YaC BU3HAYCHHS BapTOCTI 00’ €KTa Oy /1IBHUIITBA
IIPY CKJIaJIaHH1 I[IHU MPOTIO3UITT Y4aCHUKA TIPOLICTyPH 3aKYIiBII (AOTOBIPHOT IIHH)
I[iHA MPOTO3UIIli yYaCHUKA TIPOIIEypH 3aKyIIiBII (IOTOBIpHA ITiHA) PO3PAXOBYETHCS
Ha I11/ICTaBl HOPMATUBHOI NOTPEOU B TPYAOBHX 1 MaTEPialbHO-TEXHIYHUX pecypcax,
HEOOXITHUX I 31MCHEHHS MPOCKTHUX PIIIeHb MO 00’€KTy OyIiBHUIITBA, Ta
NOTOYHUX LIIH Ha HUX a00 3 BUKOPUCTAHHSAM YKPYIHEHHMX MOKA3HHMKIB BApPTOCTI
poOiT, oOcsArm Ta BUAM SKUX MepeadadeHi 3aTBEPIKEHOI0 IMPOEKTHOIO
JOKYMEHTAIIEI0 3 ypaXxyBaHHAM BUMOT MMOJIaTKOBOTO 3aKOHO/1aBCTRA.

| 186



August 21, 2026 e Liverpool, England; United Kingdom I

[IpaBOBi OCHOBM ONOJATKYBaHHS MMOJAATKOM Ha J0JJaHy BapTiCTh BCTAHOBJICHO
posnizom V Ta migposaiiom 2 po3auty XX IIKY [3]. ITyakrom 194.1 crarti 194
posniny V IIKVY [3] BcranoBineHo, 1110 omnepaiiii, 3a3HaveHi y ctaTti 185 po3ainy V
[TIKY [3], xpim omnepariid, o0 He € 00’€KTOM ONOJATKyBaHHS, 3BUILHCHUX BIJ
OTIOJATKYBaHHS, Ta OMEpalliid, 10 SIKUX 3aCTOCOBYETHCS HyJIhOBa cTaBka Ta 7 1 14
BIJICOTKIB, OMOJaTKOBYIOTHCSI 32 CTaBKOIO, 3a3HAUYEHOIO Y MIJMYHKTI «a» MyHKTY
193.1 crarti 193 posniny V IIKY [3], sika € ocHoBHOW. ITomaTok Ha momaHy
BapTICTh CTAaHOBUTH 20 BIJICOTKIB, 7 1 14 B1ICOTKIB 0a3u OMOaTKyBaHHS MOJIaTKOM
Ha JIOJIJaHy BapTiCTh Ta JOJAETHCA JIO IIIHK TOBAPIB / MOCIYT.

Bignosigno mo nmynkry 197.15 crarti 197 posainy V IIKY [3] 3BiibHSAIOTECS
BiJi OINOJATKyBaHHS MOJATKOM Ha JOJaHy BapTICTh omepalii 3 MOCTauYaHHs
OyI1BEJIbHO-MOHTKHUX POOIT 3 OYyJIBHHUIITBA JOCTYITHOTO JKUTJA Ta >KHUTIA, 110
OyayeThCs 3a AepxkaBHi KOITH. [Ipy oMy 10 TOHATTS «KHUTIIO» HANIEKATh )KUTIIOBI
OyIWHKH CaJuOHOTO THUIY Ta HUTJIOBI OyAMHKA KBapTHUPHOIO THUITY pI3HOL
noBepxoBocTi. Omnepailii 3 OyIBHUIITBA TAKOTO KUTIa (DIHAHCYIOTHCS 32 PaxXyHOK
KOIITIB JIEP>KaBHOTO Ta/ab0 MiCIIEBOro OFOKETIB, SIKI mependadeHi B 3aKOHI PO
HepxaBHuii Oropker YKpaiHu Ta/abo B pIllIEHHI MPO MICHEBUNA OIOKET Ha
BIAMOBITHUN OIOKETHUN TMepiojl, Ta OIjlaTa 3a Takl omepalli HaaXOIuTh 3
BIJINOBIJIHOTO PaxXyHKY, BIAKpUTOro y Jlep:kaBHiil Ka3HaueNChKil Ciry k01 YKpaiHu.

3rigno 3 m.3.2a /IBH A.2.2-3:2014 «CxkJiag Ta 3MiCT IPOEKTHOT JOKYMEHTAIll1
y OymiBHHITBI» [5], BuaM OyAiBHHIITBA — HOBE OYAIBHHIITBO, PEKOHCTPYKIIiS Ta
KaImiTaJlbHUM pEMOHT. 3 orisgay Ha HopMmH ctareit 5 1 13 3akony Ne 2518-1X [1]
OyIIBHMIITBO BKJIFOYA€E B ceOe HOBE Oy IIBHUIITBO, PEKOHCTPYKIIIIO, pECTaBpaIliio Ta
KamiTaJbHUNA PEMOHT.

HoBe OyniBHUIITBO — 3BeJEHHS OY[iBENIb Ta CHOPYHA, iX KOMIUIEKCIB, IO
3IMCHIOETBCS 3 METOK CTBOPEHHS 00’ €KTIB BHPOOHMYOIO 1 HEBUPOOHUYOTO
npusHadyenns (JJbH A.2.2-3:2014 [5]).

KanmitanbHuii peMOHT — CYKYIHICTb pOOIT Ha 00'€KTi, NPUHHATOMY B
eKCIUTyaTarlito, 0e3 3MiHM HOTO TeOMETPUYHUX PO3MIPIB Ta/ab0 (YHKIIOHATHHOTO
MPU3HAYEHHS, 110 NepeadavyaroTh:

~ BTpYy4YaHHS y Hecyyl Ta/abo Oropo/iKyBajbHI KOHCTPYKLIi, y I1HXEHEpHI
CUCTEMM 3arajJlbHOr0 KOPHCTYBaHHS Y 3B'A3Ky 3 iX (DI3UUHOIO 3HOLIEHICTIO,
pyWHYBaHHSM Ta/ab0 3 METOIO MOKPAIEHHs iX eKCIUTyaTalliHUX MOKa3HUKIB (32
HEOOX1HOCTI), y TOMY YHKCIIl 3 METOI0 TEPMOMO/IEPHI3allii;

~ JIOOCHAIIEHHS, 3aMiHy BHUPOOHHMYOr0 YCTAaTKYBaHHS Ta TEXHIYHOTO
oOJasiHaHHS, 1110 € CTAI[IOHAPHO 3MOHTOBAHUM Ta MPU3HAYECHUM JJI 3aCTOCYBaHHS
MPOTSTOM TPUBAJIOTO Yacy y OyAiBIsAX Ta criopyaax (3a yMOBU 3MiHU HaBAaHTaXEHb
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Ha ICHYHOYl Hecydl Ta/ab0o OropojpKyBajbHI KOHCTPYKIi Ta/abo cxeM ix
MIPUKJIAJIaHHS ).

- OyaroycTpiit TepUTOPii, y TOMY YHCII 040 3a0e3MeUeHHs JOCTYIMHOCTI JJIs
MaioMo0iTsHUX Tpyn HaceneHHs (JIbH A.2.2-3:2014 [5]).

PexoHcTpykKilis — mepeOymoBa BBEICHOTO B €KCILTyaTallil0 B YCTAaHOBICHOMY
nopsAAKy 00'ekTa OyIBHUIITBA, IO NTepeidadae 3MiHy HOT0 TEOMETPUIHHIX PO3MIPIB
Ta/ab0 (YHKIIIOHAIBHOTO TMPU3HAYEHHS, BHACIIJIOK YOro BiAOYBa€eThCs 3MiHA
OCHOBHMX TEXHIKO-€KOHOMIYHMX TOKa3HHUKIB (3arajpHa IUIONIA, MOTY>KHICTh
TOII10), 3a0€3IeUy€eThCsl YAOCKOHAIICHHS] BUPOOHUIITBA, MiABUIIICHHS HOT0 TEXHIKO-
€KOHOMIYHOTO PiBHSI, TOCTYITHICTD JIJI MAJIOMOOUTHHUX IPYIT HACETICHHS.

PexoHcTpykiiisi mependayae MOBHE a00 4YaCTKOBE 30€pPEKEHHSI €JIEMEHTIB
HECYYHX 1 OTOPO/DKYBaILHUX KOHCTPYKIH Ta MPU3YITMHECHHS HAa 9ac BUKOHAHHS
poOIT excIuTyaTallii 00'ekTa B 1[JIOMy 200 HOT0 YaCTHH , 32 YMOBHU iX aBTOHOMHOCTI
(JIBH A.2.2-3:2014 [5]).

ToOTo BiI OMOJATKYBaHHS TOJATKOM HA JIOAaHy BapTICTh IMOBHUHHI
3BUIBHATUCH Olepallli TeHepaIbHOro MiApsSAHNKA (IJIATHUKA MOJATKy Ha JOJIaHy
BapTICTh) 3 IOCTAYaHHS 3aMOBHUKY OYJIBEJIbHO-MOHTaXHUX POOIT 3 HOBOTO
OyJIIBHUIITBA UTJAa, PEKOHCTPYKIIIT KUTJIA, pecTaBpallii KUTJia Ta KaniTaJbHOrO
PEMOHTY KHMTJIA, SKILIO OIUIaTa TAaKUX poOIT BIAOYBAETHCA 32 PAXYHOK JAEp>KaBHUX
KOIIITIB.

3acTOCyBaHHS PEKUMY 3BITbHEHHS BiJ] OTIOJIATKYBAHHS MOJAATKOM Ha JIOJIaHy
BapTICTh, BCTaHOBJEHOro myHKTOM 197.15 crarti 197 IlomatkoBoro Koaekcy
Vkpaiau [3], mpu 3milicHeHHI omepailii, sAKi MiAIATaloTh 3BUTBHEHHIO BiX
OMOJAaTKYBaHH MTOJATKOM Ha I0AaHy BapTiCTh 3T1JIHO 3 MyHKTOM 197.15 crarTti 197
po3miny V IIKY [3], renepanpuuii miapsaHuk (IUIATHUK TOJAATKy Ha JOJAHY
BapTICTh) 3000B's13aHNI HApaxXyBaTH MOJIaTKOB1 3000B's13aHHS 3 TOJATKY Ha AOJaHy
BapTICTh Ta CKJIACTH 3BEJICHY MOJIATKOBY HAKJIAHY 3a MTPaBUIIAMU, BCTAHOBJICHUMU
nyHkToM 198.5 crarti 198 posniny V IIKVY [3], - y BUnmajKy, Ko TOBapy/mocayru
Ta HEOOOPOTH1 aKTUBHU (HAMPUKIIAJ, OymiBeIbHI MaTepiainu, oOJagHaHHs, TOCTYTH
13 CIOPYKEHHS KUTIA), Kl MpUa0aBalucs 3 MOJATKOM Ha J0JIaHy BapTICTh,
MPU3HAYCHI JIJI1 BUKOPUCTAHHSA a00 MOYMHAIOTh BUKOPHUCTOBYBATHCS BUKIIFOYHO B
HEOMNOJIATKOBYBAHMX  OMepalisxX, 30KpeMa B oOepaliix, sKi HUISraiTh
3BUJIHEHHIO BiJ] OMOJIAaTKYBaHHS MOJAATKOM Ha JIOJaHy BapTIiCTh 3TiTHO 3 TyHKTOM
197.15 crarti 197 po3ainy V I[IKVY[3], abo 3a mpaBuiamMu, BCTAaHOBJICHHUMHU TyHKTOM
199.1 crarti 199 posnpiny V IIKY [3] y Bumaaky, SKIIO TOBapH/IOCIYIH Ta
HEOOOpOTHI aKTUBW (Hampukiaa, OyaiBeNbHI MaTepiaau, OOJIaJHaHHS), Kl
npuadaBavcsa 3 MOJATKOM Ha JOJIaHy BapTICTh, YACTKOBO BUKOPUCTOBYIOTHCS B
OTIOJJATKOBYBAHMX OIEpaIlifaX, a YaCTKOBO B HEOIOJATKOBYBAHMX OIEPAIlisX,
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30KpeMa B Olepallisax, sSKi MsraroTh 3BUIbHEHHIO BiJl OMOJATKYBaHHS MOAATKOM
Ha JI0JIaHy BapTICTh 3rigHO 3 myHKTOM 197.15 ctarti 197 posainy V ITIKY [3].

3aMOBHUK OyNiBHHUIITBA JOCTYITHOTO JKHUTJIAa Ta JKWTJIA, 10 OyAyeThcs 3a
JIep’KaBHI KOINTH, 3000B'SI3aHUI KOMIICHCYBATH TEHEPATLHOMY MiIPSIHUKY
BUTpAaTH Ha CIUIaTy MOAATKy Ha JOJIaHy BapTICTh 3a TOBAapaMU/TIOCITYTaMH,
HEOOOpOTHUMM akTUBaMu (y TOMY YHCHII, [0 HaJgaHl CyONIIPSTHUMHU
opraHi3allisiMi), OCKUIBKH TOJIaTOK Ha JIOJJaHy BapTIiCTh IO TOBapax/mociyrax, sKi
npua0aBavcs 3 UM MOAATKOM Ta MPU3HAYECHI JUIsl BAKOPUCTAHHS a00 MOYMHAIOTh
BUKOPHCTOBYBATHUCS B OTIEPAIIisIX, IO MiJIATa0Th 3BITLHEHHIO BiJI OMIO/IATKYBAHHS
MOIATKOM Ha JIOJaHy BapTiCTh 3T1HO 3 MyHKTOM 197.15 crarti 197 pozniny V IIKY
[3], BKrOUaETHCST 10 cOOIBapTOCTI OYAIBEILHO-MOHTAXHHUX POOIT 3 OyIiBHHUIITBA
JOCTYITHOTO YKHUTJIA Ta KHUTJIA, 0 OyIYETHCS 3a Jep>KaBHI KOIITH.

Cy0'exTn rocmomaproBaHHs - IUIATHUKKA TOJATKy Ha JOJaHy BapTiCTh
(cyOmiapsiIHUKHY), SIKI BUKOHYIOTh pOOOTH 7151 3a0e3neueHHs OyaiBHUIITBA KUTIa
3a Jep’KaBHI KOIITH 3a JIOTOBOpaMH, VKIAACHUMH 3 TCHITIIPSIHIKOM,
3aCTOCOBYIOTH MUTBTY, BU3HA4YeHY myHKTOM 197.15 cratti 197 TIKVY [3], y pa3i,
AKIIO OIUIaTa 3a Takli poOOTH 3AIMCHIOETHCA 3a KOIITH JEp)KaBHOTO Ta/abo
MICIIEBOT'O OIOJIKETIB, sIKI TIepeadayeHi B 3aKoHi po JlepkaBHUiA Or0KeT YKpaiHu
Ta/ab0 B pillIeHH] PO MICIIEBUN OIO/KET Ha BIAMOBIIHMMN OFOIKETHUHN Tepioj, Ta
AKa HAIXOAUTh OE3MOCEepeIHbO Ha PaxyHKH CYOMIIPSAHMKIB 3 BIJMOBITHOTO
pPaxyHKYy, BIIKpUTOTO y [lepkaBHii KazHavyechKii ciyx01 YKpaiHu.

Boanouac BianoBiaHo 1o 3aransHux ymoB yHKTY 101 [Toctanou Kabinery
MinictpiB VYkpainu Big 01.08.2005 Ne 668 [2] omnata poOIiT, BHKOHAHUX
CyOomiapsTHUKaMH, MPOBOJIUTHCS Ha TMIACTaBl CKJIAJACHUX HUMH Ta IIMHCAHUX
reHEPAIbHUM TIAPSIAHUKOM JOKYMEHTIB IIPO MPUUHSTTS BUKOHAHUX POOIT Ta ix
BAPTICTh 1 MOXE NPOBOAUTHUCS O€3MOCEepeaHbO T'€HEPaJbHUM MiAPSAIHUKOM abo
3aMOBHUKOM, SKIIO II€ Tepea0dayeHo JOTOBOPOM IIAPSAY Ta JOTOBOPOM
cyOmiIpsiy.

Takum 4HOM, TIPU TIPOBEICHHI B3aEMOPO3PAXYHKIB MIXK T€HIIPSITHUKOM Ta
3aMOBHUKOM 3a OOCATHM BHKOHAHMX OyAiBEIbHUX POOIT TMOJATOK Ha JOJAHY
BapTICTh MO TOBapax/mociyrax, HEOOOPOTHUX aKTUBaX, SIKI MpUAOABATIUCS 3 UM
MOoJaTKOM Ta (paKTUYHO BUKOPHUCTAH1 B OMEPaIlisiX, IO MiAJIATral0Th 3BUIbHEHHIO Bij
OTOAATKYBAaHHS MOJATKOM Ha JJOJIaHy BapTiCTh 3T1IHO 3 MyHKTOM 197.15 ctaTTi 197
posainy V IIKVY [3], BkiarodaeThest 10 CKiaay MPpsAMUX BUTPAT AKTIB HMpUAMaHHS
BUKOHaHUX OyniBesbHUX poOiIT (hopmu Ne KB-2B).

3acTocyBaHHS MEXaH13My KOPUT'YBaHHS MOJATKOBUX 3000B’43aHb 3 OJAATKOM
Ha JI0JIaHy BapTICTh MOXKE 3aCTOCOBYBATUCH 1] 4YaC KOPUT'YBaHHS BapTOCTI POOIT 3
OyIIBHUIITBA Ta MIPOBEJICHHS B3a€EMOPO3PaxyHKIB 3a (PaKTUUHO BUKOHAH1 pOOOTH 3a
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JTWHAMIYHOIO Ta TBEPJI0I0 JOTOBIpHUMH IiiHaMu. Cyma IMoJIaTKy Ha JI0JIJaHy BapTiCTh

I10 TOBaan/l'[OCJ'IyTaX, HCO60pOTHI/IX aKTHBax, K1 HpI/II[6aBaJ'II/ICH 3 UM IIOAATKOM

MOXe MATBEPKYBATUCS BIIMOBIIHUM PO3PAXyHKOM 13 3a3HAYEHHSIM B1AMOBITHOT

1H(popMallii y miJCYMKOBHX BIIOMOCTSX PECypCIB, SIKIIO 1€ HE CYNIEPEUnTh YMOBaM
JIOTOBOPY TiAPSIY.

Choucox BUKOPUCTAHHUX JZKEPE:

1.

2.

w

3akoH Ykpainu «[Ipo rapanTyBaHHSI pe4OBHUX IIpaB Ha 00'€KTH HeEpyXoMoro MaiiHa», Ne 2518-1X Bix 15.08.2022.
Bunyueno 3: https://zakon.rada.gov.ua/

IocranoBa KaGinety MinictpiB Ykpainu Ne 668 Bin 01.08.2005 «IIpo 3arBepmkeHHs 3arajibHHX YMOB
VKJIQJIaHHg Ta BHUKOHAaHHS JIOTOBOPIB MiApsAy B  KamiTadbHOMY OyJiBHULTBI». Buiyueno 3:
https://zakon.rada.gov.ua/

IMonmaTxoBuii komeke Ykpainu, 2755-VI1 Bix 02.12.2010. Bumyueno 3: https://zakon.rada.gov.ua/

HacTanoBa 3 BU3HaUeHHS BapTOCTI OYIIBHHUIITBA, 3aTBEPKCHOIO Haka3oM MiHperiony Ne 281 Bix 01.11.2021.
Bumydenro 3: https://online.budstandart.com/

JOBbH A.2.2-3:2014 «Ckmaxm Ta 3MICT TpPOCKTHOI HOKyMeHTamii y OyzmiBHMUTBI», KuiB, MinicTepcTBO
perioHanbHOTO PO3BUTKY Ta OyaiBHUNTBA YKpainu. Bumydeno 3: https://online.budstandart.com/
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SECTION 17.
GEOGRAPHY AND GEOLOGY

Ibragimov Sunnatulla Olimjonovich
Database Manager, Registrar's Office;
Lecturer, Department of Natural Sciences
Uzbekistan State University of World Languages, Uzbekistan

THE LANDSCAPE APPROACH AS A
SCIENTIFIC-THEORETICAL BASIS FOR STUDYING
LAND COVER AND SETTLEMENT PATTERNS:
THE CASE OF MIRZACHUL

1. INTRODUCTION

Land cover and settlement change in arid regions rarely occurs as a self-
contained process: it unfolds within, and is constrained by, the internal structure of
the landscapes in which it occurs. The landscape approach treats natural-geographic
objects as an integrated system, analyzed through internal structure, component
interaction and sensitivity to anthropogenic pressure, and has proven the most
effective theoretical basis for nature conservation and geoecological problem-
solving [13, 14]. Yet remote sensing- and GIS-based land use and land cover
(LULC) studies frequently treat change as a standalone phenomenon, detached from
landscape structure — a gap that is especially problematic in heavily irrigated arid
regions such as Mirzachul. This thesis synthesizes the theoretical foundations of the
landscape approach, from its historical origins to its geosystem-based formalization
and anthropogenic-landscape classification, to establish why it constitutes the
appropriate methodological basis for analyzing LULC and settlement dynamics in
Mirzachul.

2. METHODS

The thesis is based on a thematic synthesis of landscape-science and
geoecological literature relevant to arid Central Asian regions, spanning
foundational twentieth-century works through to contemporary regional studies.
Sources were grouped into four thematic blocks: (1) the historical development of
the landscape approach and geosystem theory; (2) landscape stability and
anthropogenic sensitivity; (3) the relationship between LULC change, landscape
structure and anthropogenic-landscape classification; and (4) landscape-ecological
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assessment methodology and its application in Mirzachul. This structure presents
the theoretical basis as a cumulative body of knowledge that grounds the empirical
LULC and settlement-dynamics research this thesis's broader programme builds
upon.

3. RESULTS

3.1. The landscape approach and geosystem theory

The landscape approach originates in V.V. Dokuchaev's nineteenth-century
zonality doctrine, which proposed studying natural-geographic objects as an
integrated system; this idea became the conceptual core of landscape science, later
advanced by D.N. Anuchin's school and, in Central Asia, by D.N. Kashkarov and
E.P. Korovin [6, 10]. The discipline was substantially developed by N.A. Solntsev,
N.A. Gvozdetskiy, V.A. Nikolaev, V.B. Sochava, F.N. Milkov and A.G. Isachenko,
and in Uzbekistan by L.N. Babushkin, N.A. Kogay, A. Abdulgosimov and
Sh.S. Zokirov, among others [9, 13, 14]. V.B. Sochava's geosystem doctrine
formalized this tradition, defining a geosystem as a self-governing system whose
surface components are systemically interconnected across three scales —
planetary, regional and topological (landscape) [8, 11]. A landscape is a genetically
integral geosystem of uniform geology, relief and climate, simultaneously nested
within larger regional units and composed of smaller units (facies, urochishcha), and
continuously exchanging matter and energy with neighboring landscapes as
an open system [9]. This internal exchange sustains landscape stability [3], and
altering even one or two components — through changed vertical or horizontal
linkages — can transform the dynamics, function and structure of the entire
landscape [9, 13].

3.2. Ecological stability and anthropogenic sensitivity

Each landscape has a distinct ecological potential and its own degree of
stability, making it the appropriate unit for geoecological assessment [4]; jointly
analyzing natural components and economic activity reveals the direction and
degree of change in a geosystem [4, 14]. Because geosystems have natural
boundaries, uniform geographic settings tend to change in a consistent direction and
at a comparable rate, so geoecological change is best studied in a spatially
differentiated, landscape-based manner [8]. Altitudinal zonation shapes a region's
resource potential, suitability for settlement and the intensity and reversibility of
anthropogenic loading: geosystems governed mainly by climate and relief may
partially recover once pressure ceases, whereas destabilizing pressure can trigger
serious geoecological problems, including pollution, vegetation degradation, soil
erosion and water contamination [8, 9].
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3.3. LULC change and anthropogenic-landscape classification

Land use and land cover (LULC) change is closely bound to landscape
structure, stability and anthropogenic sensitivity; it results from the interaction of
long-acting natural drivers (climate, precipitation) and shorter-acting social drivers
(urban growth, population increase) [15]. Remote sensing and GIS provide cost-
effective LULC and vegetation data, with NDVI widely used to characterize
vegetation density, and Random Forest, CA-Markov, PLUS and CA-ANN
increasingly used for LULC modeling [15, 16]. Such change directly alters
landscape morphology [5, 6]: in abandoned irrigated desert land, desertification has
proceeded gradually as geocomplexes replace one another, leaving each region with
its own historical-genetic sequence [6]. V.S. Polynov and A.l. lvanova (1987)
classified anthropoecosystems by transformation degree into undisturbed, partially
transformed, transformed and fully anthropogenic systems [6], a continuum echoed
in A. Abdulgosimov's classification of Central Asian anthropogenic landscapes by
content — irrigated agricultural, rain-fed, oasis-settlement, hydraulic, recreational,
pastoral, road, industrial and buried-settlement types — and by impact degree into
reorganized, modified and weakly altered categories [1, 2, 6]. Since the mid-
twentieth century, intensifying human activity has driven this anthropogenization,
so that present-day landscapes are, to varying degrees, anthropogenically modified
combinations of natural and transformed land [6].

3.4. Landscape-ecological assessment and application in Mirzachul

Landscape-ecological analysis accounts for both natural and socio-economic
drivers of anthropogenization, with transformation most visibly expressed through
plowing, erosion, deflation, salinization, waterlogging and vegetation degradation
[9]. Assessment begins with landscape typology, built on physical-geographic
zoning [8, 12]; landscapes within a typological group share comparable ecological
potential and develop similar geoecological problems [4]. Unlike administrative-
unit approaches, A.A. Rafiqov [7] assessed geoecological situations within
landscapes using sixteen natural indicators, later extended by Sh.M. Sharipov with
a geosystem transformation index and an anthropogenic-load indicator based on
population density, the share of anthropogenic elements, and land-use type [8]. In
Mirzachul, landscape-agricultural and landscape-ecological maps differentiate
cotton-grain, horticultural, vegetable and pasture complexes and classify
reclamation status by salinity level [9]; weakly transformed accumulative-plain
landscapes have been identified in the northeast, while groundwater rise,
salinization, vegetation degradation, secondary desertification and, since 1990,
water scarcity constitute the region's principal interrelated geoecological problems
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[9]. Urbanization studies further show that industrial expansion is accelerating the
growth of city-forming sectors across the region's settlements [9].

4. DISCUSSION

The reviewed literature converges on one methodological principle: land cover
and settlement change cannot be understood apart from the landscape system in
which it occurs. Because different landscape types possess different ecological
potential and resilience [4, 8, 9], equal anthropogenic pressure — irrigation
expansion, settlement growth — will not produce equal transformation across
landscape types, so LULC analysis in hectares or percentages should be interpreted
through a landscape-typological lens rather than only at the administrative or basin
scale. The classical transformation-degree typologies [1, 2, 6] mirror recent
quantitative, remote-sensing-based transformation indices developed for arid
Uzbekistan landscapes, including Mirzachul and Central Fergana [3, 12], suggesting
that the landscape approach and modern geospatial LULC methods are
complementary: the former justifies landscape type as the basic spatial unit, while
the latter — NDVI, CA-Markov, CA-ANN, PLUS [15, 16] — supplies the means
to measure that change precisely. For Mirzachul, accumulated landscape-ecological
mapping [9] shows that the region's geoecological problems are themselves
landscape-differentiated, reinforcing the case for using landscape types, rather than
administrative boundaries, as the spatial unit for evaluating land cover and
settlement dynamics.

5. CONCLUSION

The landscape approach constitutes the most effective theoretical and
methodological foundation for studying land cover and settlement change,
integrating principles developed from V.V. Dokuchaev to V.B. Sochava and from
A.G. Isachenko to Sh.M. Sharipov with modern geoinformation technologies. Its
central strength is treating LULC change as a process bound to a landscape's internal
structure, stability and anthropogenic sensitivity, in which altering even one or two
components can transform the whole landscape and generate geoecological
problems. This makes the approach particularly valuable in arid, intensively
pressured regions such as Mirzachul, where it can support sustainable regional
development by anticipating geoecological problems before they intensify.
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