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APPLICATIONS AND IMPLICATIONS OF MATHEMATICS IN MODERN ECONOMICS

Abstract
This article explores the fundamental role of mathematical modeling within the discipline of modern

economics. By translating abstract behavioral theories into precise algebraic, calculus-based, and statistical
frameworks, mathematical economics provides a rigorous methodology for analyzing resource allocation,
market equilibrium, and policy impacts. This paper examines the historical shift toward heavy
mathematization, details its primary applications in microeconomic optimization and macroeconomic
forecasting, and discusses the structural limitations of over-reliance on idealized models. Ultimately, it argues
that while mathematics is indispensable for structural clarity and analytical precision, it must be balanced
with empirical, qualitative context to remain relevant to real-world human behavior.

Keywords:

mathematical economics, econometrics, optimization, optimization models,
market equilibrium, quantitative policy.

Introduction

For over a century, economics has progressively shifted from a purely qualitative social philosophy into
a highly quantitative analytical science. The integration of mathematics has provided economists with a
standardized, logical language capable of expressing complex, multi-variable human choices. Without
mathematical frameworks, capturing the ripple effects of a single policy change across an entire national
ecosystem would be highly susceptible to subjective bias and logical gaps.

By utilizing tools such as differential calculus, linear algebra, and probability theory, the discipline
systematically bridges the gap between theoretical hypotheses and empirical validation. This article outlines
how these mathematical methodologies function as the operational backbone of both individual consumer
theory and global macroeconomic policy design.

Main Part: Core Mathematical Frameworks in Economic Theory

1. Microeconomic Optimization and Calculus

At the heart of microeconomic theory lies the assumption that economic agents act rationally to
maximize their well-being under specific constraints. Consumers attempt to maximize their utility given a
strict budgetary limit, while firms seek to maximize profits or minimize production costs subject to
technological and resource boundaries. Mathematically, these behaviors are modeled using differential
calculus, specifically through the implementation of the Lagrange multiplier method.

By setting up a Lagrangian function, economists can calculate the exact point where the marginal
benefit of an additional unit of a good equals its marginal cost. For instance, the classic Cobb-Douglas
production function, expressed as:

Y=ALaKB

where Y is total production, L is labor, K is capital, and A represents total factor productivity, relies

heavily on partial derivatives to determine the marginal productivity of labor and capital. This allows firms to




AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib» HAYYHO-U3OATENbCKUIA LLEEHTP «ASTEPHA»

structurally calculate the optimal mix of input resources required to achieve peak operational efficiency.

2. Macroeconomic Balance and Dynamic Systems

On a broader scale, macroeconomics utilizes systems of linear and differential equations to model
aggregate economic performance, inflation, and unemployment dynamics. Models such as the IS-LM
(Investment-Saving / Liquidity Preference-Money Supply) framework translate complex monetary and fiscal
interactions into intersecting geometric curves derived from simultaneous linear systems.

Furthermore, modern growth theories, such as the Solow-Swan model, utilize differential equations
over continuous time variables to predict how capital accumulation, labor growth, and technological progress
interact to dictate a nation's long-term economic trajectory. These dynamic equations allow central banking
institutions and federal treasuries to simulate "what-if" scenarios, evaluating the potential systemic impact
of adjusting interest rates or implementing tax reforms before executing them in the live economy.

Other Parts: Econometrics and the Limitations of Mathematization

The Empirical Bridge: Econometrics and Data Science

Theoretical mathematical models are only as valuable as their real-world reliability, which is where
econometrics serves its primary purpose. Econometrics blends economic theory, mathematical statistics, and
empirical data to test hypotheses and estimate future trends. Using linear and multiple regression analysis,
econometricians isolate specific independent variables—such as education levels—to determine their
precise quantitative impact on a dependent variable, like lifetime income earning potential.

In the current data-driven era, this mathematical framework has been heavily augmented by machine
learning algorithms and advanced panel data modeling. These tools allow researchers to process petabytes
of transactional information to uncover hidden correlations, track the expansion of informal economies, and
evaluate public infrastructure investments with unprecedented precision.

The Risk of Over-Simplification

Despite its immense utility, the aggressive mathematization of economics faces substantial criticism
within contemporary academic circles. A common pitfall is the reliance on highly restrictive assumptions,
such as ceteris paribus (all other variables remaining constant) or the idealized concept of perfectly
competitive markets. Real human markets are consistently disrupted by psychological biases, asymmetric
information access, and institutional corruption—variables that are notoriously difficult to cleanly
parameterize within a standard algebraic matrix.

When mathematical elegance is prioritized over real-world accuracy, the resulting models can become
completely detached from reality. This analytical detachment was visibly demonstrated during the global
financial crisis of 2008, where highly sophisticated risk-assessment formulas failed to account for systemic,
irrational human panic, leading to widespread economic collapse despite flawless theoretical calculations.

Conclusion

Mathematics is not merely an optional supplementary tool, but rather the structural foundation upon
which modern economic science is built. It converts vague behavioral concepts into scannable, testable
formulas, enabling policymakers to project outcomes with a high degree of technical precision. However,
economics remains fundamentally a social science driven by volatile human choices. Moving forward, the
discipline must maintain a balanced approach, utilizing advanced mathematical tools for structural rigor
while respecting qualitative historical, political, and psychological contexts to address real-world challenges
effectively.
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YAK 008
HOcynos Makcum 3ayapposuy
6akanasp 3 Kypca,
YenAabUHCKMI rocyfapcTBEHHbIA MHCTUTYT KyAbTypbl, PO
Hayu4HbI pyKoBoguTtenb: KoueHga MapuHa BnagummposHa
npodeccop, YenabUHCKNIA rocysapCTBEHHbIN MHCTUTYT KYNbTYpPbl

WUHKNIO3UA B KY/IbTYPE

AHHOTauuA
UHKNO3MA ABNAETCA HEeOoTbeMJEMbIM YC/IOBMEM CYLLECTBOBAaHWMA COBPEMEHHOro couuyma u
npegnonaraeT paBHbIA AOCTYN 415 BCEX K YY4ACTUIO B KY/IbTYPHOM XM3HM 06LLeCcTBA HE3aBMCUMMO OT NOAa,
BO3PacTa, HAaZINMYMA ABUIraTE/IbHbIX, CEHCOPHbIX, MHTENNEKTYaAIbHbIX UKW Nt0ObIX ApYrnx ocobeHHOCTEN.
Kntouesble cnosa:
MHKNIO3UA, KY/IbTYPa, aCNEKTbl MHKO3MU, MHKIIO3UBHbIE MPAKTUKK.

Yusupov Maxim Eduardovich

3rd year bachelor, Chelyabinsk State Institute of Culture, Russian Federation
scientific supervisor: Kochenda Marina Vladimirovna

Professor Chelyabinsk State Institute of Culture

NCLUSION IN CULTURE

Abstract
Inclusion is an integral condition for the existence of modern society and implies equal access for
everyone to participate in the cultural life of society, regardless of gender, age, or any other physical, sensory,
intellectual, or other characteristics.

Keywords:
inclusion, culture, aspects of inclusion, inclusive practices.

MHKAO3MA B Ky/NbType KaK MPOLECC BKAOYEHMA NOAEN C UHBANMAHOCTBIO B KYNbTYPHYHO KU3Hb
obLecTBa npeanoniaraeT co3gaHue ycnoBuin gaa UX NOJIHOLEHHOTO y4YacTUa B NOTPebAeHUn U co3gaHum
KYNbTYPHbIX LEHHOCTEN, a TaKXKe npeogoneHune ntobbix coumnanbHbix 6apbepos. Lienbio AgaHHOro npouecca
ABnAeTca obecneyeHue pPaBHOMPABHOrO AOCTyNa K Ky/AbTypHbiM 61aram He3aBUCMMO OT PpU3MUYECKUX
BO3MOXKHOCTEW, COLMANbHOTO CTaTyca UM ApyrMx ocobeHHocTe.

Tema MHKNI03UK B KYNbTYPe U3ydanacb MHOTMMM UCCeA0BaTeNAMM, X PaboTbl MOXKHO pa3aennTb Ha
HECKO/IbKO HanpaBaeHUi: oT GUA0CODCKUX 1 COLMONOMMYECKUX UCCe0BaHMI 40 NPUKAALHbIX Pa3paboTok
B 06pasoBaHNK N ansaliHe.

PaccmMoTpMM K/toueBble acMeKTbl MHKA03UM B KyabType. JTO, B NepBylo odvepedb, 00CmMyrnHocmMeo
npocmpaHcmea u ycsye, cosgaHue 6esbapbepHoi cpeabl, BKAOYAOWAA YCTAHOBKY NaHAycoB, AMTOB,
cneuunanbHO 060pyA0BaHHbIX TYaNeToB, afanTaumio apXUTEKTYPHBIX PeLUeHU U 4p. TEXHUYECKUE 3a4auM.
CeHCOpHAs UHK/103UA OCHOBbLIBAETCA HA aganTauMm MaTepuanos 1 NPOCTPAHCTB A1A A0AEN C HAapyLEHUAMM
3PEeHUA N Cayxa — WUCMO/b30BaHME TaKTU/bHbIX Mogenei, ayamorngos, cy6TuTpoB. KyabmypHaa UHKAO3UA
6a3unpyeTcs Ha yBaXKEHUU U OTPAXKEHMM Pa3HOODOPasUA KynbTyp U A3bIKOB B IKCMO3MLMAX M NPOrpammax,
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npeacTaBfeHMM TBOPYECKMX PaboT pasHbIX KyAbTypHbIX Fpynn B cdepe MCKycCcTBa, MCMOAb30BaHWUM
MHOTOA3bIYHbIX MAaTeEPMAsIOB U Ap.

MHKNO3MBHAs KynbTypa onupaeTca Ha cybvekm-cybvekmHoili nooxod. 3To noapasymeBaeT
AMANorMYHOCTb npoLlecca, y4€T noTpebHOCTel BCeX FPymnn HACeNeHUs, B3aMMHYIO HAaCTPOMKY CBA3M, A He
OAHOCTOPOHHIOW TpaHcaaumto. CoumoKynbTypHas adanmauyus u peabuaumayus HanpaB/ieHa Ha
BOB/JIEYEHWNE NHOAEN C UHBANUAHOCTBIO B TBOPYECKYIO AEATENbHOCTb, HANPUMEpP, apT-Tepanuio, TeaTpasibHble
NOCTaHOBKM, MacTep-Knaccel M ap. $opmbl, KOTOpble CNocobCTBYIOT COUMaAbHOM aganTauuu u
camopeanmsaummn auL, C MUHBaAnAHoCTbio n OB3.

B Poccum MHKN03MA B chepe KyNbTypbl PErynpyeTca pAaOM AOKYMEHTOB, TaKUX Kak KOHCTUTYUuA PO,
KoHBeHUMs 0 npaBax MHBannMaos (npuHata OOH), deaepanbHbili 3aKoH «O coUmanbHOM 3alMTEe MHBAANAOB
B Poccuinckoit degepaunmn», Mpukas MuHuUcTepctBa KyabTypbl PP ot 16 Hosb6pa 2015 roga Ne2800 «0O6
yTBepKAeHWM MNopsaka obecnevyeHma ycaoBMIA AOCTYNHOCTU AN MHBAANA0B KyAbTYPHbIX LLEHHOCTEN 1 6.1ar»
W APYrux.

M3yyaa npumepbl MHKAO3UBHDBIX MPAKTUK B KY/NbTypPe MOXHO YKa3aTb Ha NPOEKT «MCKyccTBO B
OLYLLEHMAX», peann3yemblii FlocyAapCcTBEHHbIM IPMUTAKEM, COYETAIOLWNI B cebe HECKO/IbKO popm paboTbl
C ManomobUNbHbIMK Tpynnamm HaceneHua. [poeKT HanpaeiaeH Ha BO3MOXHOCTb HeE3pAYMM U
cnaboBMAsAWMM NOAAM NO-HOBOMY MO3HAaKOMMTbCA C My3EWHbIMM KONIEKUMAMM 4Yepe3 TaKTU/IbHble
OLLUYLLEHMA, A TaKXe PacWuMpuTb BOCAPUATME WCKYCCTBA 3a CYET APYrMX OPraHoOB YyBCTB. KalouyeBbiM
31eMEHTOM MPOEKTa ABAIOTCA TaKTU/IbHblE KOMWUWU — TOYHbIE, HO aAaNTUPOBaHHbIE ANA OCA3aHUA MoAenun
OpPUIMHaNbHbIX 3KCMOHATOB, CO34aHHbIEe C NPUMeHeHMeM LMdPOBOro mogennposaHua n 3D-nevatu. Takxke
MOYHO YKa3aTb Ha OHNalMH-BbICTAaBKW C ayaMorngamu, cybTutpamu v Apyrumun agantaumamun, KOTopble
0enatoT KYyNbTYPHbIA KOHTEHT AOCTYNHbIM A5 NH0AEN C Pa3HbIMU BO3SMOXKHOCTAMM.

MHKAO3MBHbIE TBOpPYECKMe snabopaTopuM CO34AOT YC/NOBUS  O1S BKJOYEHUSA YYACTHUMKOB C
WHBa/IMAHOCTbIO B COLIMA/IbHO-KYbTYPHYIO AE€ATENbHOCTb, AN1A PaclUMPEHMA Kpyra 06LeHns U peannsaumio
TBOPYECKOro noTeHumana. 3To NAoWaaKu, rae AU C MHBA/IMAHOCTbIO PAaCKpPbIBalOT CBOWM CNOCOBHOCTH,
Y4YacTBYIOT B MacTep-Kaaccax U nepdopmaHcax. Takke nonynspHbl NPOEKTbl C TUGJIOKOMMEHTUPOBAHUEM,
TaKMe KaK CNeKTaKkAU, KOHUEepPTbl, GUIbMbl C CONPOBOXKAEHMEM CypAONepeBOAYMKA.

Ha nnatpopme «PRO.KynbTypa.P®» npeactaBneH Katanor NpoeKToB, HanpaB/ieHHbIX Ha MHTerpaumio
B3POC/IbIX U AETEN C OrPAHNYEHHbIMW BO3MOXKHOCTAMM 340P0BbA B Ky/IbTYPHYHO *KU3Hb Hawero obuecTsa.
PecypcHble UEHTPbl NO COLMOKY/NbTYPHOM WHKAO3UKM pa3pabaTbiBaloT MeToauyeckMe nocobus ana
peannsaunm NPoOeKTOB No coumanmlaumm aogen ¢ uHeannaHoctoio n OB3.

NHKNI03UA B KyNbType — 3TO He NPOCTO Habop TEXHUYECKUX peLleHui, a ABYCTOPOHHUI npouecc, B
KOTOPOM MEHSIOTCA BCE ero y4acTHUKU. MHKo3MA cnocobetByeT popMUPOBaHUIO TO/IEPaHTHOrO obliecTsa
W PacLIMPEHUIO JOCTYNA K KYNbTYPHbIM LLeHHOCTAM BCEX C/I0EB Hallero obLLecTsa.
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INDUSTRIAL CHEMISTRY AS A FOUNDATION FOR ECONOMIC GROWTH

Abstract

This article explores the deep relationship between chemical manufacturing and macroeconomic
performance. Industrial chemistry transforms raw materials such as oil, natural gas, minerals, and water into
thousands of essential products used across global supply chains. This paper examines the role of the
chemical sector in driving agricultural productivity, technological innovation, and consumer goods
manufacturing. It also analyzes the challenges the industry faces regarding environmental regulations, supply
chain vulnerabilities, and the economic shift toward sustainable production methods. The article concludes
that modern economic development depends heavily on a highly efficient, innovative, and adaptive chemical
sector.

Keywords:
Industrial Chemistry, Economic Growth, Supply Chain, Manufacturing Sector, Sustainable Production.

Introduction

The global economy is built on the transformation of physical matter into valuable consumer goods
and industrial infrastructure. While economics analyzes the distribution and consumption of wealth,
chemistry provides the physical foundations and technical processes that make this wealth creation possible.
Every modern industry, from medicine to construction, relies on chemical inputs.

The chemical sector operates as a primary driver of industrial productivity, serving as a vital link
between raw resource extraction and finished market goods. Understanding how chemical innovations
influence market efficiency, resource allocation, and international trade is essential for understanding the
dynamics of the modern industrial landscape.

Main Part: Supply Chain Integration and Industrial Impact

Core Inputs to Global Manufacturing

Industrial chemistry functions as the silent engine behind modern manufacturing supply chains. By
converting basic raw inputs into intermediate compounds, chemical corporations provide the necessary
components for automotive parts, electronic devices, textiles, and building materials. Plastics, synthetic
rubber, and advanced polymers serve as the primary structural materials for global product design, driving
down production costs and increasing product lifespans. Without the continuous output of bulk chemicals,
major global manufacturing sectors would experience immediate shortages, demonstrating how tightly
bound economic stability is to chemical production capacity.

Agricultural Productivity and Food Security

One of the most profound economic contributions of chemistry is its direct impact on global agriculture
and food security. The development of synthetic fertilizers, pest control agents, and specialized soil
conditioners has dramatically increased crop vyields per acre over the past century. This chemical
intensification of farming practices has lowered food production costs globally, allowing a smaller percentage
of the global workforce to sustain larger urban populations. By securing the food supply chain, chemical
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innovations have historically enabled the structural transformation of developing nations into diversified,
service-driven economies.

Other Parts: Regulatory Pressures and Sustainable Innovation

Environmental Regulations and Compliance Costs

Despite its clear financial benefits, the chemical sector faces substantial regulatory pressures that
directly affect its corporate profitability and operational strategies. National and international environmental
agencies enforce strict laws regarding chemical waste management, carbon emissions, and toxic byproduct
disposal. Compliance with these environmental protection standards requires heavy capital investment in
waste treatment facilities and constant process monitoring. These regulatory costs can shift manufacturing
patterns, pushing companies to relocate production to regions with more flexible legal frameworks, which
alters global trade balances.

The Economic Transition to Green Chemistry

In response to rising regulatory costs and shifting consumer preferences, the chemical industry is
undergoing a structural transition toward sustainable practices. Companies are investing heavily in research
to replace traditional fossil-fuel bases with renewable biological resources. This economic pivot toward bio-
plastics, non-toxic catalysts, and circular recycling loops requires massive initial research expenditures but
offers significant long-term market advantages. Businesses that successfully adopt green chemical processes
minimize their exposure to future carbon taxes and secure a competitive edge in an increasingly
environmentally conscious global market.

Conclusion

Chemistry is not just a branch of laboratory science, but a foundational pillar of the global economic
framework. It plays a decisive role in enhancing manufacturing capabilities, stabilizing agricultural systems,
and driving technological progress across multiple sectors. Although the industry faces significant challenges
regarding regulatory compliance and environmental sustainability, its capacity for continuous innovation
ensures its ongoing relevance. The future of economic growth will be dictated by how effectively the chemical
industry transitions toward cleaner, more sustainable production models while maintaining its high industrial
output.
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INTEGRATION OF BIOLOGICAL SCIENCES AND ECONOMIC SYSTEMS

Abstract
This article explores the growing intersection between the biological sciences and contemporary
economic theory and practice. As global markets face resource scarcity, climate challenges, and public health
demands, biological innovations have become primary drivers of industrial adaptation and structural
transformation. This paper evaluates the economic impact of biotechnology in health care, the reliance of
agricultural markets on genetic optimization, and the transition toward a circular bio-economy that
prioritizes renewable resources. Additionally, it examines the regulatory complexities and ethical debates
surrounding biotechnological deployment. The article concludes that integrating biological principles with
economic planning is essential for achieving long-term industrial sustainability and resilient market growth.
Keywords:
biology in economics, biotechnology, bio-economy, agricultural markets, sustainable growth.

Introduction

Historically, economic models treated nature and living systems as passive pools of resources or
external factors outside core market calculations. However, the modern expansion of scientific knowledge
has forced a shift in this perspective. The biological sciences now offer structural solutions to critical market
challenges, transforming how societies produce food, manufacture materials, and manage human
healthcare.

The cross-disciplinary relationship between biology and economics manifests in the concept of the bio-
economy—an economic system reliant on renewable biological resources from land and sea to produce
energy, materials, and services. Understanding the operational realities, financial benefits, and structural
limitations of this integration is vital for analyzing the future trajectory of global industrial development.

Main Part: Industrial Biotechnology and Agricultural Value Chains

Technological Innovation in Healthcare and Pharmaceuticals

The pharmaceutical and healthcare sectors represent the most financially intensive integration of
biology into the economic sphere. Advanced research in genetic mapping, cellular therapies, and molecular
biology has birthed a massive global biotechnology industry. This sector transforms biological discoveries into
highly profitable medical treatments, driving capital investments and creating specialized, high-wage
employment pools. By extending human lifespans and reducing the systemic burdens of chronic iliness on
national healthcare budgets, biological innovations directly improve labor productivity and foster long-term
macroeconomic stability.

Agricultural Optimization and Food Supply Resilience

Modern agricultural economics is completely intertwined with biological science. The application of
genetic optimization, plant pathology research, and soil microbiome management has allowed agricultural
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enterprises to drastically increase food production efficiency. Farmers utilize crop varieties engineered to
withstand extreme weather, resist localized pests, and require fewer chemical inputs. This biological
fortification stabilizes food supply chains against volatile environmental shocks, lowers raw commodity
pricing for consumers, and ensures that agricultural markets can sustainably meet the consumption demands
of an expanding global population.

Other Parts: Regulatory Boundaries and Environmental Transitions

Regulatory Frameworks and Market Barriers

The commercialization of biological products introduces a stringent layer of governmental oversight
and regulatory compliance that shapes market dynamics. Companies operating within the bio-economy must
navigate complex approval processes managed by health, environmental, and food safety administrations.
Securing patents for biological discoveries requires substantial legal and financial resources, which can favor
large multinational corporations while creating high entry barriers for smaller innovative firms. Furthermore,
public skepticism regarding genetically modified products can suppress consumer demand and restrict access
to international export markets, impacting corporate revenue strategies.

The Macroeconomic Transition to Renewable Bio-materials

As fossil fuel reserves diminish and international carbon regulations tighten, global industries are
leveraging biology to build alternative production pipelines. Industrial biotechnology enables the
manufacturing of bio-plastics, biological fuels, and organic construction materials derived from agricultural
waste and specialized algae cultures. This transition from petroleum-based manufacturing to a circular bio-
materials market reduces corporate vulnerability to volatile oil price shocks. While the initial capital required
to build bio-refineries is high, the long-term strategic benefits allow corporations to insulate their supply
chains from environmental taxes and align with shifting consumer preferences.

Conclusion

Biological science is no longer isolated in research laboratories; it has become a foundational pillar of
modern economic development. Through breakthroughs in biotechnology, healthcare, and sustainable
agricultural practices, biological processes provide the practical tools required to optimize resource
management and enhance human capital. While regulatory hurdles, high initial capital requirements, and
ethical considerations present ongoing challenges, the economic incentives for biological integration remain
powerful. The continuous expansion of the bio-economy will ultimately dictate the sustainability, resilience,
and efficiency of future global markets.
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CLINICAL MANIFESTATIONS AND PREVENTIVE MANAGEMENT OF TRICHOPTIOSIS

Abstract

Trichoptiosis, commonly referred to as distal hair splitting or split ends, is a widespread structural
abnormality of the hair shaft characterized by longitudinal splitting of the fiber at its distal end. This condition
results from the gradual degradation of the protective outer cuticle layers, exposing the inner cortex to
environmental, chemical, and physical stressors. While trichoptiosis is not a life-threatening medical disorder,
it significantly affects hair texture, combing efficiency, and overall aesthetic appearance, often serving as an
indicator of broader hair weathering. This article reviews the structural anatomy of the hair shaft, details the
primary physical and chemical mechanisms that induce trichoptiosis, and evaluates modern clinical and
cosmetic intervention strategies. Ultimately, the paper highlights that preventing structural cuticle loss
through protective routines and targeted conditioning is the most effective approach to managing this
common hair shaft deformity.

Keywords:
trichoptiosis, hair shaft deformity, cuticle degradation, weathering, hair care management.

Introduction

The human hair shaft is a complex, multi-layered biological structure composed primarily of keratin
proteins. The outermost layer, known as the cuticle, consists of overlapping flat cells that protect the inner
cortical cells from environmental and mechanical damage. When the integrity of the cuticle is compromised
through repetitive trauma, the underlying cortex loses its structural cohesion, leading to localized fiber
splitting. This specific form of distal shaft fracturing is clinically termed trichoptiosis.

Trichoptiosis represents a cumulative consequence of hair weathering, where older sections of the
hair fiber show more advanced signs of wear compared to newer growth near the scalp. Although
trichoptiosis is frequently discussed within commercial cosmetic contexts, it remains a significant area of
study in clinical trichology and dermatology. Understanding the physical mechanisms behind cuticle peeling
and cortical splitting is essential for designing effective preventative measures and care formulations.

Main Part: Pathophysiology and Inducing Mechanisms of Hair Splitting

Cuticle Erosion and Cortical Exposure

The structural progression toward trichoptiosis begins with the gradual erosion of the hair cuticle. In
healthy hair, the cuticle layers are bound together by a lipid-rich membrane layer, which provides a
hydrophobic barrier and reduces friction between individual fibers. As hair grows and is subjected to daily
friction from combing, washing, and sleeping, these outer cell layers gradually lift, chip, and peel away.

Once the protective cuticle layer is completely removed, the cortex—which contains the longitudinal
bundles of keratin macrofibrils—is left directly exposed to the external environment. Without the restrictive
outer band of the cuticle, these internal fibers lose their lateral adhesion and begin to separate along their
longitudinal axis, creating the characteristic split appearance at the tip.
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Chemical, Thermal, and Mechanical Drivers

Several external factors accelerate the development of trichoptiosis by altering the chemical bonds
within the hair matrix. Chemical processing, such as permanent coloring, bleaching, and chemical
straightening, disrupts the disulfide bonds that give keratin its structural rigidity and strips away the
protective lipid layer. Similarly, thermal styling tools that operate at high temperatures cause the water
trapped within the cortex to expand rapidly, damaging the surrounding cell architecture.

These chemical and thermal injuries weaken the shaft, making it highly vulnerable to mechanical
stress. Everyday activities like vigorous towel drying or rough brushing can apply enough physical force to
fracture these weakened tips, rapidly increasing the prevalence of split ends across the scalp.

Other Parts: Diagnostic Approaches and Therapeutic Management

Clinical Assessment and Trichoscopy

Diagnosing and grading the severity of trichoptiosis relies primarily on visual examination and
advanced digital imaging techniques. In clinical settings, specialists utilize trichoscopy—a non-invasive
method using dermoscopic images—to inspect the hair shaft morphology under high magnification.
Trichoscopy allows professionals to distinguish simple trichoptiosis from more severe genetic or systemic
hair shaft disorders, such as trichorrhexis nodosa or pili annulati, which also feature structural fractures but
require distinct management paths.

By evaluating the percentage of split ends and the extent of cuticle weathering along different sections
of the scalp, clinicians can precisely determine whether the structural damage stems from external styling
habits or underlying care deficiencies.

Cosmetic Interventions and Preventive Formulation Strategies

Once a longitudinal split occurs in the cortex, the structural damage is irreversible, as the hair shaft
consists of non-living tissue incapable of biological cellular repair. The only definitive cure for trichoptiosis is
the physical removal of the damaged section through precise trimming. However, the cosmetic industry
utilizes specialized topical formulations to temporarily manage the condition and prevent further splitting.

Conditioners and hair serums containing hydrolyzed proteins, silicones, and natural plant oils work by
depositing a thin, flexible film over the damaged fiber. This artificial coating temporarily seals the split ends
together, smooths out frayed cuticle cells, and significantly lowers inter-fiber friction during combing,
thereby shielding the remaining intact shaft from mechanical stress.

Conclusion

Trichoptiosis is a direct structural manifestation of progressive hair weathering and cuticle
degradation. While fundamentally triggered by everyday mechanical friction, its development is heavily
accelerated by chemical treatments and improper thermal styling practices that weaken the internal keratin
matrix. Because the hair shaft cannot biologically regenerate, management strategies must focus on
minimizing structural trauma through gentle grooming routines, protective conditioning agents, and regular
trims. By understanding the physical and chemical properties governing cuticle cohesion, both consumers
and trichologists can effectively preserve hair shaft integrity and minimize the impact of this prevalent
structural deformity.
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THE IMPACT OF DIET AND FOOD INTAKE ON TRICHOPTIOSIS

Abstract

Trichoptiosis, widely recognized as the longitudinal splitting of the hair shaft, is traditionally managed
through external cosmetic treatments and physical trimming. However, emerging research highlights a clear
link between systemic nutritional intake and the structural resilience of newly synthesized hair fibers. This
article examines how dietary habits and specific food components influence the cellular manufacturing of
hair within the follicle. It details the essential role of dietary proteins, amino acids, vitamins, and minerals in
building a robust keratin matrix capable of resisting mechanical and environmental weathering. Furthermore,
the paper analyzes the structural consequences of calorie-restricted diets and chronic nutrient deficiencies
on the protective cuticle layer. The article concludes that while external care remains important, a balanced,
nutrient-dense diet is the primary foundation for preventing trichoptiosis and maintaining long-term hair
shaft strength.

Keywords:
trichoptiosis, nutrition, keratin synthesis, dietary deficiencies, hair shaft resilience.

Introduction

The human hair shaft is an extracellular structure made of non-living tissue, meaning it cannot
biologically repair itself once it emerges past the surface of the scalp. Consequently, the structural durability
of the hair fiber depends entirely on the quality of the cellular building blocks provided during its growth
phase deep within the dermal papilla. While physical grooming habits and chemical treatments heavily
dictate the rate of hair weathering, systemic nutrition serves as the baseline determinant of a fiber's initial
strength.

When the body receives insufficient or unbalanced nutritional inputs, it prioritizes vital internal organs
over non-essential tissues like hair follicles. This defensive shift can result in the production of structurally
weakened hair shafts that possess a fragile outer cuticle and an unraveled inner core. This article explores
the direct relationship between daily food intake and the prevention of trichoptiosis, emphasizing how
specific dietary choices protect the hair matrix from premature splitting.

Main Part: Metabolic Nutrition and the Keratin Matrix

Protein Consumption and Sulfur-Rich Amino Acids

Because human hair is composed of over eighty percent keratin proteins, the regular consumption of
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high-quality dietary protein is paramount for preventing hair shaft degradation. When food is digested, the
body breaks down intact proteins into individual amino acids, which are then transported via the
bloodstream to the hair factory inside the follicle. Of particular importance are sulfur-rich amino acids, such
as cysteine and methionine, which are abundant in foods like poultry, eggs, fish, and legumes.

These sulfur molecules form strong chemical cross-links, known as disulfide bonds, within the cortex
of the hair shaft. These internal bonds act as the primary structural pillars that give the fiber its elasticity and
tensile strength. A lack of these amino acids in the daily diet directly limits the follicle's ability to forge these
secure internal connections, resulting in a brittle shaft that easily splits into longitudinal fragments under
routine combing friction.

Micronutrient Catalysts in Follicular Development

Beyond macro-components like protein, the cellular synthesis of a resilient hair fiber requires a
constant supply of micronutrients that act as vital catalysts in tissue production. Essential minerals such as
iron and zinc play a major role in cellular division and the enzymatic reactions that assemble the protective
cuticle cells. Iron helps deliver oxygen to the highly active cells of the hair root, while zinc regulates the
structural repair of the surrounding follicular tissue.

[Nutrient-Dense Food Intake] —> [Bloodborne Amino Acid Delivery] —> [Robust Disulfide Bond
Formation] —> [Splitting Resistant Hair]

Additionally, water-soluble vitamins, particularly biotin and other members of the vitamin B complex
found in whole grains, nuts, and leafy greens, support the metabolic breakdown of fatty acids necessary for
maintaining the natural lipid barrier of the hair cuticle. Ensuring adequate intake of these micronutrient-rich
foods ensures that the outer cuticle scales remain flat and tightly bound, shielding the inner cortex from the
fraying that leads to trichoptiosis.

Other Parts: Dietary Deprivation and Preventive Food Strategies

The Destructive Impact of Restrictive Dieting

Sudden dietary changes, extreme calorie restrictions, and crash diets often cause rapid and severe
damage to the structural integrity of hair. When total energy intake drops below optimal metabolic
thresholds, the body enters a energy-saving state, drastically reducing blood flow and nutrient delivery to
the scalp. This sudden starvation phase disrupts the manufacturing cycle of the hair, leading to the formation
of thin, poorly formed shafts with highly irregular diameters.

These malnourished sections of the hair fiber lack the density required to withstand everyday physical
manipulation. As these weak segments grow outward and experience routine washing and drying, their
fragile cuticles peel away rapidly, resulting in widespread trichoptiosis long before the hair reaches a mature
length.

Optimal Food Patterns for Long-Term Fiber Protection

To actively mitigate the development of split ends from the inside out, individuals must adopt a
consistent dietary pattern rich in healthy fats and antioxidant compounds. Essential fatty acids, such as
omega-three fatty acids found in walnuts, flaxseeds, and fatty fish, are critical for lubricating the hair shaft
from within and maintaining scalp hydration. These healthy lipids integrate into the natural oil production of
the sebaceous glands, coating the emerging hair fiber in a natural hydrophobic shield that reduces friction.

Furthermore, consuming foods high in vitamins C and E, such as citrus fruits, berries, and spinach,
neutralizes unstable oxygen molecules that cause oxidative stress within the follicle cells. By protecting the
delicate cellular machinery of the hair root from environmental toxins, these antioxidant-rich foods ensure
the continuous production of durable, splitting-resistant hair.

Conclusion

Trichoptiosis is not merely a cosmetic issue caused by external styling tools; it is deeply connected to
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an individual's systemic nutritional status. The structural integrity of the hair shaft, particularly its resistance
to longitudinal splitting, is determined by the availability of amino acids, minerals, and vitamins during the
initial growth phase. Nutritional deficiencies caused by restrictive dieting or poor food choices weaken the
internal keratin bonds and erode the protective cuticle layer, leaving the fiber vulnerable to mechanical
fracture. By prioritizing a balanced diet rich in clean proteins, essential fatty acids, and micronutrients,
individuals can optimize follicular health and significantly reduce the occurrence of trichoptiosis through
internal structural fortification.
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r. Opén, P®
BE3OMACHOCTb ONEPALMOHHbIX CUCTEM: MEXAHU3MbI KOHTPO/IA AOCTYNA U 3ALLUTDI
LENTOCTHOCTU B YCTOBUAX MHOITOYPOBHEBDIX YIPO3

AHHOTauuA

JaHHaa paboTa npeactasnsaetr coboli KOMMNJIEKCHOE wWccnedoBaHMe noacuctem 6e3onacHocTu
COBPEMEHHbIX OMEepPaLMOHHbIX CUCTEM, ObEecrneyMBaloWMX 3aUTY KOHOUAEHUMANbHBIX AaHHbIX W
KPUTUYHBIX CEPBMCOB OT HECAHKLMOHWPOBAHHOIO A0cCTyna WM moaudukaummn. B ctaTtbe nogapobHo
PaccMaTPUBAOTCA apXUTEKTYPHbIE OCOBEHHOCTU MEXaHWU3MOB pPasrpaHuyeHmsa npas, BKAoYaa mogenn DAC,
MAC n RBAC, a TakXe NpUHUMNblI BEPUPUKALMKN LLEIOCTHOCTU sapa U cucteMHbix 06bekToB. MNposeaeHa
CUCTEMATU3ALMA  CYLECTBYIOWMX YrPO3 M METOAO0B 3CKafauMM  NPUBUAETMA, KaK MPOrpamMHbIX
(3KkcnnyaTaums yassumocTeit agpa, Apansepos, LOLBAS-TEXHMKHK), TaK U KOHPUTYPALMOHHbIX (M36bITOYHbIE
npasa, cfabble NONMUTUKN ayTeHTUPUKALUUM, OLIMBKN aaMUHUCTPUPOoBaHmMA). Ocoboe BHUMaHWe yaensaeTca
aHaNN3y peanbHbIX UHUMAEHTOB KOMMNPOMETALLMM ONEepPaLMOHHbIX CUCTEM Ha OOBEKTAX rOCYAaPCTBEHHOMN U
KOMMepYECKON MHPPACTPYKTYpbl. PaccmaTpuBaloTcA  COBPEMEHHble TEeXHUYEeCKMe pelleHua  aaa
MOHWUTOPUHIA aHOMa/IbHOM AKTUBHOCTM, METOAbl ABTOMATU3MPOBAHHOIO pearMpoBaHuA, a TaKKe
NepcneKkTUBHblIE HaNpPaBNEeHWA Pa3BUTMA MPOAKTUBHOM 3awmTbl. OTAeNbHbIA  pasgen MNOCBALWLEH
npumeHeHunio eBPF M noBeseHYecKoro aHanvs3a Kak Haumbonee 3dpdeKkTMBHLIX cpeacTs obecneyeHus
HEMPEepPbLIBHOrO KOHTPOAA LLEJIOCTHOCTM npoueccoB. B 3akntoyeHMM 0606Lwaetca onbiT MNOCTPOEHUS
3aWMLWEHHBIX cpes, NOAYEPKMBAETCA HEODXOAMMOCTb KOMMJ/IEKCHOTO NOAX0Aa, COYETAOWEro MaHAaTHbIM
KOHTPO/Ib, BEPUPUUMPOBAHHYIO 3arpy3Ky, akKTUBHbIA ayauT M KPUNTOrpaduyeckyto 3awmuTy CUCTEMHbIX
06BbEKTOB.

KniouesBble cnosa:
6€e30nNacHOCTb ONEePALMOHHbIX CUCTEM, KOHTPO/Ib AOCTYNA, MaHAATHAA 3aLLMTa, SCKaNaLMA NPUBUNETUIA,
Le/IoCTHOCTb A4pa, PyTKUTbl, EDR, eBPF, HecaHKUMOHMpPOBaHHOE pegakTpoBaHue, MHGOpPMaLMOHHas
6e3onacHocTb, ayamT OC, Secure Boot, IMA/EVM, noBeaeHYecKuiA aHann3, Hynesoe AoBepue,
KpUTUYecKana MHPPACTPYKTYpa, KOHOUAEHUMANBHOCTb.
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OPERATING SYSTEM SECURITY: ACCESS CONTROL AND INTEGRITY PROTECTION
MECHANISMS UNDER MULTILEVEL THREAT CONDITIONS

Abstract
This paper presents a comprehensive study of modern operating system security subsystems that
ensure protection of confidential data and critical services against unauthorized access and modification. The
article examines in detail the architectural features of access control mechanisms, including DAC, MAC, and
RBAC models, as well as principles of kernel and system object integrity verification. A systematic classification
of existing threats and privilege escalation methods is provided, covering both software-based techniques
(kernel/driver vulnerability exploitation, LOLBAS) and configuration-based weaknesses (excessive privileges,
weak authentication policies, administrative misconfigurations). Special attention is paid to the analysis of
real-world OS compromise incidents across state and commercial infrastructure. Modern technical solutions
for anomalous activity monitoring, automated response methods, and promising directions in proactive
security development are reviewed. A separate section is dedicated to the application of eBPF and behavioral
analysis as the most effective means of ensuring continuous process integrity control. The conclusion
summarizes the experience of building secure environments, emphasizing the need for an integrated
approach combining mandatory access control, verified boot, active auditing, and cryptographic protection
of system objects.
Keywords:
operating system security, access control, mandatory protection, privilege escalation, kernel integrity,
rootkits, EDR, eBPF, unauthorized editing, information security, OS auditing, Secure Boot, IMA/EVM,
behavioral analysis, zero trust, critical infrastructure, confidentiality.

1. BeegeHue

CoBpeMeHHbI 3Tan pasBUTUA MHGOPMALMOHHBIX TEXHOOTUIA XapaKTePM3YeTCA IKCNOHEHLMAbHbIM
YCNOXKHEHMEM OMNEPALMOHHBIX CUCTEM M BO3PACTaHWEM TPebOBaAHWMIN K UX YCTOMYMBOCTU Nepes, LLenesbimu
aTakamu. [1na rocygapCTBEHHbIX OpraHoB, GMHAHCOBOrO CEKTOPa U 06BEKTOB KPUTUYECKOM MHPPACTPYKTYPbI
BOMPOC 3aliWTbl MPOrpamMmMHOro ¢yHAameHTa OT HEeCaHKLMOHMPOBAHHOrO A0CTyna WM MoauduKaumm
npuobpeTaeT cTpaTernyeckoe 3HavyeHne. OnepaLmMoHHblE CUCTEMbI TPAAMULMOHHO PacCMaTpMBAlOTCA KaK
6a30BbIt  KOHTYp 6e3onacHOCTK, 0OecneyMBaOLLMA  M30ASLMIO NPOLLECCOB, KOHTPO/Ib PEecypcoB MU
ayTeHTUOUKaumMio nonb3oBaTeneit. B npodeccMoHanbHOW cpege [AoONroe BpemMa  AOMWMHUPOBAO
npeacTaBfeHne O AOCTAaTOYHOCTM LITATHbIX MEXAaHU3MOB 3alMTbl, OCHOBAaHHOE Ha MHOrOYypPOBHEBOW
apXMTEKType COBPEMEHHbIX Afep W Kpuntorpaduueckon BepuduKaumm koga. OpHAKo pesynbTaTbl
NUCCNefoBaHUM M aHANM3 MHUMAEHTOB NOCNEAHEro AecATUNETUS CBUAETENbCTBYIOT O MPUHLMNUANbHOM
BO3MOHOCTM 06X043 KOHTPOJIEN NPU HAMMUYUKU LLEMNOYKM YA3BUMOCTEN UM OWMOOK KOHPUIYpPUPOBaHUA.
Tem He meHee, COBOKYMHOCTb apXMTEKTYPHbIX 0COBEHHOCTEN M pa3BUTbIX Noacuctem ayamTta obecnedunsaet
coBpemeHHbIM OC cyLecTBEHHOE NPEMMYLLECTBO Nepes, YNpOoLLEHHbIMW NPOrpamMHbIMKU cpegamu. Lenbto
AaHHOU paboTbl ABNAETCA BCECTOPOHHWI aHA/NM3 MEXaHM3MOB pasrpaHUYeHus [OCTyna W KOHTPOS
LEeNOCTHOCTM B OMNEpPaLMOHHbIX CUCTEMAX, CUCTEMATU3ALMA NOTEHLMA/bHbBIX YrPpO3 U METOAO0B 3CKanaumm
NpUBUNErNA, a TaKXe 0030p COBPEMEHHbIX M MEPCMEKTUBHbIX TEXHONMOMMI obecrnevyeHUs NPOAKTUBHOWM
6e3sonacHocT.

2. ApXMTEKTYpPHbIE NPUHLMMNbI U30AALUN U pa3rpaHMYeHnsa AoCTyna B coBpemeHHbix OC.

KntoueBoe oTnumne 3almiEHHbIX ONePaLMOHHbIX cpes 0T 6a30BbIX AECKTOMHbIX COOPOK 3aKto4YaeTcs
B MHOFOYpPOBHEBOW MOAENU YyNpaB/eHWAa MpaBamu WM pecypcamu. BmecTto nnockoro pasgeneHua Ha
aAMUHUCTPATOPA M NONb30BATENA, COBPEMEHHbIE AAPa NPUMEHSAIOT NepapXmMyecKme NoJUTUKK, rae AoCTyn
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K 06beKkTam PpaiiioBOM CUCTEMDI, CETEBLIM MHTEPdENCAaM M CUCTEMHbBIM BbI30BaM ONpeaensieTca KOHTEKCTOM
npouecca, meTkamm 6e30nNacHOCTU U TEKYLWMM ceaHcoM. MexaHu3Mbl AUCKpeLunoHHoro KoHTpoasa (DAC)
obecneunBatoT rMHKOCTb, HO NOABEP}KEHbI 3/10ynoTpebAeHnaM Yepes HacnedoBaHWE MPaB MAM OLIMOKK
KOHUrypupoBaHua. Mogenm maHaatHoro KoHTpons (MAC), peannsyemsblie yepes SELinux, AppArmor nau
Windows Mandatory Integrity Control, BBoAsT }XécTKMe NpaBuIa, He 3aBMCALLME OT BlaZenbla 06beKTa, YTo
KPUTUYECKM BAXKHO AN1A CEPBEPHbIX M U30/IMPOBaHHbBIX cpes, MpuHLMNnanbHoe 3HaYeHUE UMEET annapaTHas
noafeprKka WM30AAUMMK: TEXHONOTMU BUPTYaZIM3aLMM Ha YpOBHe AAPa, 3aMILEHHbIE KOHTENHepbl U
mexaHuM3ambl TMna User Namespace MO3BOAIOT €034aBaTb [AOBEPEHHbIE OKPYXKEHUS C MWUHMMAJIbHOM
NOBEPXHOCTbIO aTaku. [laHHAA apXMTEKTYPA UCKAtOYaeT BO3MOKHOCTb HECAHKLLMOHMPOBAHHOTO YTEHUA UK
MOAMPUKALUMM CUCTEMHDBIX OOBEKTOB ZaXKe MpM KOMMAPOMETaLMM OTAEeNbHOro npouecca. J/ltlobas nonbiTKa
obxoaa NonUTUK TpebyeT aKcnayaTaumMm ya3BUMOCTEN SApa MAM OTKAKOUYEHUA KOHTPO/EN 3arpysKu, 4to C
BbICOKOM BEPOATHOCTbIO GUKCUPYETCA NOACUCTEMAMM ayaMTa U areHTaMM MOHUTOPUHTA.

3. MexaHU3Mbl KOHTPOASA LEeNIOCTHOCTM U BepUDUKaLMM CUCTEMHbBIX 0O BEKTOB.

ObecneyeHne HEUIMEHHOCTU sApa, APalNBEPOB WM  KPUTUYHbIX KOHOUrypaUMOHHbIX daiinos
NOAYNHAETCA CTPOTUM KPUNTOrpadMUYecKMM 1 annapaTHbIM NpuHuMnam. KoHuenuma 4oBepeHHOM 3arpysKku
6asmpyeTca Ha LLenoyke M3MEePEeHWn OT annapaTHOrO YPOBHA 4O NO/b30BaTe/IbCKOro MPOCTPAHCTBA, rae
KaXKAbl KOMMOHEHT NpoBepAeT ULNMdpPOoBY0 NOAMNUCH CIeAYIOLLEro Nepe nepeaadvent ynpasneHms. B Linux-
cpefax 3to peanusyertca vepes nogcuctembl IMA/EVM u Kernel Lockdown, B8 Windows — uepes HVCI
(Hypervisor-Protected Code Integrity) n Driver Signature Enforcement. M3meHeHne ycnosuin paboTbl
CMCTEMbI — 3arpy3Ka HenoAMnNuCcaHHbIX MoAy/1eN, NATYNHT MAMATU, PESAKTUPOBAHNE KPUTUYHbBIX PEECTPOBbIX
BeTBe UM systemd-lOHMTOB — CMOCOOHO HapyWUTb PEeXMM [AOBEPEHHOrO BbIMOJIHEHUA M BbI3BaTb
6NOKNPOBKY MAM TreHepaumto anepToB 6e3onacHOCTU. ITa 0cobeHHOCTb CO34aET KaK MOTeHUWasbHble
BEKTOPbl aTaK (0bxon yepes NnermTMmHble CNy»Kbbl C NOBbILWEHHbIMX NpaBamu), Tak U BO3MOXKHOCTU AA
NOCTPOEHMA CUCTEM HEMNPEPLIBHOTO KOHTPOAA UenocTHocTU. CoBpemeHHble CcpeactBa MOHMUTOPUHIA
OUKCUPYIOT He TOMbKO GaKT M3MeHeHusa ¢aina, HO U KOHTEKCT onepaumn: naeHTudukatop npoLiecca,
LLeNnoYKY POAUTENIbCKMX BbI30OBOB, BPEMEHHbIE METKM U X3W-CYMMbl cogepxumoro. Koppenaums 3Tmx
[AHHbIX NO3BOJIAET OT/IMYATb JIETUTUMHbIE OOHOBNEHUA OT 310HAMEpPEHHbIX MmoanduKaumin, obecneunsas
NPO3PaYHOCTb NHOObIX USMEHEHUI B NPOrPaMMHOM KOHTYpE.

4. @daKtopbl BO3HMKHOBEHMA YA3BMMOCTEM UM KaHaNOB HECAHKLMOHMPOBAHHOTO W3MEHEHMA
KOHUrypaLmi.

HecmoTpa Ha pasBuTble MeXaHM3Mbl 3alinTbl, UCCNeA0BAHMA MOKA3bIBAOT MNPUHUMMANANIBHYIO
BO3MOXHOCTb 06X04a KOHTPO/EN 3a CUYET IKCNAyaTauuM apXUTEKTYPHbIX OrPaHMYEHUI U YENOBEYECKUX
ownboK. Ha atane passépTbiBaHUS GOPMUPYIOTCA TaK HasblBaemMble KOHOUIYPaLMOHHbIE YS3BUMOCTU —
M36bITOYHbIE NPaBa B NOANTUKAX SUAO, OTKPbITbIE CETEBbIE COKETbI, OTK/IOUYEHHbIN ayauT, cnabble NOAUTUKK
naponen n oTCyTCTBME cermeHTaumm cepsucos. B sgpe OC Bceraa nNpuCyTCTBYIOT CAOXHbIe NOACUCTEMDI
(ceTeBoit cTeK, ynpaBaeHMe NamaTbiO, ApalBepbl YCTPOWCTB), Ha KOTOPbIX BO3HMKAIOT YC/IOBUA TOHKM, use-
after-free n nepenonHeHus 6ydepa. JaHHble MPOLLECCbl HOCAT CUCTEMHbIA XapaKTep U He MOoryT 6biTb
NOMHOCTbIO YCTPaHeHbl 6e3 yuepba Ana NponsBoAUTENBHOCTU UM 06PaTHON COBMECTUMOCTU. JIOKanbHbIe
M3MEHEHMA NapameTpoB Cpeabl, BO3HMKalOWME NPU yCTaHOBKE CTOPOHHero MO, npumeHeHMM o6xogHbIX
pelleHnii UAN pyYHOM PeaakTUPOBAHUN KOHOUIOB, TakKe cnocobcTByOT Npeobpa3oBaHUIO NErUTUMHbIX
NpoLEeccoB B BEKTOPbI 3CKanaumm npmusunernii. Ocobyto onacHOCTb NPeAcTaBAAT TexHUKK living-off-the-
land (LOLBAS), ncnonb3sytoume WTaTHble YTUAMUTbI ONEepPaLMOHHON CUCTEMbI ANSA CKPbITHOrO BbINOJHEHMUS
KoA4a, U3MEHEeHMA NpaB UM IKCNOPTA AaHHbIX. B TaKNX yCNOBUAX MHTEHCMBHOCTb aHOMa/IbHOM aKTUBHOCTU
MOMET MaCKMpoBaTbCA MNOA aAMWHUCTPATMBHbIE 3a4ayM, UTO YC/IOXKHAET 3afady AeTeKTMpoBaHuA 6es
NPUMeHEeHMs NoBeLEHYECKOrO aHaM3a U KOPPensaunm cobbiTui.
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5. AHanu3 peanbHbIX MHUMAEHTOB KOMMPOMETALMU ONEepPaLMOHHbIX CUCTEM B KOPMOPATUBHOW W
rocyfapcteeHHoM MHOPACTPYKType.

Hanbonee nokasatenbHbIM MPUMEPOM YCMELIHOTO NPOHUKHOBEHMA B 3aLUMLLEHHbIE Cpebl ABAAETCA
MHUMAEHT C Ueno4vkon noctaBok SolarWinds Sunburst, BbisiBneHHbIM B KoHUe 2020 roaa. 3/10yMblWAEHHUKK
BHegpuAn 63KOOp B NerMTUMHOE OOHOBAEHME nporpamMmHOro obecneyeHua AAA  MOHUTOPMUHIA
MHOPACTPYKTYpPbI. XOTA aTaka Hayanacb Ha 3Tane KOMNUAALWK, e€ BbINOSIHEHME TpeboBano o6xoaa NOANTUK
BbinonHeHUA Koga B OC uenesbix cepBeposB. [antenbHoe CKPbITHOE NPUCYTCTBME NPOAEMOHCTPMPOBAIO
YA3BMMOCTb KOHPUIYpaLmit, NONAratoWwmxca UCKNOUUTENbHO Ha CUrHATYPHbIVM aHanus. C nepexonom Ha EDR
M NOBEeAEHYECKMIN MOHUTOPUHI BO3MOMKHOCTb CKPbITHOM 3CKafauuu Oblna CyLeCTBEHHO OrFpaHWYeHa,
OZlHAKO MCTOPUA COXPaHAET aKTyasIbHOCTb KaK HanOMWHAHWE O HeEOHXOAMMOCTM BepUPUKALUM KarKOO0ro
KOMMOHEHTa M NOCTOAHHOTO KOHTPO/A CUCTEMHBbIX Bbi30BOB. B 2021 rogy npu paccnefoBaHUM UHUMAEHTA
Ha NPeAnpUATUN KPUTUYECKOM MHPPACTPYKTYPbI BblIM OOHAPYKEHbI MPU3HAKM IKCNYaTaLUKN YA3BUMOCTHU
PrintNightmare. AHann3 napameTpoB cUCTEMbl BbIIBUA aHOMasjbHble obpalleHua K cayxbe neyatm u
3arpy3ky HenognucaHHbix DLL-6M6AMOTEK M3 KaTasoroB C MOBbIWEHHbIMW MpaBamu. [aHHbIA Ccyyain
noaTesepamn, uto gaxke OC ¢ BKAOUYEHHbIM Secure Boot He MOryT cuMTaTbCA abCONOTHO 3aLLMLLEHHBIMY 6e3
NPUMEHEHUA NOJUTUK OTPAHUYEHUA BbINOJIHEHMA KOAA M KOHTPOJIA LIe/IOCTHOCTU ApanBepos. B 2023 roay
npu NPoBeAEHUN pPernameHTHOro ayAnTa rocy4apcTBEHHOIO AaTa-LEeHTPA CNeUnanmcTbl 0OBHapYKnam cneabl
3KCNyaTauMmn TEeXHUKM KAOHMPOBaHMA TOKeHOB Aoctyna. K npoueccy ayamta 6bl1o noakato4eHo
MUHMaTopHoe MO, mackupytoweeca nog NermTUMHbIA areHT MOHUTOPUHIA U Ucnosb3ytowee AybanKaTbl
CECCMOHHbIX MapKepoB A5 TOPU3OHTANIbHOIO NepemMelLLeHna. ITOT C/ly4al XapaKTepeH MCnosab30BaHUEM
AAMUHUCTPATMBHBIX NPUBUAEIMIA B KayecTBe MNPUKPLITUA. WHUMAEHT noaTBepann HeobXoauMOCTb
OpraHM3aLuM HENpPepbIBHOrO MOHUTOPUHIA CO34aHWUA TOKEHOB WM Hac/nefoBaHMA MPaB Jae Ha y3nax,
CUNTALOLLMXCA U30/IMPOBAHHbBIMMU.

6. CoBpemeHHble MeToabl OOHapyKeHUA aHOMa/NIbHOM aKTUBHOCTM W aBTOMATU3UPOBAHHOIO
pearnpoBaHuAa Ha yposHe OC.

AKTUBHbIE MeTOAbl 3aluTbl NPeAnosiaraldT HENpepbiBHbIM aHa/M3 NoBeAEeHMA MPOLLeccoB WU
CUCTEMHbIX BbI3OBOB C Lie/1bl0 BblABAEHUA OTKAOHEHUIM OT 6a30Bbix Npodunen. K unmcay Takux metonos
OTHOCATCA: BHegpeHue eBPF-nporpamm Aaa NpPO3pPayvyHOro oTcneXmBaHuA ¢annosbix, cetesBbix M IPC-
onepaunin 6e3 nepesarpyskm Agpa. Mpyn 3ToM COXpaHsAeTcA MNOoHaA BUAMMOCTb aKTMBHOCTM, BK/tO4Yan
NIerMTUMHbIE NPOLECChl, MAaCKMpYyIoLLMe BPeLOHOCHbIe AeNcTBUA. [TpuMeHeHWe NONb30BaTeIbCKUX MOUTUK
B ¢peiimeopkax Tuna Falco wnnm OPA/Gatekeeper pgna 6/10KMPOBKM 3aMycKoB C aHOMAasbHbIMM
KOMBWHaLMAMM apryMeHTOB UAN HECAHKLIMOHUPOBAHHbIM AOCTYNOM K KPUTUYHbBIM yCTpoMcTBam. M3onauma
NoA03pUTENBbHbIX NPOLECCOB Yepes ANHAMMYECKME namespaces 1 seccomp-PuabTpbl A1A NPefoTBpaLLEHNA
M3MEHEHUNA CUCTEMHbIX 06bekToB. MHTerpauma ¢ SIEM/SOAR-nnatdopmammn a1a aBTOMaTM3NPOBAHHOIO
pearnpoBaHuA: OTKAOYEHUE YYETHDIX 3annCei, U30NALMA XOCTa, CO34aHNeE GOPEH3UYECKUX CHUMKOB NAaMATH
W AWUCKa. AKTUBHblE MeToAbl 0becneynBaloT AETEKTUPOBAHME aTaK Ha PaHHMX CTagusAx, O4HaKo TpebytoT
TOHKOM HACTPOMKW MpaBUA KOppenauum u obyvyeHna moaenelt Ha 3TaNoHHbIX paboumx Harpyskax. Bce
WU3MEHEHMA B NMOBEAEHUWN NPOLLECCOB GUKCUPYIOTCA U MOTYT BbiTb COMOCTaB/EHbl C TAKTUKAMM MATPULbI
MITRE ATT&CK. TeopeTnyeckm BO3MOXKHbI CUCTEMbI, COYETalOWME NPOAKTUBHbBINA KOHTPO/Ib C a4aNTUBHbIM
MalMHHbIM 0byuyeHnem. Maes 3aknoyvaeTca B GOPMUPOBAHUM AMHAMMYECKUX 6a3oBbix npodunen c
nocnenyolleir aBTOMATUYECKOM KOPPEKTUPOBKON MNOJMTUK NPU BbIABAEHUMM aHOMaAMMK. [MpakTtuyeckas
peann3aumsa TaKMX MeTOLOB CTa/IKMBAETCA C TPYAHOCTAMMU: BaPUATUBHOCTbIO Paboumx HarpysoK, N0XKHbIMM
cpabaTbiBaHMAMM  NPU  NEFUTUMHBIX  OBHOBAEHMAX, HEOobXOAUMMOCTbIO  TOYHOTO  pasAeneHus

AOMUHUCTPATUBHBIX U BPEAOHOCHbIX ,D,EVICTBMVI. ,ﬂ,OCTOBEprIe cBegeHna o Co3gaHuMM  NONHOCTbHO
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ABTOHOMHbIX CUCTEM, He TpebyloWwmx 4es0BEYECKOrO KOHTPONA W 3KCMEPTHOW BannZauuu, B OTKPbLITOM
NiUTepaType OTCyTCTBYHOT.

7. 3aknoyeHne

MNpoBeseHHbIM aHanM3 no3soasetT chopmynMpoBaTb chegylowme BbiBogbl: COBOKYNHOCTb
APXUTEKTYPHbIX CBOMCTB COBPEMEHHbIX OMEPALMOHHbBIX CUCTEM — MHOTOYPOBHEBbIN KOHTPO/b AOCTYNa,
BepPUGULMPOBAHHAA 3arpyska, M301ALMA MPOLLECCOB, Pa3BUTLIA ayauT M Kpuntorpaduyeckasa 3almTta
CUCTEMHbIX 06beKTOB — obecneymBaeT MM CTaTyCc Hanmbonee ynpaBasemoro TMNa NPorpammHoli cpeapl.
OncTaHUMOHHas KoMmnpomeTauma agpa 6e3 skcnayataumm ya3BUMOCTEN UAK OWMBOK KOHOUIYpUPOBaHUA
NPUHUMNNANbHO HEBO3MOMXKHA. BmecTe ¢ Tem, cunTaTb OMEPALMOHHYIO CUCTEMY abCOMIIOTHO Heysa3BMMOW
6b1710 66l OWNMOOYHO. HayyHO AOKa3zaHa BO3MOMKHOCTb 06X043 KOHTPOAEN nNpu Haanumm GU3NYECKUX Uaun
NIOTMYECKMX BEKTOPOB  A0CTynma. 3adUMKCMPOBaAHbl peasbHble Cayvyanm OOHapyKeHUA  PYTKUTOB,
KNOHUPOBAHHbBIX TOKEHOB W MOANPUUMPOBAHHBLIX APaBEPOB Ha cepBepax rocyAapCTBEHHbIX W
KOMMepYeCKnx CTpyKTyp. Passutme texHuk living-off-the-land n ycnoxHeHne atak Ha LLENOYKM MOCTAaBOK
NOBbILIAOT NOTEHLMANbHYIO YA3BUMOCTb NPOrPaMMHbIX cpes. Oas 06bekToB, Tpebytowmx 0coboro yposHs
6€30MacHOCTU, NPUMEHEHME AOMOAHUTE/IbHBIX Mep 3aliuTbl CTAaHOBUTCA oba3aTesibHbiM. CoBpemMeHHas
6e30nacHOCTb ONEepPaLMOHHbIX CUCTEM [OJIKHA CTPOUTLCA Ha KOMMAEKCHOM MOAXOAE, BK/OYAMOLLEM
MaHAATHOEe pasrpaHMYeHWe MnpaB, HenpepbiBHbIA MOHUTOPUHT LLeNOCTHOCTU, NOBEAEHYECKUI aHanAu3 u
aBTOMATM3MpPOBaHHOE pearMpoBaHue. Haubonee mHoroobelwaowWmm HanpasneHnem obecneyeHus
YCTOMYMBOCTU ABAsAETCA MHTerpaumsa eBPF n mawunHHOro obyvyeHua gnsa [eTeKTMPOBaHMA aHOManuii B
peanbHOM BPEMEHW, TAe 3alMTa ONUPAETCA Ha aHa/M3 MOBELEHMA, @ HEe Ha CTaTUYeCKMe CUrHaTypbl.
MonbITKa 3CKaNauMmM NPUBMAETMIA B TAKUX CUCTEMAX HEM3DEKHO OCTaBASAET CeApbl B *KyPHaNaX CUCTEMHbIX
BbI30OBOB M CTAHOBUTCA OYEBUAHON 418 aHAAUTUKKU. TakKum 06pa3om, coBpeMeHHasa onepaunmoHHas cuctema
npeacrasnaseT cobon BbICOKO3AWMLLEHHYIO, HO He abcontoTHO Ge3onacHylo cpedy BbIMNOJIHEHMA KoAa.
TONbKO KOMMIEKCHOE MPUMEHEHME apXUTEKTYPHbIX MEXaHM3MOB KOHTPO/S, aKTUBHOFO MOHWTOPWUHIA M
KpunTorpaduyeckmx cpeacts no3sosseT obecneyntb Tpebyemblin ypoBeHb 6€30NacHOCTM Aaa MHbopMaLLMK
Pa3/IMYHOM cTeNeHn KOHPUAEHLMANBHOCTH.
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ONTOBO/IOKOHHASA CBA3b, KAK CNOCOB BE3ONACHOW NEPEQAYN OAHHbBIX

AHHOTauuA

JaHHaa paboTa npeactasaseT coboit KOMNAEKCHOe UccnefoBaHMe CBOMCTB BOIOKOHHO-ONTUYECKMX
AvHniA ceasum  (BOJIC), obecneuynBaloMX BbICOKMIA YPOBEHb 3almTbl MNepefaBaemblX LaHHbIX OT
HeCaHKUMOHMPOBAHHOrO JocTyna. B cratbe noapobHO paccmaTpuBatoTca  PpU3MYECKMEe OCHOBbI
GYHKUMOHMPOBAHMA ONTMYECKOTO BOJIOKHA, BK/OYas fB/IEHME MOJIHOMO BHYTPEHHETO OTPaXKeHUs W
NPUHLMMNbI  PACNPOCTPAHEHMA 3SNEKTPOMArHUTHOrO MNOAS B BONHOBOAHbLIX CTPYKTypax. [lpoBeaeHa
cMcTeMaTU3aLMA CYLLECTBYIOLLMX YIPO3 U METOA0B nepexsata MHpopMaL M1, Kak NaccuBHbIX (MUKPOU3rMbbl,
perucTpauus 6OKOBOro M3nydyeHusa), Tak U aKTUBHbIX (HapyweHue LUenoCTHOCTM BOJIOKHA, ONTUYecKoe
oTBeTBNeHMe  curHana). Ocoboe  BHMMaHWE  yAenseTca  aHaAM3y  peanbHbIX  MHUMAEHTOB
HEeCaHKLMOHMPOBAHHOIO CbéMa AaHHbIX C ONTOBO/IOKOHHbIX MarncTpasen, BKIoUYaa U3BECTHbIE C/lydan Ha
0bObeKTax TrocyaapCTBEHHOM WM KOMMeEpPYecKon WHOPaACcTPyKTypbl. PaccmaTpuBaloTcs CoOBpPeEMEHHbIe
TEXHUYECKME pelleHMA ANA MOHWUTOPUHIa LLe/IOCTHOCTU ONTMYECKUX TPaAKTOB, METOoAbl KOMMeHcauuu
BHOCUMbIX MOTEPb, @ TaKXKe NepcrneKTMBHbIE HaNpPaBNeHMA Pa3BUTUA 3aLMLIEHHbIX TENEKOMMYHUKaLNA.
OTaenbHbIA pa3gen NoceBAWEH KBAaHTOBOM Kpuntorpaduu m pacnpeaenéHHbIM AaTyMKam Kak Hambonee
3¢ deKTMBHbIM cpeacTBam obecneyeHns abcoNoTHOM KOHbUMAEHUMANbHOCTU. B 3aKkntoueHMn ob6obLuaeTcs
onbIT npumeHeHunsa BOJIC B CTPYKTYpax € NOBbILWEHHbIMU TPeboBaHUAMM K UHGOPMaLMOHHON 6e30NacHOCTH,
noa4YépKMBaeTcA HEOBXOAMMOCTb KOMMIEKCHOTO MoAxoAa, coyeTalolero GpuanMyeckylo 3almty Kabens,
AKTUBHbIN MOHUTOPUHT U KpunTorpaduyeckne metompl.
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FIBER-OPTIC COMMUNICATION AS A METHOD OF SECURE DATA TRANSMISSION

Abstract

This paper presents a comprehensive study of the properties of fiber-optic communication lines (FOCL)
that ensure a high level of protection for transmitted data against unauthorized access. The article examines
in detail the physical principles of optical fiber operation, including the phenomenon of total internal
reflection and the propagation of electromagnetic fields in waveguide structures. A systematic classification
of existing threats and information interception methods is provided, covering both passive techniques
(microbending, side emission registration) and active methods (fiber integrity violation, optical signal
tapping). Special attention is paid to the analysis of real-world incidents of unauthorized data extraction from
fiber-optic backbones, including known cases involving state and commercial infrastructure. Modern
technical solutions for monitoring the integrity of optical paths, loss compensation methods, and promising
directions for secure telecommunications development are reviewed. A separate section is dedicated to
quantum cryptography and distributed sensors as the most effective means of ensuring unconditional
confidentiality. The conclusion summarizes the experience of using FOCL in structures with heightened
information security requirements, emphasizing the need for an integrated approach combining physical
cable protection, active monitoring, and cryptographic methods.

Keywords:
fiber optic, information protection, unauthorized access, quantum cryptography, data interception,
information security, optical fiber, total internal reflection, Rayleigh scattering, optical cable, reflectometry,
IDOCS, code jamming, Faraday effect, mode structure, microbending, side emission, passive eavesdropping,
active eavesdropping, photodetectors, quantum key distribution, distributed sensors,
bidirectional testing, critical infrastructure, military communications, privacy

1. BeegeHue

CoBpemeHHbI 3Tan pa3BuUTUA WMHGOPMAUMOHHOrO ObOLLEeCTBA XapaKTepusyeTca CTPeMUTENbHbIM
pocTom o6bemoB, MepenaBaemblXx AaHHbIX M obocTpeHnem npobaem, CBA3aHHbIX C obecneyeHMeM WUX
KOHOMAEHUMANBbHOCTU. [JNA rocyAapCTBEHHbIX CTPYKTYP, 0O0OPOHHOro Komnaekca, PUHAHCOBbIX MHCTUTYTOB
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M KPYMHbIX KOMMEPYECKMX OpraHusaLmMii BONpoC 3aluTbl KAHaNoOB CBA3U NpuobpeTaeT nepBocTeneHHoe
3Ha4yeHue. BONOKOHHO-ONTUYECKME JSIMHMM CBA3M, obpasylowmne ¢GU3NYEeCcKylo OCHOBY r106anbHOM
TENIEKOMMYHUKALMOHHON MHPPACTPYKTYPbI, TPAAUUMOHHO NO3ULMOHUPYIOTCA KaKk Hanbosee HageXHble ¢
TOYKW 3pPEHUA 3aLMLLEHHOCTM Nnepegasaemoit MHpopmaumm. B npodeccmoHanbHOM cpeae AONroe Bpems
AOMWHWMPOBaAnNo npeacraBaeHne 06 abcoNoTHON HeYA3BUMMOCTM ONTOBOIOKOHHbIX KaHA/10B, OCHOBAHHOE Ha
0COBEHHOCTAX PAcNpOCTPaAHEHMA CBETa B CTEKNOBONOKHE. OA4HAKO pe3ynbTaTbl HAaYYHbIX UCCAef0BaHWUM
nocneaHuX AecATUNETUI CBUAETENLCTBYHOT O MPUHLUMUMNNANBHON BO3MOMHOCTM HECAHKLMOHMPOBAHHOTO
CbeMa AAHHbIX NPU ONpeaeNneHHbIX YCNOBUAX. TeM He MeHee, COBOKYMHOCTb GU3NYECKUX U KOHCTPYKTUBHbIX
0cobeHHOCTE OMNTUYECKOro BOJIOKHA obecrneynBaeT emy CyLLeCTBEHHOE NPEUMYLLECTBO Mepes,
anbTePHATMBHbIMM cpedamn nepegaun. Llenbio aaHHOW paboTbl ABAAETCA BCECTOPOHHMI  aHanu3
dM3NYECKMX MPUHLMMOB 3aWmUTbl MHPOPMALMM B BOJSIOKOHHO-OMTUYECKMX CUCTEMAX, CUMCTeMaTM3auma
NOTEHLMANbHbBIX Yrpo3 U METOL0B MPOTMBOLENCTBUA HECAHKLMOHUMPOBAHHOMY AOCTYyNy, a TaKKe 0630p
COBPEMEHHbIX M NEPCMNEKTUBHbIX TEXHONOTMI 0b6ecnedeHns MHGOPMALMOHHOM 6e30MacHOCTH.

2. OcobeHHOCTU PacnpPOCTPaHEHUSA 3NEKTPOMArHUTHORO NOASA B BO/IHOBOAHbIX CTPYKTYpax

KnioueBoe oT/M4Me ONTOBOSIOKOHHbIX CUCTEM OT TPAAMLMOHHbLIX NPOBOAHbIX IMHWUI 3aK/oYaeTca B
npupoae nepeHoc4Ymnka MHGopmaumm. BMecTo snekTpmMyYeckoro Toka, ABUKEHNE SNEKTPOHOB MO KOTOPOMY
HEN36EXKHO MOPOXKAAET INEKTPOMArHUTHOE MONE B OKPYXKAIOLLEM MPOCTPAHCTBE, B ONTUYECKOM BOJIOKHE
MCNONb3YHOTCA CBETOBbIE MMMYbCbI, PACNPOCTPAHAIOLMECA B AMIIEKTPUYECKON Ccpese. DNEeKTPOMarHuTHoe
nosfe, COMPOBOXJAalolLlee CBETOBYD BOJIHY, COCPefOTOMEeHO B HemnocpeacTBeHHon 6ausoctn  oOT
CBETOBeAyLEeN *Kubl. PaccTosHWE, HA KOTOPOE MNoJie NPOHUKAET 3a Npeaenbl cepaLeBMHbI, CONOCTaBUMO C
O/WMHOW BOMHbI W COCTaBAsAET MOpPAAKAa MUKPOHa. [laHHOe 06CToATeNbCTBO MMEET MPUHUMUMNNANIbHOE
3HaYeHWe Anaa 3awmtbl MHGOpmauuu. B oTanume oT MeaHbIX Kabenen, M3yyeHME KOTOPbIX MOXKHO
PervcTpmMpoBaTh ANCTAHLMOHHO C MOMOLLbIO COOTBETCTBYIOLWMX AaTYMKOB, ONTUYECKOE BOJIOKHO He co3aaeT
NnapasuTHOro paguousnydyeHua. [na nonyvyeHma AOCTyna K nepegaBaembiM [AHHbIM 3/10YMbILWAEHHUKY
Tpebyetca obecneuntb GU3IMYECKUI KOHTAKT C BOJIOKHOM, YTO NpeanosaraeT HapylleHue LenoCTHOCTU
3aLUMUTHbIX NOKPOBOB Kabens. Jltoboe NogobHOe BO3AENCTBME C BbICOKOM BEPOATHOCTbIO OyAeT 0OHapyKeHo
COBPEMEHHbIMW CUCTEMAMM MOHUTOPUHTa.

3. flBNneHne NoNHOro BHYTPEHHETO OTPAXKEHUA Kak OCHOBA CBETOBOAHOIO 3ddeKTa

PacnpocTpaHeHuMe cBeTa N0 ONTUYECKOMY BOJIOKHY NOAYMHAETCA 3aKOHaM reOMeTPUYECKON ONTUKK U
6a3unpyeTca Ha ABAEHUM NOJIHOTO BHYTPEHHEro oTparkeHusA. KOHCTPYKUMS BONOKHA npeactasaset coboit
OBYXC/IOMHYIO  CTPYKTYpY, TrAe BHYTPEHHAS cepaueBMHa W3  CBEPXYUCTOrO  KBapLEBOro  CTEKa
XapakTepusyetca 60see BbICOKMM KOIGOUUMEHTOM MNPENOMIEHNA MO CPABHEHUIO C OKpYyrKalowen
ob6onoukoit. Mpu BBOAE CBETOBOrO Nyva B TOPEL, BOJIOKHA Noj, onpeaeseHHbIM YIOM TPaeKTopusa ero
OBUXKEHUA NpuobpeTaeT 31Ur3aroobpasHbI XapaKTep BCAEACTBME MHOFOKPATHLIX OTPAXKEHUIA OT rpaHULbl
pasgena cpea. MNoka yron nafeHus cBETOBOM BOJIHbI Ha rpaHuULYy cepAaLeBMHa-060104Ka OCTAaeTCs MeHbLUe
KPUTUYECKOrO 3HAYeHUA, onpeaenaemMmoro COOTHOLEHWEM MOKasaTesnel NPeNoMIeHUs, CBET He NOKnaaeT
npeaenos BosHOBOAA. M3meHeHMe ycnoBuiA pacnpoCcTpaHeHUA — MexaHudyeckas gedopmaumsa, 1oKaabHoe
noBbIWEHME TeMMepaTypbl, BO34ENCTBUE AABNEHUSA — CMOCOOHO HapyLMTb PEXMUM MOJIHOrO BHYTPEHHEro
OTPaYKEHUSA M BbI3BATb YAaCTUUHYIO YTEUKY M31y4eHUs. ITa 0coOBeHHOCTb CO34a€eT KaK NOTEHLMabHble KaHabl
YTEUKM, TaK U BO3MOXKHOCTU A1 NOCTPOEHUA CUCTEM OOHAPYKEHNA HECAHKLMOHMPOBAHHOIO A0CTYNa.

4. MPUYNHBI BOSHUKHOBEHWSA NOBOYHbIX U3/TYYEH U B BOSIOKOHHbIX CBETOBOAAX

HecmoTpsa Ha BbICOKYIO CTeMeHb 3alMLLEHHOCTH, UCCNeA0BaHMA MNOKA3bIBAKOT MPUHUMUNNANABHYIO
BO3MOHOCTb YTEYKM WHPOPMAUMM 33 CYET PErMcTpaumm NobBOYHbLIX ONTUYECKMX M3aydveHWid. [daHHoe
ABAeHMUe 0b6yCN0BIEHO HECKOIbBKUMU PU3UYECKMMMN NMPUYMHAMMU, HEYCTPAHUMbIMW Ha COBPEMEHHOM YPOBHE
pa3BUTUA TEeXHOOrMU. Ha HayanbHOM y4yacCTKe BOJIOKHA NpW BO3OYXAEHWUM UCTOYHMKAMM C LUMPOKOW
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AMarpamMmmoit HanpasieHHOCTM GOPMUPYIOTCA TaK Ha3blBaeMble BbITEKAKOLWME MOAbl — TUMbl KOnebaHui,
YaCTMYHO pacnpocTpaHaowmeca B 060/104Ke U CNOCOBHblE MOKMAATL BONOKHO Ha MPOTAMKEHMMU MepPBbIX
KMNOMETPOB Tpaccbl. B ob6beme KBapuLEBOro CTeK/Aa BCerga NPUCYTCTBYIOT MMKPOCKOMUYECKMe
HEOA4HOPOAHOCTU, Ha KOTOPbIX MPOUCXOAMUT P3/IEEBCKOE PacCceAHNe CBETA BO BCEX HAMPaBAEHMAX, BKAOYAA
HanpaB/ieHMe 3a Npesesbl CBETOBEAYLLEN XKUAbl. JaHHbIN Npouecc HOCUT GyHAAMEHTANbHbIN XapaKTep U He
MOXEeT bbiTb NMONHOCTBbIO YCTPaHeH. JIOKaNbHble M3MEHEHUA FEOMETPUM BONHOBOAA, BO3HWMKAOWME NpU
NPOKNAAKE WM 3KCNAyaTaumm Kabenda, TakKe cnocobcTByOT NpeobpasoBaHMI0 HanpaBAAEMbIX MOZ B
BbiTeKkatowme. Ocobylo onacHOCTb MNPeACTaBNAOT nepuoauyeckme agedopmaumm € NEPUOAOM,
COBMAAAWMM C NEPUOAOM BUEHUIN MeXAY MOAAMMU — B TAKUX YCNOBUAX MHTEHCMBHOCTb YTEUYKM MOKET
[OCTUraTb 3HAYUTENbHbIX BeMYMH. MexaHuyeckoe [AaBfeHMEe HA BOJIOKHO CO CTOPOHbl 3/1EMEHTOB
KpenieHns UAn BHELWHUX NPeAMETOB TAKKe U3MEHAET YCI0BMA PAacNpPOCTPaHEHMA CBETa.

5. PeanbHble cy4am HECAHKLMOHUPOBAHHOIO AOCTYNA K IMHUAM CBA3MU.

Onepauma "lvy Bells" n ee 3HayeHWe Ana NOHUMaHMA YA3BUMOCTU KabenbHbix cuctem. Hambonee
M3BECTHbIM NPUMEPOM YCMewWHOoro nepexsata MHGOPMaLUMM C NOABOAHbLIX KabenbHbIX NUHWA ABNAAETCA
onepauuna "lvy Bells", nposogmslianacs BoeHHO-MoOpcKMmM cunamm CLUA B 1970-x rogax. CneumanbHO
pa3paboTaHHbIA NoABOAHbLIA annapat obecneuynmBan PU3IMYECKMIA KOHTAKT C Kabenem CBSi3U B COBETCKUX
TEPPUTOPMA/IbHBIX BOAAX W PErMCTPUPOBAST 3NEKTPOMArHUTHOE M3/ydeHune. XOTs OOBbEKTOM onepaumu
ABNANNCE MegHble Kabenu, cam GaKT AUTENbHOTO CKPbITHOFO Cbema MHGOPMALMM C MarucTpaabHOM ANHUK
CBA3N MPOAEMOHCTPUPOBAa YA3BUMOCTb TENEKOMMYHUKAUMOHHOW WHOpPAcTpyKTypbl. C nepexogom Ha
ONTOBOJIOKOHHbIE TEXHONOMMN BO3MOXKHOCTb ANCTAHLIMOHHOIO NepexsaTa bblna ycTpaHeHa, 04HaKo uctopus
"Ivy Bells" coxpaHseT akTyasibHOCTb KaK HanoOMWUHaHME 0 HEOBXOANMMOCTHU 3aLLNTbI PU3MUYECKON LENOCTHOCTH
KabesIbHbIX TPACC M NOCTOAHHOIO MOHUTOPUHIA UX COCTOAHMA.

B 2003 roay npu npoBeAeHWN NIAHOBbIX PErlaMeHTHbIX PaboT Ha BOJIOKOHHO-OMNTUYECKON NUHUN,
coeanHatoLLel 3aaHuA EBponeiickoro napnamerTa B bptoccene u Ctpacbypre, 66111 06HapyKeHbl NPU3HAKK
HEeCaHKUMOHMPOBAHHOIO BMeLIaTeNbCTBA. AHA/IM3 MapamMeTpPoB JIMHUM BbISBUA aHOMAJIbHbIE MOTEPU
ONTMYECKOM MOLLHOCTM HA ONpenefieHHOM YYacCTKe, HexapaKTepHble A8 HOPMasJbHOM 3KCnayaTaumu.
JetanbHoe obcnepoBaHMe NO3BOIMAO OOHapYKWUTb YCTPOMCTBO CbeMa MHPOpMaLMK, NOAKNIOYEHHOE K
BOJIOKHY B MeCTe ero MuKpousrnba.[JaHHblil WHUMAEHT MOATBEPAWMA, YUYTO LaXe JIMHUWU  CBA3M,
06CNyKMBatOLLME BbICLLIME OPraHbl BAACTM, HE MOTYT CYMTATLCA abCOMOTHO 3aLMLLEHHbIMUY B€3 NPpUMeHeHUs
[ONONHUTENbHBIX Mep KOHTponsA. Hambonee ya3BMMbIMM OKa3asiMCb YYaCTKM Tpacchbl, Npoxogswue no
TEPPUTOPUAM C OrpaHUYEHHBIM KOHTPOAEM A0CTYNa.

B 2012 roay npv npoBeAeHMM BOCCTaHOBUTENbHbIX PaboT Ha MarncTpasbHOM Kabese, NoBpeXKAeHHOM
CTPOUTENbHON TEXHUKOW B palioHe NOHOOHCKOro CUTU, CNeunanmcTbl TEIEKOMMYHUKALLMOHHOMW KOMMAHUN
OBHapyKMAU crieabl NpegHAMEPEHHOro MeXaHUM4YecKoro Bo3aencTeus. K ogHOMYy M3 BOJOKOH 6blo
NOAKNIOYEHO MWHUATIOPHOE YCTPOMCTBO CbemMa WMHPOPMALMKM, UCKYCHO 3aMacKMpoBaHHOE B HETOHHOM
610Ke, UMUTUPYIOWEM 3/1EMEHT FOPOACKON MHPPACTPYKTYPbI. ITOT C/y4al XapaKTepeH MCNo/b30BaHUEM
CTPOMUTE/bHbIX PaboT B KayecTBe NPUKPLITUA 4S8 AOCTYNa K KabeibHOW IMHWUW. 3/10yMbILUAEHHUKN NPOABUAN
BbICOKMI ypOBEHb MOAFOTOBKM U TLLATE/IbHOCTb MPW MACKUPOBKe 060pya0BaHUA. MHUMAEHT noaTBEpANA
HEOOXOAMMOCTb OpPraHM3aUMM MNOCTOAHHOIO MOHWTOPWHIA COCTOAHMA Kabenew parke Ha yyacTKax,
CYMTatoLLMXCA 61aronoyYHbIMM.

6. AKTMBHbIe cNocobbl M KOMMNEHCALMOHHbIE METOAbI HEFNMACHOIO NoNyYeHns nHGopmaLmm

AKTMBHbIe MeToAbl NpeanoaaratoT NPUHYAUTEIbHOE U3MEHEHME YCAOBUIM PacnpoCTpaHEHMA CBeTa B
BOJIOKHE C Lie/1bl0 BbIBOAA 3HAYUTENIbHOM YaCTW ONTUYECKON MOLLHOCTM 3a Npeaebl CBeToBeAyLLEeNn Xubl. K
YUCNlY TaKMX METOLO0B OTHOCATCA: CO34aHME JIOKaZbHOTO M3rmba BOJMOKHA C pPaguMycom, MeHbLIUM
KPUTUYECKOro 3HauyeHuA. MpuM 3TOM HapyLllatoTCA YCNOBUA MOJIHOTO BHYTPEHHEro OTPAXKEHWA, U 4YacTb
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CBETOBOrO NMOTOKA MOKWAAET BOJIOKHO. MNpuMmeHeHWe cneumanbHbiX NPU3IM UAW 30HA0B, BAAB/IMBAEMbIX B
060/104KY A4/1A HAPYLIEHUA LLeNOCTHOCTU IpaHuLLbl pasaena cpes. XMMMUYecKoe Uan MexaHudecKoe yaaneHune
3alNUTHOM 0BONOYKM M YacTU KBapLeBoi 0B0NOYKM AR MOAYYEHUA MPAMOro AOCTyna K CepAaLeBuHE.
BBapuBaHMe B pa3pbiB BOJIOKHA UKW MOAKIOYEHNE K HEMY ONTUYECKOrO OTBETBUTENA. AKTUBHbIE METOAbI
obecneymBatoT AOCTYN K CUFHaNY 3HAYUTENIbHOW MOLLHOCTM, OAHAKO HEeM3BEXXHO M3MEHAT MapameTpbl
PacnpoCTPaHEHMA: CHUXKAETCA MOLLHOCTb Ha NPUEMHOM KOHLE, BO3HMKAIOT MapasuTHble OTParKEHUS,
WCKaXKaeTca MOAOBAA CTPYKTypa M3nydyeHuA. Bce 3TM M3MeHeHMsa moryT ObiTb 0BHapyKeHbl cuctemamm
MOHWTOPUHTA.

TeopeTnYeckn BO3MOXHbI CMocobbl Cbema, COYeTaloLWMe CKPbITHOCTb MNACCMBHbLIX METOAO0B C
3¢ PEeKTUBHOCTbIO aKTUBHbIX. M aeA 3aKnto4aeTcsa B BbIBOAE YaCTU U3NydYeHMA Yepe3 HOKOBYHO NOBEPXHOCTb C
nocnenyoLLelt KOMMNeHcalmen BHECEHHbIX NOTEPb NyTemM 06paTHOro BBOAA CneLmMaibHO CGOPMUPOBAHHOTO
curHana. MNpakTuyeckasa peanmsauma TakMx MeToL0B CTa/IKMBAETCA C HENPEOAO/IMMbIMU Ha CEroAHALIHUIN
OEeHb TPYAHOCTAMW: CTATUCTUYECKMM pPa3bpocom MapameTpoB BOJIOKHA MO AJIMHE, CMEKTPasbHbIMM
0COBEHHOCTAMM N1a3ePHbIX MCTOYHUKOB, HEOBXOAMMOCTbIO TOYHOrO cornacoBaHuMa ¢as WM aMnauTya,.
JocToBepHble CBEAEHMA O CO34aHUWU AEWUCTBYIOLMX KOMMEHCALMOHHbLIX YCTPOWCTB CbeMa B OTKPbITOM
nnTepaType OTCYTCTBYHOT.

7. 3aknouyeHne

MpoBeseHHbI aHaNn3 No3BoasAeT chopMynnMpoBaTh caeaytowme BbiBoabl: COBOKYNHOCTb PUINYECKMX
CBOWMCTB OMNTMYECKOrO BOJIOKHA — OTCYTCTBME 3/IEKTPOMArHUTHOIO W3MYYeHWUs, JIOKanus3aumsa nosasa B
cepaueBnHe, MHOTOYpPOBHEBasA KOHCTPYKTMBHAsA 3aLWMTa U BbICOKasA CKOPOCTb Nepesaym —obecneymBaeT emy
cTaTyc Hambosee 3alMLLEHHOrO TWUNA KaHaNoB CBA3WU. [MCTAHUMOHHbBIN nepexsaT WMHpopMaumm C
ONTOBOJIOKOHHbIX JIMHUA MNPUHLMMANANBHO HEBO3MOXKEH. BmecTe c Tem, cuMTaTb ONTMYECKOE BOJIOKHO
abcontoTHO HeyA3BUMbIM Bbl10 6bl OWKMBOYHO. HayyHO A0Ka3aHa BO3MOMKHOCTb CbemMa MHopmaLmMm npu
du3mnyeckom goctyne K Kabento. 3adMKCMPOBaHbl peasibHble Cayyan OOHapyKeHWs NOAC/YLIMBAOLMX
YCTPOMCTB HA /IMHUAX CBA3M TOCYAAPCTBEHHbIX M KOMMEPYECKUX CTPYKTYp. PasButMe TexHONOrMn u
yAelweBNeHne ONTO3NEKTPOHHOIO 060pPYyLO0BaHUA MOBLIWAKT MOTEHLMANbHYIO YS3BMMOCTb BOJOKOHHO-
onTuyeckmx ceTeih. [Ons o6bekToB, Tpebyowmx ocoboro ypoBHS 6e30MacHOCTM, MPUMEHEHMe
[ONONHUTEIbHBIX MEp 3alLMTbl CTAHOBUTCA 0baA3aTesibHbIM. COBpeMeHHas 3alimMTa BOJIOKOHHO-ONTUYECKUX
JIMHWIA AOMKHA CTPOUTBLCS HA KOMIMJIEKCHOM NOAX0AE, BK/OYatoLLeM GpUINYECKYIO 3aLMTY Kabens, akTUBHbIN
MOHUTOPUHI €ro COCTOAHMUA, KpunTorpaduyeckyto 3awmty TpaduKa WM NepCneKkTUBHblE KBAHTOBbIE
TEXHONIOTUM.

Hanbonee mHoroobeliatolwmm HanpasaeHMem obecnedyeHua abcontoTHOM 6e30nNacHOCTM sABAAETCA
KBaHTOBasA Kpuntorpadus, rae KoOHPUAEHUMANbHOCTb rapaHTUpyeTcAa OGyHAAMEHTaNbHbIMW 3aKOHaMu
bM3UKM, 2 He MaTEMATUYECKOM CNOKHOCTBIO aITOPUTMOB. MNomMbITKa NepexBaTta B TaKMX CUCTEMAX HEM3OEKHO
paspyLluaeT KBaHTOBOE COCTOAHME (GOTOHOB M CTAHOBUTCA O4YeBMAHOW. TakMm 0Opasom, COBpeMeHHoe
ONTOBOJIOKHO NpeacTaBaseT coboi BbICOKO3aLMLLEHHbIN, HO He abcontoTHO 6e3onacHbIN KaHan nepesayun
AaHHbIX. TONIbKO KOMMAEKCHOE MpUMeHeHMe PpU3MYECKMX METOAOB 3aLMTbl, aKTUBHOrO MOHMUTOPMHIA U
Kpuntorpadryeckmx cpeacTs no3sonset obecneuntb Tpebyemblii ypoBeHb 6e30nacHOCTM s MHPopmaLmm
pas3/INYHOM cTeneHn KoHPUAEHLMANbHOCTH.
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THE DIGITAL ECONOMY: TECHNOLOGICAL INNOVATION AND STRUCTURAL
INTEGRATION IN GLOBAL FINANCE

Abstract

This research article presents a detailed, macro-level economic analysis of the global digital economy,
exploring the systemic impacts of deep digitalization on contemporary financial institutions and commercial
market structures. Rapid technological innovations, the proliferation of global electronic commerce (e-
commerce) architectures, and the deployment of automated, algorithm-driven banking networks are
fundamentally restructuring international economic integration. This paper evaluates the strategic role of
digital frameworks in driving macroeconomic efficiency, eliminating transactional friction, reducing
operational expenditures, and minimizing the impacts of human error within corporate environments.
Additionally, the study investigates the systemic risks, regulatory challenges, and competitive dynamics
introduced by automated cross-border asset allocation, concluding that comprehensive digital literacy and
technological integration are mandatory prerequisites for achieving professional longevity and national fiscal
resilience in an increasingly automated world.

Keywords:
digital economy, global finance, financial technology, e-commerce architecture,
economic integration, algorithmic workflow.

Introduction

The twenty-first century represents an era defined by the sweeping integration of information
technology networks, high-speed cloud computing, and advanced algorithmic data management into the
core fabric of global commerce. The transition toward a sanly ykdysadyyet (digital economy) transcends the
simple adoption of modern software utilities or electronic communication channels; it represents a profound,
paradigm-shifting transformation of the foundational rules governing global business execution,
international trade protocols, and monetary velocity. Historically, market transactions required physical
proximity, manual reconciliation, and heavy bureaucratic oversight, which introduced substantial temporal
and financial friction into economic cycles.

Today, traditional paper-based frameworks are being systematically replaced by unified digital
ecosystems that operate instantly, seamlessly, and globally. As the world’s leading industrial and financial
hubs continue to aggressively migrate their primary productive capacities and service distribution channels
into digital architectures, compliance with this technical transformation is no longer optional. For individual
enterprises and sovereign nations alike, successfully integrating into these emerging digital structures is the
definitive determinant of sustainable economic growth, cross-border market penetration, and long-term
financial relevance.

The Macroeconomic Efficiency and Structural Advantages of Digitization

To fully grasp the economic impact of the digital transformation, one must evaluate the massive
structural cost reductions it introduces across commercial frameworks. The primary economic advantage of
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the digital economy lies in its unprecedented capacity to optimize time allocation and eliminate deadweight
capital expenditure. Within traditional retail and distribution systems, products moved through an elongated,
complex chain of brokers, wholesalers, and physical brick-and-mortar storefronts, with each intermediary
layer adding substantial markups and administrative costs. The rise of sophisticated electronic commerce (e-
commerce) platforms effectively collapses these traditional supply lines through disintermediation—
enabling manufacturers to establish direct, friction-free transactional channels with global consumers.

Furthermore, the automation of corporate document workflows, financial record-keeping, and
contract execution through enterprise resource planning (ERP) software eliminates the heavy expenditures
associated with manual administrative labor. By standardizing data management protocols, digital systems
severely reduce the occurrence of administrative oversight and human error, which historically cost global
industries billions of dollars annually in logistical corrections and legal disputes. This systemic reduction in
transaction costs shifts the corporate cost curve downward, allowing businesses to reallocate capital toward
research, technological development, and product innovation.

Financial Technology Integration and Cross-Border Capital Mobility

The deep convergence of advanced computing with global banking systems has given rise to the highly
disruptive field of financial technology (FinTech), which serves as the primary engine for modern
international capital mobility. In the traditional financial model, executing cross-border payments, securing
commercial credit lines, or facilitating multi-currency foreign investments required navigating a fragmented
network of correspondent banks, manual clearinghouses, and strict localized regulatory delays. This friction
suppressed international business velocity and acted as a severe barrier to entry for small-to-medium
enterprises.

Modern digital financial architectures overcome these boundaries by utilizing automated clearing
networks, high-frequency liquidity pools, and algorithmic risk-assessment models. These technologies enable
capital to flow across international borders with near-zero latency, allowing corporations to manage global
liquidity in real-time, hedge against currency fluctuations instantly, and access international investment
capital from anywhere on Earth. For entrepreneurs, this digital financial architecture democratizes access to
global markets—enabling a firm with a single personal computer to source raw materials globally, manage
international supply chains, and process consumer payments from multiple continents simultaneously.

Conclusion

Ultimately, the emergence of the digital economy represents a permanent restructuring of the global
financial and commercial architecture. The integration of cutting-edge technological innovations, high-
velocity e-commerce channels, and automated financial networks has fundamentally rewritten the rules of
market competition and wealth creation. Organizations that aggressively adopt these digital mechanisms
experience immediate expansions in labor productivity, severe reductions in operational friction, and
unprecedented access to international consumer bases.

Conversely, entities that fail to adapt to this shifting technological paradigm risk rapid economic
marginalization and structural obsolescence. As the global marketplace continues to automate traditional
jobs and financial workflows, maintaining technological literacy and cultivating highly specialized digital skills
become absolute prerequisites for corporate survival. Embracing the digital economy is no longer merely a
path toward operational optimization; it is the vital, strategic foundation required to build professional
longevity, foster continuous commercial innovation, and secure national fiscal resilience within a highly
integrated digital world.
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CAPITAL OPTIMIZATION AND COST EFFICIENCY IN AGRICULTURAL PRODUCTION SYSTEMS

Abstract
In the contemporary macroeconomic landscape, agricultural enterprises face unprecedented systemic

challenges, including heightened price volatility of input commodities, environmental disruptions, and
shifting global trade paradigms. This comprehensive research article meticulously analyzes the underlying
economic mechanisms required to optimize production costs and institute rigorous efficiency frameworks
within agrarian business models. Modern market dynamics mandate that enhancing agricultural
competitiveness must transcend traditional volume expansion; instead, it demands an advanced,
mathematically modeled approach to resource allocation involving raw materials, fertilizers, energy inputs,
and labor workflows. This paper evaluates the financial and structural impacts of lean manufacturing
principles and precision farming models on the net profit margins and long-term sustainable development of
agricultural firms. By assessing the marginal productivity of variable inputs, the study provides a robust
theoretical framework for transforming traditional farms into highly efficient, data-driven agribusinesses.

Keywords:

agricultural economics, cost efficiency, asset optimization, net profit expansion,
structural sustainability, marginal productivity.

Introduction

The agricultural sector serves as the foundational structural pillar that underpins macroeconomic
stability, national sovereignty, and global food security. Despite its traditional roots, the modern agrarian
economy operates as a highly complex, capital-intensive system that is deeply susceptible to external shocks.
Fluctuations in climate patterns, sudden spikes in energy tariffs, supply chain bottlenecks, and the escalating
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prices of chemical inputs introduce substantial volatility into the financial statements of agricultural
enterprises. For an agrarian business to survive and remain competitive under these turbulent market
conditions, traditional management intuition must be replaced by sophisticated, quantitative economic
strategies.

In this environment, merely maximizing total crop yield or livestock output no longer guarantees a
positive net cash flow. If the marginal cost of producing an extra unit of agricultural output exceeds the
marginal revenue generated from its sale, the enterprise effectively erodes its own capital base. Therefore,
the strategic mandate for modern agribusinesses shifts from simple volume expansion to precise cost
optimization and structural efficiency. This article explores how agricultural entities can deconstruct their
operational cost structures, deploy scientific management frameworks, integrate digital resource planning,
and achieve sustainable profitability by treating financial and physical efficiency as a unified economic
discipline.

Deconstructing the Agrarian Cost Structure and Resource Allocation

To achieve meaningful efficiency, an agricultural enterprise must first conduct a thorough economic
deconstruction of its operational expenses, separating them into fixed and variable components. Fixed costs
within an agribusiness typically include administrative overhead, land leases, long-term credit servicing, and
the structural depreciation of heavy machinery such as tractors and combine harvesters. While these costs
remain static regardless of the immediate production volume, they place a continuous financial strain on the
firm's liquid cash reserves.

Conversely, variable costs—encompassing seeds, specialized bio-fertilizers, veterinary
pharmaceuticals, animal feed, labor wages, and diesel fuel—fluctuate in direct proportion to the scale of the
production cycle. The primary avenue for maximizing net profit margins lies in the algorithmic optimization
of these variable inputs. Traditional agricultural methods often rely on uniform application rates, leading to
massive resource waste and chemical runoff that damages topsoil longevity. By applying the economic
principle of diminishing marginal returns, agribusinesses can calculate the exact threshold where adding
more fertilizer or water ceases to yield profitable weight gains or crop volumes.

For instance, localized automated irrigation networks guided by real-time sensor data ensure that
water is distributed precisely when and where the plants require it, eliminating excessive electrical pumping
expenditures. In livestock and horse breeding management, mathematical optimization software can process
the exact nutrient values of various grains, forage crops, and supplements to construct a "least-cost ration
formula." This computational approach ensures that animals receive the exact caloric and protein intake
required for peak health and growth at the absolute lowest available market price per metric ton.

Additionally, deploying preventative maintenance schedules for technical hardware based on
predictive usage metrics drastically reduces the occurrence of catastrophic mechanical breakdowns during
peak operational windows. The capital initially required to deploy these digital monitoring systems is rapidly
offset by the immediate contraction of operational waste, resulting in an accelerated return on investment
(ROI) and a fortified balance sheet.

Conclusion

Ultimately, the institutionalization of cost efficiency frameworks and precision resource management
within agricultural enterprises transcends basic financial bookkeeping; it represents the definitive
cornerstone of modern sustainable agribusiness. By systematically analyzing fixed and variable expense
dynamics and executing data-driven optimization strategies, agricultural firms can effectively minimize
deadweight financial losses while elevating aggregate operational productivity. The traditional view of
agriculture as a low-margin Gamble dependent entirely on climatic variables is dismantled by the strategic
introduction of mathematical modeling, automated monitoring, and lean logistical workflows.
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As the global agrarian economy continues to integrate into highly competitive digital networks, the
survival of individual enterprises will be determined by their internal structural efficiency. Agricultural
managers who proactively transition their operations into calculated, resource-optimized systems secure a
decisive competitive advantage. These practices not only safeguard the immediate cash flows of the firm but
also foster a resilient, scalable economic framework capable of driving long-term agricultural innovation,
stabilizing regional food supply networks, and delivering robust financial returns in an increasingly resource-
constrained world.

References:

1. Agricultural Economics: Principles and Policy , Gurbanov, M. Orazov, K., Ashgabat Academic Press, 2021.
2. Principles of Agribusiness Management, Beierlein, J. G., Schneeberger, K. C., & Osburn, D. D., Waveland
Press, 2018.
3. Precision Agriculture: Technology and Economic Optimization, Stafford, J. V., Cambridge University Press,
2019.
4. The Economics of Lean Production in Agribusiness , Economic Research Journal, Vol. 14, No. 3, 2023.
5. Mathematical Modeling in Agricultural Resource Allocation , Jones, J. W. Antle, J. M., Academic Press,
2022.

© Gurbanmyradova U., Agayev O., Myradov G., 2026

Reyimov Dayanch,

lecturer

Shihmammedova Gulsona,

student.

International Horse Breeding academy named after Aba Annayev
Arkadag, Turkmenistan

VETERINARY MANIFESTATIONS OF TRICHOPTIOSIS: MANAGING HAIR
AND COAT SHAFT DEGRADATION IN DOMESTIC MAMMALS

Abstract

Trichoptiosis, characterized by the longitudinal splitting of the hair or coat shaft, is a condition widely
documented in human trichology that holds equal diagnostic relevance in veterinary medicine. In domestic
mammals, particularly horses, dogs, and production livestock, the structural degradation of the coat fiber
serves as a key clinical indicator of underlying systemic disease, chronic mechanical trauma, or nutritional
mismanagement. This article examines the biological mechanisms that cause cuticle erosion and subsequent
shaft splitting within animal coats. It outlines the diagnostic framework veterinarians utilize to differentiate
simple environmental weathering from infectious dermatological conditions. Finally, the paper details the
necessary adjustments to husbandry, grooming protocols, and dietary intake required to restore coat
resilience. The article concludes that monitoring animal fiber integrity is an essential component of
comprehensive veterinary health assessments and welfare management.
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Introduction

The mammalian coat serves as a vital biological shield, providing thermoregulation, physical
protection, and an immunological barrier against external pathogens. The structural health of this barrier
depends on the integrity of individual hair fibers, which are composed of densely packed keratin proteins
arranged in an outer protective cuticle and an inner structural cortex. When external stressors or internal
systemic imbalances disrupt this structure, the hair fiber can fracture along its length, a clinical condition
known as trichoptiosis.

While often dismissed as a minor cosmetic concern in human styling, trichoptiosis in a veterinary
context is frequently a sign of chronic physiological stress or poor environmental management. Because
domestic animals interact constantly with rough fencing, outdoor elements, and varied nutritional routines,
their coats are highly susceptible to structural damage. Understanding the veterinary mechanisms behind
coat splitting is essential for field practitioners and animal behaviorists aiming to optimize animal health and
productivity.

Main Part: Pathophysiology and Environmental Catalysts in Animals

Mechanisms of Coat Degradation in Veterinary Species

The clinical development of trichoptiosis in animals follows a distinct pattern of physical wear. In a
healthy state, the overlapping scales of the animal hair cuticle are coated in natural lipids secreted by the
sebaceous glands, which keep the coat hydrophobic and minimize friction between rubbing fibers. However,
when this protective coating is stripped away, the fragile inner cortex is left exposed.

Without the supportive outer ring of the cuticle, the long keratin bundles within the cortex begin to
unravel and split under physical pressure. In livestock and horses, this structural breakdown is often most
severe along the mane, tail, or lateral flank regions, where the hair fibers are longest and most exposed to
physical wear.

Environmental Friction and Behavioral Inductions

The primary external causes of veterinary trichoptiosis involve repetitive mechanical trauma related
to behavior or housing conditions. Animals experiencing skin irritation from external parasites like mites, lice,
or fleas will frequently rub their bodies against fences, stalls, or pasture trees to relieve itching. This constant,
high-pressure friction physically crushes the hair shaft, stripping away the cuticle cells and splitting the ends
of the coat fibers.

Additionally, improper grooming techniques—such as using harsh, rigid agricultural combs or bathing
animals with industrial-strength soaps that strip away natural skin lipids—heavily accelerate coat weathering.
This leaves the remaining hair fibers highly brittle and prone to split ends.

Other Parts: Diagnostic Separation and Herd Management Adjustments

Clinical Diagnostics and Differential Assessments

When evaluating an animal presenting with widespread coat splitting and hair loss, a veterinarian must
execute a thorough diagnostic assessment to isolate the root cause. Using a non-invasive magnifying
dermatoscope or performing a gentle hair pluck for laboratory microscopic analysis, practitioners can inspect
the physical structure of the damaged shafts. This allows them to differentiate simple trichoptiosis from more
severe conditions like ringworm, bacterial folliculitis, or endocrine disorders.

Identifying clean, longitudinal splits at the tips of the fibers confirms that the primary issue is physical
weathering or external friction, rather than a deeper biological failure of the hair follicle to manufacture
keratin proteins.

Husbandry Modifications and Nutritional Optimization

Resolving an outbreak of trichoptiosis across an animal population requires a combined approach that
addresses both environmental conditions and nutritional intake. First, handlers must eliminate external
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physical stressors by treating any underlying parasitic infections and removing rough, sharp surfaces from
stalls or pastures.

Additionally, optimizing the animal's daily food ration is essential for strengthening future coat growth.
Incorporating clean protein sources rich in sulfur amino acids, alongside essential minerals like zinc and
copper, provides the hair follicles with the building blocks required to forge durable cross-linked keratin
chains. Over time, as new, highly resilient hair replaces the damaged fibers, the overall integrity and
protective capacity of the mammalian coat are successfully restored.

Conclusion

Trichoptiosis in veterinary medicine is a clear indicator of cumulative physical trauma, behavioral
irritation, or systemic nutritional deficiencies. The structural splitting of the coat fiber occurs when chronic
friction or chemical stripping destroys the outer protective cuticle, leaving the internal keratin cortex
vulnerable to splitting. By utilizing close visual inspection and microscopic tracking, veterinary professionals
can trace these coat changes back to specific environmental or housing issues. Ultimately, preventing
widespread trichoptiosis requires proactive parasite control, gentle handling methods, and balanced,
nutrient-dense nutrition to ensure that domestic animals maintain a resilient and functional biological shield.
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MARKET ENVIRONMENT AND SYSTEMIC EQUILIBRIUM IN MICROECONOMIC SYSTEMS

Abstract
This research paper provides an extensive microeconomic exploration of market environments,
focusing primarily on the foundational mechanics of the laws of supply and demand. Operating at the micro-
level of economic inquiry, this analysis dissects the structural forces that govern price elasticity, resource
allocation, and consumer behavior profiles within highly competitive markets. The article demystifies the
mathematical and behavioral dynamics that occur when producer marginal costs collide with consumer
utility functions, giving rise to market equilibrium. Furthermore, the paper examines how contemporary
businesses can leverage empirical data collection and quantitative modeling to anticipate market shifts,
prevent inventory deadweight, and construct robust pricing strategies. The study concludes that an advanced
comprehension of market equilibrium frameworks is essential for establishing operational resilience and
long-term corporate growth amid shifting macroeconomic landscapes.
Keywords:
microeconomics, supply and demand, market equilibrium, price elasticity,
consumer utility, resource allocation.

Introduction

At the heart of the modern market economy lies a dynamic, decentralized mechanism driven by the
constant interaction of diverse economic agents. Unlike centrally planned or command economic models, a
market-driven framework coordinates the distribution of scarce resources through a spontaneous order
governed by the laws of supply and demand. This interaction constitutes the primary mechanism through
which value is communicated, discovered, and actualized across the global landscape. Every transaction
executed within this framework serves as a data point, signaling changes in consumer preferences,
technological capabilities, and resource availability.

Understanding the delicate structural forces that dictate these microeconomic environments is an
analytical necessity for corporate executives, policy architects, and financial analysts alike. In an era
characterized by instantaneous information flow, rapid shifts in consumer taste, and highly integrated global
supply networks, a firm cannot afford to operate without a rigorous, scientific framework for reading market
indicators. This article provides a comprehensive evaluation of microeconomic market structures, examining
how prices are formed, how equilibrium is maintained, and how firms can utilize quantitative elasticity
models to navigate the complexities of competitive business environments.

The Quantitative Mechanics of Supply, Demand, and Price Formation

To understand the behavior of modern market environments, one must analyze the rigorous
mathematical laws that dictate consumer and producer choices. The Law of Demand establishes a
fundamental inverse relationship between the price of a commodity and the quantity demanded by the
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market, assuming all other contextual variables remain constant ( ceteris paribus ). As the price of a good
declines, its affordability increases, and consumers shift away from substitute goods to maximize their
personal purchasing power. This behavior is rooted in the law of diminishing marginal utility, which dictates
that each additional unit of a good consumed provides less psychological satisfaction than the preceding one,
meaning consumers will only purchase greater quantities if the price drops.

Conversely, the Law of Supply outlines a direct relationship between market price and the volume of
goods producers are willing to manufacture and sell. For corporations, higher market prices represent
increased profit potential, motivating them to expand production capacity, hire additional labor, and invest
in capital infrastructure. When these two opposing market forces interact within a competitive arena, they
naturally gravitate toward a point of intersection known as the market equilibrium price. At this exact
mathematical juncture, the volume of goods offered by producers perfectly balances the volume desired by
consumers. If the market price rises artificially above this equilibrium point, an economic surplus occurs,
forcing firms to slash prices to clear unsold inventory. If the price falls below equilibrium, a shortage emerges,
prompting consumers to bid up prices, which signals producers to ramp up operations.

By applying quantitative elasticity formulas, financial analysts can accurately predict how adjustments
in pricing structures will impact aggregate corporate revenue streams. Furthermore, modern microeconomic
strategy requires analyzing consumer utility maximization under strict budget constraints. Firms must
evaluate consumer indifference curves to understand how individuals balance tradeoffs between different
product categories. Navigating this environment successfully requires a deep integration of empirical market
data with predictive algorithms, allowing businesses to dynamically adjust their production volumes,
optimize warehouse storage costs, and insulate themselves from sudden shifts in competitive behavior.

Conclusion

In conclusion, navigating a modern market environment requires a deep, mathematically precise
understanding of the fundamental forces of supply, demand, and structural equilibrium. By treating these
microeconomic principles not as abstract academic theories but as actionable operational frameworks,
contemporary businesses can accurately calibrate their production outputs to match the precise demands of
the consuming public. The integration of price elasticity metrics and consumer utility models allows
corporate decision-makers to design pricing strategies that maximize revenue while avoiding the financial
risks of overproduction or sudden inventory depletion.

As competitive landscapes grow increasingly volatile due to globalization and technological
disruptions, the ability to read, interpret, and react to market equilibrium shifts becomes the ultimate
determinant of corporate survival. Firms that build their operational models upon rigorous microeconomic
analysis possess the strategic agility needed to pivot during market downturns, exploit structural gaps left by
competitors, and establish a resilient, highly profitable position within the broader macroeconomic
architecture.
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ELECTRONIC MONEY AND TRANSACTIONAL EFFICIENCY IN MODERN MACROECONOMICS

Abstract
This article evaluates the structural and macroeconomic implications of electronic money within the
contemporary digital economy. As physical cash usage declines worldwide, electronic money platforms—
including mobile wallets, digital store-of-value accounts, and central bank initiatives—have emerged as the
primary mechanism for financial transactions. This paper analyzes how electronic fiat replacements minimize
transaction friction, accelerate velocity of circulation, and optimize commercial operations. It further
explores the secondary challenges of operational risk management, digital exclusion, and the erosion of
commercial banking deposit stability under stress. The article concludes that clear legislative frameworks and
resilient technical infrastructure are essential to fully capture the economic value of electronic currency.
Keywords:
digital economy, electronic money, velocity of circulation, financial inclusion, transaction efficiency.

Introduction

The structural evolution of monetary systems is characterized by a continuous effort to minimize
transaction friction and maximize capital mobility. Over the past two decades, the global economy has
systematically moved away from physical currency toward electronic money systems. Electronic money
represents a digital store of monetary value backed by fiat currency, issued upon the receipt of funds, and
accepted as a valid means of payment by individuals and corporate entities alike.

This widespread migration to digital payment systems has fundamentally altered traditional
macroeconomic dynamics. By replacing paper banknotes and coins with instant electronic records, the digital
economy benefits from reduced processing timelines and lowered cash-handling costs. Understanding the
operational structures, market dynamics, and systematic vulnerabilities of electronic money is crucial for
assessing the future stability of the global financial ecosystem.

Main Part: Operational Efficiency, Circulation Velocity, and Market Expansion

The Compression of Transaction Costs and Operational Friction

From a microeconomic perspective, the deployment of electronic money systems significantly
optimizes corporate balance sheet efficiency. Traditional retail transactions involving physical cash incur
substantial secondary costs, including secure transport, banking depository fees, and manual accounting
reconciliation errors. Electronic money platforms streamline these processes by liquidating physical handling
requirements and replacing them with automated ledger updates.

Furthermore, cross-border electronic remittances bypass multi-tiered intermediary networks, allowing
small and medium enterprises to settle accounts with foreign suppliers almost instantly. This drastic
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reduction in overhead expenses allows corporations to preserve their profit margins and reallocate capital
toward strategic research and development.

The Acceleration of Monetary Velocity and Consumer Behavior

The transition to a cashless environment exerts a powerful influence on consumer behavior and
aggregate market demand. Electronic money integration into smartphone applications allows individuals to
execute micro-payments instantly, eliminating geographical and temporal barriers to consumption. In
economic theory, this seamless accessibility accelerates the velocity of circulation—the rate at which a single
unit of currency is exchanged to purchase goods and services within a specific timeframe.

As monetary velocity speeds up, the entire economic system experiences enhanced liquidity, enabling
faster revenue realization for retail industries and fostering immediate market responsiveness to shifting
consumer trends.

Other Parts: Systematic Vulnerabilities and Financial Stability

Digital Governance, System Disruptions, and Cybersecurity Risks

While electronic money networks offer unparalleled convenience, they introduce unique structural
vulnerabilities that threaten operational security. Unlike physical cash, which can be exchanged
independently of industrial utility networks, electronic transactions rely completely on uninterrupted
electrical grids, cellular communication channels, and centralized database servers. A localized network
outage or a sophisticated cyberattack can instantly paralyze commercial activity across an entire region,
preventing merchants from accepting payments and locking consumers out of their capital reserves.

Consequently, financial institutions and payment providers must dedicate massive capital reserves to
construct redundant backup systems and end-to-end encryption protocols to mitigate devastating systemic
downtime.

Monetary Displacement and Deposit Run Acceleration

The popularity of private electronic store-of-value platforms presents a notable challenge to traditional
commercial banking business models. When consumers maintain large capital balances within non-banking
retail digital wallets, commercial banks lose access to stable, low-cost customer deposits that traditionally
fund corporate lending activities.

Furthermore, because electronic money enables instantaneous asset relocation at the touch of a
button, the risk of a digital bank run escalates significantly during periods of broader economic panic.
Institutional frameworks must adapt quickly, introducing stringent liquidity reserve requirements for
electronic money issuers to ensure that digital funds are securely backed by high-quality assets and
convertible back to central bank reserves on demand.

Conclusion

Electronic money has evolved from an optional payment alternative into the operational engine driving
the digital economy. By minimizing operational friction, accelerating the velocity of capital circulation, and
lowering entry barriers for global commerce, digital fiat alternatives dramatically enhance market efficiency.
However, the total abandonment of physical currency introduces significant vulnerabilities related to
cybersecurity, infrastructure dependence, and banking deposit volatility. To maintain long-term financial
stability, policymakers and technology architects must collaborate to build highly resilient digital payment
foundations that protect consumer security while encouraging responsible commercial innovation.
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DYNAMICS AND STRATEGIES OF INTERNATIONAL BUSINESS IN CONTEMPORARY ECONOMICS

Abstract

This article examines the critical function of international business within the framework of modern
economics. As national economies become increasingly interconnected, businesses must navigate complex
cross-border environments to sustain growth, optimize supply chains, and access new consumer segments.
This paper explores the primary drivers of international trade, the strategic management of multinational
corporations, and the economic impacts of globalization on domestic and foreign markets. Additionally, it
analyzes the challenges posed by political risks, trade barriers, and shifting regional regulations. The article
concludes that successful international business execution requires a balance between standardized global
strategies and localized market adaptation.

Keywords:
International Business, Global Trade, Multinational Corporations,
Economic Integration, Market Entry Strategies.

Introduction

The landscape of modern economics is defined by the rapid expansion of international business
operations. Enterprises are no longer confined by geographical borders; instead, they operate within a highly
integrated global marketplace where goods, services, and capital flow across continents. This shift has
fundamentally transformed how companies approach production, marketing, and competitive strategy.

Engaging in international business allows organizations to achieve economies of scale, diversify their
operational risks, and tap into specialized resource pools abroad. Understanding the economic mechanisms
that govern these cross-border transactions is vital for corporate leaders and policymakers who must
navigate an increasingly complex international financial and political environment.

Main Part: Operational Drivers and Market Entry Strategies

Global Trade Drivers and Resource Acquisition

The primary catalyst for international business is the unequal distribution of natural, technological,
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and human resources across nations. Companies actively expand their operations globally to exploit these
differences, seeking cost-effective labor pools, specialized engineering talent, or direct access to raw
materials. By setting up production facilities in strategic locations, multinational enterprises can significantly
reduce their manufacturing expenses and enhance their overall market competitiveness. This systemic
pursuit of cross-border efficiency reallocates capital on a global scale and drives the industrial development
of emerging economies.

Strategic Options for Foreign Market Entry

When an enterprise decides to expand beyond its domestic borders, it must carefully select an
appropriate market entry strategy based on risk tolerance and resource commitment. The most common
entry methods include exporting, licensing, strategic alliances, and direct foreign investment. Exporting
requires minimal capital but leaves the firm vulnerable to transportation costs and tariffs.

Conversely, establishing a wholly owned subsidiary through direct investment represents the highest
level of commitment and risk, but it grants the corporation complete control over its international operations
and intellectual property. The choice of strategy directly influences the company's long-term profitability and
its structural integration into the host country's economic system.

Other Parts: Regulatory Barriers and Societal Impacts

Regulatory Frameworks and Political Risk

Operating across multiple jurisdictions introduces a complex layer of regulatory and political
challenges that domestic companies rarely face. International businesses must constantly monitor shifts in
trade policies, national tariffs, import quotas, and currency fluctuations. Political instability, sudden changes
in government leadership, or the implementation of protectionist policies can instantly disrupt established
supply chains and erode profit margins. To mitigate these specific risks, multinational organizations must
invest heavily in political risk assessment, legal compliance, and local governmental relations to safeguard
their foreign assets.

Economic and Cultural Implications on Host Countries

The expansion of international business generates profound economic and social effects within host
nations. On the positive side, foreign corporations bring capital, introduce advanced technology, create
employment opportunities, and stimulate local infrastructure development.

However, this presence can also lead to unintended consequences, such as the crowding out of smaller
domestic businesses, over-reliance on foreign capital, and the harmonization of local cultural preferences
toward global standards. Balancing the clear economic benefits of foreign business presence against the
preservation of domestic industries remains a critical challenge for developing nations.

Conclusion

International business serves as the primary engine driving global economic integration. By moving
capital, technology, and talent across borders, multinational corporations maximize efficiency and foster
international cooperation. However, the operational environment is filled with regulatory complexities and
political uncertainties that require highly adaptable corporate strategies. Ultimately, the long-term success
of international business depends on a company's ability to maintain global operational standards while
respecting the unique political, economic, and cultural realities of each local market.
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COGNITIVE LOAD, STRUCTURAL SCAFFOLDING, AND THE MODERN METHODS OF TEACHING

Abstract
Instructional methodology—the structural translation of raw curricula into permanent cognitive
capability—is fundamentally governed by the laws of human cognition. Effective educational delivery must
reject passive, transmission-based lecturing in favor of structured, high-visibility instructional loops that align
with how the brain processes information. This article examines the core systematic mechanisms of modern
didactics (Okatmagyn usulyyeti). By exploring the delicate balance of working memory capacity, the
execution of the Concrete-Pictorial-Abstract (CPA) continuum, the psychological mechanics of the Zone of
Proximal Development (ZPD), and the diagnostic power of real-time formative feedback, this study outlines
the quantitative and strategic design required to engineer world-class educational outcomes.
Keywords:
didactics, cognitive load theory, CPA approach, instructional scaffolding, formative assessment,
error analysis, schema acquisition.

Introduction

Education is an interconnected, cumulative pipeline. Every advanced concept—whether in complex
calculus, veterinary medicine, or data systems—relies entirely on the absolute stability of foundational
structures. When instructional delivery is unstructured, poorly sequenced, or overly abstract, learners
experience immediate cognitive fragmentation. This mismatch does not just cause temporary confusion; it
creates permanent learning deficits and deep academic anxiety.

To bypass these systemic barriers, modern educational science relies on a rigorous approach to
instruction. Effective teaching is not an intuitive art form; it is an explicit science that demands the careful
balancing of discipline-specific logic with the hard limits of the human mind. This article deconstructs the
foundational pillars of advanced instructional methodology, providing a definitive framework for engineering
high-impact learning environments.

1. Cognitive Architecture and the Limits of Working Memory

At the core of any successful instructional design is an acute awareness of the human brain's processing
limits. Educational psychologists use Cognitive Load Theory (CLT) to map how information moves from short-
term processing into permanent, long-term memory structures known as schemas.

Balancing the Cognitive Load Equation

Human working memory is a strict bottlenecks, capable of consciously holding only a few distinct
pieces of information at one time. Within any learning task, the cognitive demands placed on a student are
split into three separate vectors:

Intrinsic Load: The inherent, unavoidable difficulty of the material itself (e.g., understanding the
conceptual leap from basic arithmetic to multi-variable algebra).

Extraneous Load: Mental processing capacity wasted due to poor instructional design, unorganized
presentations, or vague, rambling explanations.
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Germane Load: The productive, active mental processing dedicated to organizing, contextualizing, and
locking new information into long-term memory schemas.

The primary goal of modern didactics is to completely eliminate extraneous load. When an instructor
presents a new concept using chaotic visuals or overly verbose lectures, the student's working memory
overflows with irrelevant noise. By using clean, scannable delivery methods and highly structured visual
layouts, educators free up precious working memory space, allowing students to focus their full mental
energy on germane processing.

2. The Structural Bridge: The CPA Instructional Cycle

Introducing novice learners directly to highly abstract symbolic notation (such as algebraic formulas,
structural chemistry equations, or complex code) creates an immediate, alienating barrier. Advanced
methodology bypasses this hurdle by routing new information through Jerome Bruner’s Concrete-Pictorial-
Abstract (CPA) continuum.

Executing the Three-Step Cognitive Progression

1. The Concrete Phase: Learning must begin with physical, tactile interaction. For example, when
introducing ratios or structural geometries, students should handle physical blocks, segmentable tiles, or
physical models. This hands-on phase anchors the abstract concept in a tangible, real-world experience.

2. The Pictorial Phase: Once the physical behavior of the concept is understood, the teacher translates
the lesson into a visual medium. Physical blocks are replaced with two-dimensional diagrams, area models,
grids, or charts. This stage acts as the critical bridge between physical intuition and symbolic logic.

When students move sequentially through this three-stage pipeline, abstract symbols cease to be
arbitrary characters to be blindly memorized; instead, they become meaningful shorthand expressions of a
known, visual reality.

3. The Mechanics of Strategic Scaffolding within the ZPD

To maintain maximum learning velocity, instruction must target a precise level of challenge. If material
is too simple, students experience immediate boredom; if it is too advanced, they encounter paralyzing
anxiety. Pedagogy navigates this interface using Lev Vygotsky’s Zone of Proximal Development (ZPD).

The ZPD defines the fertile educational space between what a learner can accomplish completely
independently and what they are currently incapable of achieving even with unlimited help. True instruction
occurs precisely within this zone through the deployment of Strategic Scaffolding:

Deconstruction: Breaking a complex, multi-tiered objective into isolated, accessible sub-tasks (e.g.,
mastering the distributive property in isolation before balancing a full multi-variable chemical equation).

Metacognitive Modeling: The teacher explicitly thinks out loud while solving a complex problem,
demonstrating the internal decision-making process, error-checking strategies, and analytical choices
required to achieve success.

Systematic Fading: As the student demonstrates growing conceptual independence, the teacher
slowly peels away the instructional supports, smoothly transferring the entire cognitive responsibility onto
the learner to lock in complete autonomy.

Conclusion

Instructional methodology is not a passive collection of classroom management tips; it is a precise,
structural science. By engineering learning environments that honor the hard limits of working memory,
routing new concepts through the physical and visual clarity of the CPA continuum, and using continuous
formative feedback loops, educators can dismantle the traditional barriers that make advanced subjects
intimidating. When instructional delivery is aligned with the natural mechanics of human cognition, learning
transitions from an exhausting exercise in short-term memorization into an efficient, accessible pipeline for
mastering the complex systems of our world.
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KanoHoB Ackap OcydarkaHoBMuY,
npenogasaTesb Kadpeapbl pus. BocnutaHma MOY «XIMNY umeHun akagemuka b. Nadyposa»
TagUKNUCTaH, XyaxKaHa,

OCOBEHHOCTU MPUMEHEHUA TEXHUKW YMPAXKHEHWUA B TAXKE/NON ATNETUKE

AHHOTauuA

B AaHHOW cTaTbe aBTOP PACKpPbIBAaeT 0COBEHHOCTM, KOTOpPOE ABASETCA O4HMM U3 TPALULIMOHHbBIX U
MACCOBbIX BWMAOB 3aHATUN (PUINYECKMMM YNPANKHEHUAMMU CUAOBOM HaAMPaBAEHHOCTU, MMEOLWAA CBOM
OTAMUUTENIbHblE 0COBEHHOCTUM WU obydyeHMe cnocobam KOHTPOAA (GU3NMYECKOM Harpysku, oTAe/bHbIM
nokasatenam GuUanYecKoro pasBmUTUA U GpU3MYECKOM NOLTOTOBAEHHOCTH.

Kntouesble cnosa:
TAXKENan aTNeTUKa, COPEBHOBAHMA, BbINONHEHWNE YNPAXKHEHN,
PbIBOK U TONYOK, yCNeX, y4acTBOBA/IM, LUTAHTU.
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CHARACTERISTICS OF THE APPLICATION OF EXERCISE TECHNIQUE IN WEIGHTLIFTING

In this article, the author explores the specifics of weightlifting, which is one of the traditional and
widespread forms of strength-oriented physical exercise, with its own distinctive features and training in
methods of monitoring physical load, individual indicators of physical development, and physical fitness.
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Taxkénan atTneTuKa - OIMMNUINCKUIA BUA CNOPTa, B OCHOBE KOTOPOTO NEXKUT BbINOSHEHWE YPAXKHEHMUI
Mo NOAHATUIO LITAHTM HaZ, rooBoi. COpeBHOBAHMSA MO TAKENOWN aTNETUKE Ha CerOAHALHNIN feHb BKAOYatoT
B cebs ABa yNparKHEHUA: PbIBOK M TONYOK. Kak n3BecTHo Ao 1972 roaa B nporpamme COCTA3aHMI 6bIa10 TpeTbe
ynpaxKHeHUe - XXMM, 0AHAKO M3-33 CIOKHOCTU OLLEHKMN OH Bbla UCKAIOUYEH U3 CopeBHOBaHMI. TaxKenoaTneTbl
MMEIOT TPU MOMNbITKM B KaXKAOM yrnpaykHeHnn. ObbegmHéHHOe obuiee AByX Hanbosee ycrnewHbiX NOMbITOK
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onpegenseTt obWnii pe3ynbTaT B BECOBOM KaTeropuun. BecoBble KAaTEFOPUM Y MYXKUYMH U XKEHLWMH pasHble.
TaxkenoatneT, y KOTOPOro He MOAy4yusioCb YCMEewWwHO BbINOAHUTL XOTA Obl OAWH PbIBOK M OAMH TONYOK,
NPOUrpbIBaeT U BblObIBAET M3 COPEeBHOBAHUA. B nporpamme Onumnuinckux urp ¢ 1896 (kpome 1900, 1908,
1912) YnpaKHeHUA B TAXKEN0M aTNeTUKe. PbIBOK - ynpaXHeHWe, B KOTOPOM CMOPTCMEH OCYLLECTBAAET NOAbEM
WTaHMM HaZ roI0BON OAHUM CAUTHBIM ABUMKEHUEM NPSMO C MOMOCTA Ha NOJIHOCTbIO BbINPAM/IEHHbIE PYKY,
O4HOBpPEeMEHHO noaceaan nog Heé, aTo HU3KMUIN cel, UK pasHoXKKa Monoea [5, c.123].

3aTem, yaepKu1Bas WTAHTY Hag, roIoBOM, CNOPTCMEH NOAHMMAETCA, MONHOCTLIO BbINPAMAAA HOMU. ITO
ynpaxHeHue 6b1710 UCKNOYEHO U3 NPOrpamMmmMbl COPEBHOBaHMUI B 1972 roay B CBA3M C TEM, YTO MHOTME aT/eTbl
Hayanu AenaTb BMECTO HEro KMMOBOW «TOMYOK» - TOJIKAHME LUTAHTU Fpyabio U BCEM TEIOM MPU MOMOLLM
MbILLL, HOT (UCnoNb30BaHMe noaceaa).

B pe3ynbTaTte MbilLbl PYK NOYTU HE y4aCcTBOBA/IM B 3TOM paboTe. MNpun 3TOM pasHULY MeXKAY «YeCTHbIM
HKUMOM» U TAKUM KTPHOKOMY CYZbsSIM 3aMETUTb ObIN1I0 0YEHb CNOXKHO. B MTOre aTneTbl, KOTOPble NO-MPEXHEMY
[EeNnann «YecTHbIl KMM», OKa3a/IMCb B HEBbLIFOAHOM MOOXKEHMU. Kpome TOro, MM OKasasaca O4YeHb
TPaBMOONACHbIM, MHOTME MOJIYYNAN TPAaBMY NMOACHUYHO-KPECTLOBOrO 0TAe/1a NO3BOHOYHMKa [5, c. 293].

MNcxoas 13 BCero aToro, XK1Mm 6bl1 UICKAOYEH M3 NPOrpamMbl COPEBHOBAHWUI, HO NO-NPEXKHEMY ABAAETCA
3¢ PEKTMBHBIM CUNOBBIM YIPAXKHEHNEM U 40 CUX MOP UCNOAb3YEeTCA B TPEHMPOBKAX LWTAaHIUCTOB.

TexHWMKA BbINOJHEHMA YNPAXKHEHMUN B TAXKENION aTNeTUKe

B TexHWKe BbINONHEHUA COPEBHOBATE/IbHbIX YMPAXXHEHWUI BbIAENAIOTCA C/leAylolWmne OCHOBHbIE
MOMEHTbI:

1. PbIBOK U B3ATHeE LUTAHIU HA FpyAb: a)-cTapT; 6)-Tara; B)-noapbIB; r)-noacen; 4)-nogbem-us noacena;
e)-pukcayus.

2. ToNuoK WTaHIU OT rpyam: a) nonynoaces; 6)-BbiTafIKUBaHWe; B)-noaces; r)-nogbem-us noaceaa; 4)-
dukcauma

PbiBOK a) CtapT

CrapToBoe nonoxkeHue

Mepea NogbeMOM LUTAHTM aT/IeT CTaBUT HOMM NMPUMEPHO Ha LMPUHY Tas3a, B Haubonee yaobHoe u
ecTecTBeHHOe nonoXKeHue. Mpud WTAHIM HAxo4MTCA HAA MNanbLaMW HOr Tak, 4Tobbl, MOCMOTPEB U3
BEPTUKAIbHOTO MONOXEHWA BHM3, BCE Nafblbl OblW BUAHLI Bepeamn rpuda. 3axsaT B «3aMOK», TO eCTb —
nanblbl KACTU HaKpbiBaloT 60nblWON Naneu. PyKM Ha cTapTe A0/KHbI 6biThb NpAMbIMU. CNMHA nNpaman u
NporHyTa B NoAcHuue. MNneun BbiBegeHbl HEMHOrO Brepes rpuda, «HakpbiBaa» WTaHry. Barnag yctpemneH
Bnepes. CTapTOBOE MNOMOMEHUE MOMET MMETb WHAWBWAYA/IbHblE OTAMYMA B 3aBMCMMOCTM OT pPOCTa
cnopTcmeHa, Nponopumii Tena, WUpPKHbI XBaTa. [4.c,222]

6) Tara

HaumHaeTca 3a cyeT aKTUBHOIO pa3rnbaHma Hor. LLTaHra oTpbiBaeTcs OT MOMOCTA CMOKOMHO, HO 3aTem
CKOPOCTb BbICTPO HapacTaeT. AT/IeThl, Y KOTOPbIX NpeobaaZaeT cuia HOT BbINOHAKT TArY B OCHOBHOM 3a CYeT
MbILWWL, HOI, Ha CTapTe OMycKas Ta3 Hue. CMOPTCMEHbl, Y KOTOpbIX Hanbonee pasBuTbl MbILLbl CMWHbI,
HaobopPOT, NPUHUMAIOT BbICOKMI CTAPT, YTOObI OCHOBHAsA Harpyska NpuxoAnnacb Ha CNuHy. B Tare BasKHO
yAEPKUBaATb NPAMYLIO CMMHY M pyKU. LLITaHra AosrKHa ABuraTbca B HenocpeacTBeHHoM 611M30cTh OT Hor. B
He[a/IeKOM MPOLU/JIOM CYLLECTBOBAI0 MHEHME, YTO TPAEKTOPUA ABUMKEHUSA WTAHIM NPW BbINOAHEHUM Nt060ro
ynpaxHeHUs A0/XKHa bbITb BEPTUKA/IbHOM, YTOBbI CHapAA, ABMranca no Kpatyanwemy nytu. Ho 3atem 6bi10
[0Ka3aHo, YTO CTPOro BeEPTUKA/IbHOE ABUMKEHME LUTaHTM BBepX HelenecoobpasHo. Mostomy B Hauyane
pa3rnbaHua Hor B Tare rpud cMmeLaeTca B CTOPOHY COPTCMEHa.

B) noapbis

Tara 3aBepLIaeTca sHEPrnYHbIM pasrMbaHMem Hor, TYJI0BULLLA U BbIXOAOM Ha HOCKMU. MoapbiB A0NXKEH
HOCUTb «B3PbIBHOM» XapaKTep. MHorme nogpasymeBsatroT nog nNoApbiBOM pe3kuit yaap begpamm o6 rpud
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LUTAHIU. 9TO HEMPABUAbHO, 6O/IbLUMHCTBO 3HAMEHMUTbIX AT/IETOB JINLLIb C/IEFKa KacatoTcA HOr rpudom BO Bpems
noapbIBa.

r) nogcen

Mocne noapbiBa WTaHre NpUAAETCA onpeaesieHHoe YCKOPEeHMe U OHA Bbl/IETAET Ha HEKOTOPYHO BbICOTY.
B MOMEHT BblneTa LWTAHIM aTieT NpoBOAUT DObICTPbLIN Moaces nog Hee. B nepuoa noacena Co LWITAHIOM
aKTMBHO B3aMMOAENCTBYIOT PYKWU. B noacese CNnHy Haao yAepKUBaTb B MPOrHYTOM NOMOXKEHWUN. Tas OTTAHYT
Has3aa, begpa nogykaTbl K *KMBOTY. Takas mosvuma co3gaeT 61aronpuATHble YCA0BUA 4a nogbema w3
noaceaa.

4) nogbem mu3 nogcepa

BctaBaTb M3 nopceda HY)KHO He 3a4eprKMBascb. ITO OCOHBEHHO BaXKHO B TOJMIYKE, Koraa ObICTpblii
NoAbeEM COXPAHAET CU/Ibl ANS NOCAEAYIOWEro TOMUKA OT rpyaun. Mpu B3ATUM Ha rpyab HYXKHO MCNONb30BaATb
aMOPTM3AUMOHHbIE CBOMCTBa rpuda M ynpyryio cuay oTaaum mblwy, Hor. CNMHA COXpaHseT MporHyToe
nosioxeHue. Ta3 NOAHMMAETCA BBEPX-HA3a4, KOJIEHN BOBHYTPb CBOAMTL HE/b3A.

e) dukcauusa

3aKOHYMB NoabeM M3 noacena, atneT GUKCUPYET LWITAHTY Hag, rO/1I0BOM Ha BbINPAMAEHHbIX PyKaXx - B
PbIBKE, NN HA TPYAM - B TONYKE.

TONYOK WITaHIU OT rpyaun

a) nonynopcep,

Mpw BbINOAHEHUM NOAYNOACEAA Ta3 CMELLLAeTcA HEMHOIO Hasak, O4HAKo

NPy 3TOM Hesb3A HapyLWaTb CTPOr0 BEPTMKAJIbHOTO MONOMKEHUA BEPXHEN YacTu Tynosuwa. LtaHra
MAOTHO NIEXKMUT Ha rpyam. MNpu BbINOIHEHUM CANLIKOM BbICTPOro NOAYNOACEeAa WTAHMA MOXET OTOPBATLCA OT
rpyan, 4to BeAeT K HeyaayHomy ToAuky. [nybuHa nonynoacesa AoMKHa ObiTb ONTUManbHOM Ana
NCNONb30BAHUA YNPYrMX CBOMCTB rpnda, To ecTb HE6ONbLLONA.

6) BbiTaNKUBaHMe

He 3apeprkuBascb B nonynoacene, aTneT BblTa/IKMBAET LUTAHTY BBEPX. ITO AEMCTBME TaKKe HOCUT
«B3PbIBHOM» XapaKTep, KakK M MnoApbiB. BbiTankMBalOT WTAHrY CTPOro BepTWKasbHO. [aa npoaseHus
BO34ENCTBMA Ha ABUMKEHWUE LITAHIM BBEPX BbITA/SIKMBAHME NPOLOIKAETCA A0 aKTMBHOTO BbIXOAa Ha HOCKU U
nogbema nnedy. PasrmbaHue HOr MoyTM MNOSHOE M B TO e BpemMs ONTUMANbHOE ANs COBepLIeHMsA
nocneaytoLLero 6bICTPOro Nepexoaa K noaceay.

B) nogcep,

Mocne BbITaKMBAHUA aTNET, NPOAOKAA SHEPIMYHO BO3AENCTBOBATL PyKaMM Ha LITAHrY, MPOM3BOAMUT
6bicTpbIli noaces (Te, KTO BbINOAHAET TONYOK CNocobom «LWBYHr»). TyNoBULLE NPOrHYTO B NOACHULE, Ta3
oTBeAeH Hasaa. [MybuHa noacesa MoXKeT 6biTb PasNIMYHON: OT HeHONbLIOro crMbaHMA KoneHen 4o ryboKoro
cefa. Horu octatoTcA Ha MecTe AU He3HAUYUTENbHO pa3bpackiBatoTCA B CTOPOHDI.

B-2) « HOXXHUUbI»

Nnn ke nocne BbITaIKMMAHMA HOMM pa3bpacbiBaloTCA B NepesHe — 3aAHEM HanpasaeHun, obpasys
«HOMHULLbI».

3aKOHYMB NoAbEM M3 Noacena, aTneT GUKCUMPYET WTAHTY Ha BbINPAMAEHHbIX pyKax. CnopTCMeHbl MoryT
[06UTbCA BbICOKMX Pe3ynbTaToB, TOr4a, KOr4a 3HAKT M COGMOAAIOT MpaBuaa TEXHUKM Urpbl. Taxkenas
atnetTMka — 60eBOW CNOPT C KONOCCA/IbHbIM NONYAAPHOCTBIO, KOTOPbIN BOCMUTLIBAET B CMOPTCMEHAX AyyLUmMe
Yesl0BEYECKME KauecTBa: MYXKeCTBO, XpabpocTb, LLeneycTpeMAEHHOCTb, BbIAEPHKKY U CUAY.
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Xapykaes MymuH MNynatoBuu, A6aypaxmaHoBa MactoHa CynTaHOBHa,
cTapluMe npenoaasaTeniv 0bLLeyHNMBEPCUTETCKOTO daKynbTeTa GU3MYECKOro BOCNUTaHUA
rOY «XIY umeHu akagemmKa b. ladpyposa»

3O DEKTUBHOCTb BO3AENCTBUA O3,0POBUTE/IbHOW ASPOBUKM
B ®U3UYECKOM BOCMUTAHUU CTYAEHTOB

AHHOTauuA
PaccmoTpeHa o3a0poBuTenbHan aspobuKka Kak popma opraHM3aLUn 0340POBUTENIBHON PU3MYECKOM
KYNbTYPbl, KOTOPYIO OT/IMYAET 3MOLIMOHA/IbHAA HAaCbIWEHHOCTb 3aHATUIA, NPOCTOTa U BapMaTUBHOCTb CPEeACTB
N METOA0B, BO3MOMKHOCTb KOHTPO/IS U CAMOKOHTPO/IA 38 COCTOSIHUEM 340PO0BbA.
Kniouesble cnosa:
a3pobuKa; 340poBbe; GU3MYECKOE BOCNIUTAHUE; CTYAEHTbI; PU3MYECKME KauecTBa,
CTYLEHYECKOW MOMOAEXKM, 340P0OBbE, BO3AENCTBME.

Khojaev Mumin Pulatovich, Abdurakhmanova Mastona Sultanovna,
Senior Lecturers of the All-University Department of Physical Education,
SEl “KhSU named after acad. B. Gafurov”

EFFECTIVENESS OF HEALTH-IMPROVING AEROBICS IN STUDENT PHYSICAL EDUCATION

This article examines health-improving aerobics as a form of organizing health-improving physical
education characterized by the emotional intensity of classes, the simplicity and variability of means and
methods, and the ability to monitor and self-monitor health.

Keywords:
aerobics; health; physical education; students; physical qualities; student youth; health; impact.

Cpean MHOMKecCTBa CpeacTB GpU3MYEcCKOM KynbTypbl U BMAOB cnopTa Havbosbluel NonynspHOCTbIO,
0CODEHHO cpean CTyLeHYeCKOW MOJIOAEXNM, MONb3yeTca aspobuka. Aapobuka — cucTema yrnparkHeHWH,
CBA3@HHbIX C MNPOABAEHWEM BbIHOCAMBOCTW, HaMPaBAEHHOW Ha MoBbllWeHNe QYHKLMOHANbHbIX
BO3MOXHOCTE CEepAeUYHO-COCYANCTON U AbIXaTeNbHOW CUCTEM. B CTPYyKType LEHHOCTHbIX OpueHTauuii
CTYAEHYECKOM MONOAEKM [OBUraTe/IbHOM aKTMBHOCTM KaK COCTaBAAIOLWEN 340pOBOTO 06pasa KM3HM
OTBOAMTCA HeAO0CTaTOYHO BpemeHW. MccneaosaHna B 061act GU3MUECKON KynbTypbl MOATBEPIKAAMOT, UTO
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cMcTeMaTUYeCKMe 3aHATMA 0340POBUTE/IbHOM a3pobMKoM 61aronpuATHO BAMAIOT Ha CEpAEUYHO-COCYANCTYIO
W AbIXaTeNbHY0 CUCTEMbI YE/TI0BEKa, a NP NPaBUAbHOM Noabope My3blKa/IbHOIro CONpPoBOXKAEHMA yyebHOo-
TPEHMPOBOYHbIE 3aHATUA CTAHOBATCA 60siee 3MOLMOHANbHLIMU M OKa3blBAlOT Ha OPraHM3M YesioBeKa
NOMIOXKUTENIbHOE MCUXONIOTMYECKOEe BO3AENCTBME. B mpouecce 3aHATUI 0340POBUTENBHON aspobukon y
3aHUMAIOLWMXC Pa3BMUBAIOTCA TaKUE KU3HEHHO BaXHble (M3MYECKME KauyecTBa, KaK CuUna pPasinyHbIX
MbILEYHbIX rPYNM, T0BKOCTb, TMOKOCTb, @ BbINONHEHWE a3POOHbIX YNPaXKHEHUIM ANNTEeNbHOCTbIO 40 40 MUH
CNocobCTBYET Pa3BUTUIO BbIHOCAMBOCTU. [popaboTKa OTAENbHbIX CYCTaBOB 3/1eMeHTaMu  aspobuKku
3¢ PeKTMBHO pa3BMBaET UX NOABUNKHOCTL [1. ¢, 285]. dusmnonormyeckoe 3HayeHme asapobuKM onpeaensercs
a’pobHbIMM Mpoueccamm 06pasoBaHUA 3SHEPTMM B MPUCYTCTBUM KUC/IOPOAa BO BPEMA YMpPaKHEHWUM
UMKANYECKOro XxapakTepa. B WMpoKom cmbicne K Buaam ABUraTeNbHOM aKTUBHOCTM, JaloLum
NPENMYLLECTBEHHO a3pObHYIO HarpysKy, OTHOCATCS Pa3/IMYHbIe UUKIMYECKUE ABUMKEHUS, BbIMOAHAEMbIE C
HEBbICOKO MHTEHCMBHOCTbBIO AOCTATOYHO A/IUTENbHOE BPEMS.

MNepen Tem Kak HayaTb 3aHMMaTbCA a3pPObMKOM, HeobXoAMMO OLEHUTb CBOW BO3MOMKHOCTH,
onpeaennTb NpPU MOMOLLM TECTOB COCTOAHME 340POBbA, YPOBEHb PUINYECKOTO Pa3BUTMA U PUINYECKOM
NOArOTOBNIEHHOCTU. Y CTYAEHTOB, PEryiApHO 3aHUMAIOLIUXCA 0340POBUTENbHOM a3pobuKoi, HabatoaaeTca
nosbileHne paboTocnocobHOCTM WM BbIHOC/IMBOCTM, KEeNaHWe 4Yalle 3aHMMATbCA [aHHbIM  BUAOM
yNpaxKHeHU. 3TN MONOXKUTENbHbIE U3MEHEHWUS BK/KOYAKOT YBEAMUYEHUE KUIHEHHOM EMKOCTU JIerKuX,
NOBbILIEHME YPOBHA remor/IobnHa B KPOBM, yBENYEHUE YAAPHOIO U MUHYTHOFO 06bemMa KPoBOOOpaLLEHMUS.
AspobHasi TPeHUpOBKa MNPUBOAMT K  MOBbLIWEHUIO  PUOPUHONUTMYECKOM  aKTUBHOCTU  KPOBMW,
obecneunBatoWwen NM3MPOBaHNE, T. €. PpacTBOPEHME TPOMDBOB. YBENIMUMBAETCA KanUANAapHan CeTb, NPOCBET U
3N1aCTUYHOCTb KanWANAPOB, B pe3y/abTaTe CHUMKaeTcs nepudepuyeckoe COMPOTUBAEHME KPOBOTOKY M
YMEHbLUAETCA KPOBAHOE AaBneHue.

N3meHeHMA KanuanapHOM CETU NPOUCXOAAT HE TO/IbKO B MbILLEYHOM TKaHW, HO 1 B CEpAEYHOM MbILLLE,
ro/IOBHOM MO3re, NeYeHun, APYrMx opraHax M TKaHAX, Y4acTBYHOLWMX B obecnevyeHnn MblleyHon paboThbl.
MoBbIlWaeTcA MNPOHULLAEMOCTb CTEHOK KPOBEHOCHbIX COCYAOB A/ KMCNOPOZA, NUTaTeNbHbIX BELLECTB,
npoayKktoB obmeHa. Bce aTo co3gaeT 6onee bnaronpuATHbIE YCA0BMA ANA NPOTEKAaHMA 0BOMEHHbIX NPOoLEeccoB
B TKaHAX. A3pobHasa paboTa NONOMKWUTENbHO BAMSAET HA WMMYHHYIO CUCTEMY, COBEpLUEHCTBYeT
a[anTaUMOHHblIE BO3MOMHOCTW, NOBbIWAsA YCTOMYMBOCTb OPraHM3amMa K MPOCTYAHbIM, MHOEKUMOHHbIM U
Apyrm 3abonesaHuaM. B pesynbrate 3aHATUI a3p06MKOM NPOMCXOaMT YKPEnIeHne ONopHO-ABMraTe/IbHoro
annapaTta. [lapannenbHO pewarTca 33a4auM YKPEnAeHUA MbIWL, YBE/IMYEHUS UX 3N1ACTUYHOCTU U
BbIHOC/IMBOCTU, YNYYLIEHMUA MOABUMKHOCTU B CycTaBax. A 3TO OCHOBa XOPOLUEro CaMoOYyyBCTBUA, BbICOKOM
paboTocnocobHOCTM U1, cieaoBaTeNbHO, OTAMYHOIO HAacTpoeHus [2, ¢, 249].

TpeHMpPOBOYHbIE 3aHATUS CUYMTAOTCA O340POBUTENbHBIMWU, €CAN MPOXOLAT Ha MONOKUTEbHOM
NcUxoamMmouuoHanbHoM GOoHe, CNOCOBCTBYIOT CHATUIO CTPECCOB U paccnabnaloT NCUXMKY, Bbi3blBas COCTOAHME
cnokolHoro KomdopTa. Ocoboe 3HaYeHNe NpU OpraHU3aLMKn 3aHATUIA 0340POBUTENLHOM a3pobuKoi umeeT
My3blKa/ibHOe conpoBoXaeHue. [lpaBuAbHO NOJO6pPaHHOE My3blKaZlbHOE COMPOBOMKAEHWE MOMKET
cnocobCcTBoBaTb MOBbIWEHUIO 3PPEKTUBHOCTU  3aHATUIM  aspobukoi. [pu npoBeAeHUN 3aHATUM
PEKOMEHAYETCA LWMPOKO UCMO/1b30BaTb COBPEMEHHYIO MY3bIKY, KOTOpPas «HaKnaAblBaeT» COOTBETCTBYIOLLME
el OBUXKEeHWs TaHLUEeBa/JIbHOro XapakTepa. YMEHMe BbINOMHATb YNPa)KHEHWA C  My3blKaJibHbIM
conpoBoxaeHnem oborallaeT 3aHATME  3CTETMUYECKMM  COAEpXaHWeM, MNpPUB/EKAaeT BHMMaHue
3aHUMAIOLLMXCA K BblPa3nTeNbHbIM, TOYHbIM M KPAaCUBbIM BUMKEHUAM.

My3blKa, COMPOBOMAaloWaa 3aHATMA a3pPOOWKOM, KaK npaBwuao, nogdbupaerca B ABYXA0/bHOM
pasmepe. Takum o6pa3om, Nof, Hee MOryT BbIMONAHATLCA YNpaXKHeHusa Ha 2, 4 n 8 cyeToB. B my3bike ecTb
onpeaeneHHbIN PUTM, CBA3aHHbIN C YepeaoBaHNEM CUbHOM U cnabon agoneid. Ha cuetsl 1, 3, 5, 7 npuxoaatca
CUNbHbIE 0NM, @ HA YETHble cYeTbl — cnabble. B COOTBETCTBUM C STUM Pas3INYHbIE aKUEHTbI B ABUMKEHUU
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(XNOMNKMK, LWEeNYKU, aKLEHTUPOBAHHbIE ABUMKEHUA PYKAMU U T. M.) SOKHbI NPUXOAUTHCA HA CUIbHYIO A0SO,
PasHble 4acTW 3aHATUIA ONpeaenatoT TO, KAaKOW My3blKaJbHbl TEMM KenaTeneH. TeMn My3blKM MOMKHO
onpeaennTb NyTem OTCYETA YAAPOB OCHOBHbIX PUTMOB B MUHYTY. 1A KaxA0M YacTM 3aHATUA XapaKTepeH
onpegeneHHblA Temn, KOTOPbI MO3BONAET BbINOAHUTL 3agaHune 3dPeKkTMBHO U  6HesonacHo. [pwu
OpraHuM3aumMmM 3aHATMIA N0  0340POBUTE/IBHON a3pPobMKe OCHOBHOM MOKasaTeNb  onpeaeneHus
GYHKLMOHANbHOMO COCTOAHMA OPraHM3mMa 3aHMMAIOLLMXCA — YacToTa cepaeyHbix cokpaleHui (YCC): - npu
aspobHoit pasmmHKke YCC gonkHa coctasnatb 130-140 ya/muH; - npy asapobHom nmke YCC pekomeHayeTcs
noaaep*meatb B npegenax 140-160 ya/muH; -npu asapobHoit 3ammnHke YCC gonxHa cHu3uTbesa go 130-140
yA/MUH; -NpU cMN0BOM Knacce ckadku YCC He3HauuTenbHO nosbiwatotes — 140— 150 ya/MuH; - npy cuaosom
crpetymHre YCC monkHa npuinitu 8 Hopmy — 60—90 ya/muH. MNpun opraHn3aummn 0340p0BUTENLHON a3pobHOM
TPEHWPOBKMN peKOMeHAYeTCs ABa BUAA 3GDEKTUBHbIX 3aHATMI [4. ¢, 115].

MnaBaHWe AONMKHO COMPOBOMXKAATHCA OAMHAKOBOW MO MHTEHCMBHOCTM pPaboToi pyK M Hor. Mpuuem
HYXHO HELIMPOKO Pa3BOAMUTL PYKM B CTOPOHbLI, @ HOramu paboTtaTtb B HenpepbiBHOM Temne. CTUab NaaBaHMA
B 3TOM CJiydae 3HaYeHUss HE WMMeeT, MO3TOMY MOXKHO BbibpaTb TOT, KOTOpbl 6Gonee ymobeH AanA
3aHMMatowerocs. BTopoi BapMaHT aspobHOM TPEHUPOBKM NpedycMaTpMBAET UCMONb30BaHWE B y4ebHO-
TPEHUPOBOYHOM MpPOLECCEe PA3/INYHBIX TPeHaxepoB. [pu opraHusauumM BTOPOrO BapuMaHTa TPEHMPOBKM
PEKOMEHAYETCA WMCMNO/b30BATb PaA3/IMYHbIE TPEHAXKEPbl, HanpaB/JeHHblE HA Pa3BUTUE AbIXaTeNbHOM U
CepaeyHo-CoCyANCTON CUCTEM, KaK CneuManbHOM BbIHOC/MBOCTKU, TaK M OCHOBHbIX PU3MYECKUX KayecTs
(cuna, rMbKoCTb, NOBKOCTb, NPbITYYecTb).

BenotpeHaxkep — apdeKTMBHOE CPEACTBO TPEHNUPOBKMN N KOHTPOASA 33 PYHKLIMOHANbHBIM COCTOSHUEM
opraHusma 3aHMmarowmxca. Mpu BbINOJHEHUN yNPaXKHEHUA Ha BEJOTPEHaXKepe peKoMeHAyeTca BpalaTbh
negany 4o Tex nop, NOKa 3aHMMatOWMIACA He NOYYBCTBYET YCTanoCTb U HEMHOIO 3aTPyAHEHHOE AbIXaHuWe.
CTen-TpeHarkep UCNOMb3YOT ANA TPEHUPOBKU CEPAEYHO-COCYANCTON CUCTEMBI U CHUXKEHUs Beca. [pebHol
TpeHaxep Takke 3pPeKTMBHOE CPeacTBO aspoOHON TPEHMPOBKW, TAaK KaK B AAaHHOM c/ydae B paboty
BK/ItOMAETCA Hanbosbluee KoanyecTso mbiwil, [3. ¢, 234].

Ona Toro u4tobbl OMNpeaennTb KaxKAOMY 3aHMMAIOLLEMYCS ONTMMAJIbHbIN PEXUM  Harpyskw,
aEeKBaTHbIM €ro BO3MOXKHOCTAM, NJaHMPOBAHWE TPEHMPOBOYHOIO NpoLecca HeObXoANMMO OCYLLECTBAATD,
OPMEHTUPYACH Ha 30HbI MHTEHCUMBHOCTU PU3NYECKOM HArPy3KM NO YacToTe CepaeUHbIX cokpaweHnin —YCC: -
nepsas TpeHnpoBouyHana 3oHa (oT 130 ao 150 ya/mMuH) pekomeHA0BaHa A1 HAaYMHAIOLWMX CNOPTCMEHOB U
COBEpPLUEHCTBOBAHWUA a3pobHOM paboToCNOCOBHOCTH; - BTOpaA TPEHMPOBOYHas 30Ha (oT 150 ao 180 ya/muH)
— ON15 COBEPLUEHCTBOBAHWUA aspobHo-aHaspobHon paboTocnocobHOCTH; - TPeTbA — HAAKPUTMYECKAs 30Ha
(6onee 180 ya/muH) — ans coBepLIeHCTBOBaHMA aHaspobHoO paboTocnocobHOCTH.

Takum 06pasom Mpu NOMOLLM 0340POBUTENbHOM a3POOMKN BO3MONKHO peluaTb caeaytowme 3agaum
peabunnTaLMoOHHOro XapaKTepa, PeKpeaTMBHOM HanpPaBNEeHHOCTU W PeNakCauMoHHOro BO3AEeNcTBMA Ha
paboTacnocobHOCTU U BbIHOC/IMBOCTU CTYAEHTOB.
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LLyKkypoBa Aunopom A6aymaBnsaHaBHa,
npenogasaTe/ib PYCCKOTO A3blKa U MTepaTypbl NPOodeCcCMOHaNbHOTO N1LLeA cepBuca ropoaa XyarkaHaa
MYTNOT

M3NOXEHUE KAK CNTOCOB ®OPMWUPOBAHNA NEKCUYECKMX U KOMMYHUKATUBHbIX HABbIKOB
YYALLUXCA B MNPOLLECCE OBYYEHNA PYCCKOMY A3bIKY

AHHOTauuA

B cTaTbe pacCMOTPEHbl BO3MOMKHOCTU W3N10XEeHMA B (GOPMMPOBAHUM  KOMMYHUKATUBHbBIX
KOMMETEHLUMIN YYalLMXCA Ha YPOKax PYCCKOro s3blka. KOMMYHMKATMBHblE KOMMETEHLUN MPOABASAIOTCA B
CNOCOBHOCTU NNYHOCTU K peyeBOMy ODOLLEHMIO, A TaKXe yMeHuto caywatb. MImMeHHO cega u obuweHue
ypesBbl4aMHO BaaronpuATeH ANs OBMAAEHUS KOMMYHUKATUBHbIMW HaBblKamu B CUy 0CODOM YYTKOCTM K
A3bIKOBbIM ABNEHUAM, MHTEPECA K OCMbIC/IEHMIO PEYEBOTO OMNbITa, 06LLEHMIO.

Kniouesble cnosa:
N310}KeHNe, MeTOZ, WKOa, 06pa3oBaTesibHOE yupeKaeHne, rocyAapCTBEHHbIN CTaHAAPT,
KOMMNEeTeHUMA, NpenogaBaHue.

Shukurova Dilorom Abdumavlyanavna,
Teacher of Russian Language and Literature at the Khujand Vocational Service Lyceum of Khujand
MTIU

EXPOSURE AS A WAY TO DEVELOP STUDENTS' LEXICAL AND COMMUNICATION
SKILLS IN RUSSIAN LANGUAGE TEACHING

This article examines the potential of exposition in developing students' communicative competencies
in Russian language lessons. Communicative competencies are manifested in an individual's ability to verbally
communicate, as well as listening skills. Seda and interaction are particularly favorable for mastering
communicative skills due to their particular sensitivity to linguistic phenomena, interest in understanding
speech experience, and communication.

Keywords:
exposition, method, school, educational institution, state standard, competence, teaching.

OOHVMMM M3 KNKOYEBLIX KOMMeTeHuMlr, dopmupyembix B y4yébe, SBAAIOTCA KOMMYHMKATUBHbIE
KomneTeHUuMn. B rocypapctBeHHoOm o6pasoBaTenbHOM CTaHAapTe HayanbHoro obuero obpasoBaHuMsA
Pecny6ankn TaAMKMKUCTaH CKa3aHO, YTO «KOMMYHWKaTMBHaA KOMMNETeHUMA — 3TO OBAaAeHUEe BCEMMU
BMAAMM peYEeBOM AeATeIbHOCTU U OCHOBaMM Ky/1bTYPbl YCTHOM M MUCbMEHHOM peun, yMEeHUAMM U HaBbIKaMu
NCMO/Ib30BaHNA A3blKa B Pa3/iMyHbIX chepax U cuTyaumax obLLeHUA, COOTBETCTBYIOWMX OMbITY, MHTEpPECaM,
NCUXONIOTMYECKUM, NCUXOPU3MONOrMUYECKUM U Megarormiyeckum ocobeHHOCTAM 0B6YyYaloWMXCA WKOAbI Ha
pasHbIX ee 3Tanax» [6, c. 4].

OaHUm n3 cpeacTs GOPMMPOBAHMA KOMMYHUKATUBHBIX KOMMNETEHUMIA YYaLLMXCA Ha YPOKaxX PycCKOro
A3blKa ABNAETCA M30XKeHMe. M310KeHne — 3TO Nepeckas TeKCTa, NpeAcTaBaeHHbIN B Buae y4ebHoi paboTbl
AN1A pa3BUTUA peun obyyatowmxcs, GOPMUPOBAHUA U 3aKPENIeHUA HaBbIKOB CTUIMCTUYECKOTO NOCTPOEHUS
W npaBonucaHua. Tak, NO LeAM MNPOBEAEHUA BbIAENAOT M3N0XMeHMA obydyaloume U KOHTPO/bHble; MO
XapaKTepy TEKCTOBOrO MaTepuana pasAnyaloT W3N0MKeHWe-NoBecTBOBaHMEe, W3N0XKeHWe-onucaHue u
N3/IOKEHNE-PACCYKAEHME; MO Cnocoby copeprKaHUs W3N0MKEHUA KNacCUPULUMPYIOT Ha MOJIHble WK
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noapobHble, 6/IM3KME K TEKCTY, CxKaTble, BbIDOPOYHbIE, C 3/IeMEHTaMN COYUHEHMA [3, c. 187]. U3noxeHune —
3TO BUA NUCbMEHHOM paboTbl, B KOTOPOK HYKHO NepeaaTtb CoAepKaHNe TEKCTAa CBOMMM CI0OBAaMU, COXPAHUB
€ro 0OCHOBHOM CMbICA, NOCNeA0BaTe/IbHOCTb U rNaBHbIE MbICN

NccnepoBaHMe COCTOANO U3 3KCMEPUMEHTaNbHOM  paboTbl, KoTopasa BK/AYMAa B cebsa
KOHCTaTUpYOWMiA, GOPMUPYIOLLUIA U KOHTPOJIbHbIN SKCNEPUMEHTbI:

1) KOHCTaTUPYIOLWMIN SKCNEPUMEHT (AMarHOCTMKa YpPOoBHA CHPOPMUPOBAHHOCTM KOMMYHMKATUBHbIX
KOMMETeHLMI yyawmxcsa);

2) dopmupyowmin akcnepuMeHT (dopmMMpoBaHME KOMMYHWUKATUBHbLIX KOMMETEHUMM Ha YypOKax
PYCCKOrO si3blKa CpeaCcTBaMM U3/OKEHUS);

3) KOHTPO/IbHBIN IKCNEPUMEHT (NMOBTOPHAs AMArHOCTUKA YPOBHA CHOPMMPOBAHHOM KOMMYHUKATUBHbIX
KOMMETEHLMI NepPBOKYPCHUKOB).

B Xxoae KOHCTaTMpylOWeEero sKcnepumeHTa Obln BblABAEH YPOBEHb CHOPMMPOBAHHOCTU
KOMMYHMKaTUBHbIX KOMneTeHLMn. Hamu 6binv nogo6paHbl METOAMKN, HAMPaB/IeHHble Ha AMArHOCTMKY BCEX
COCTaB/IAIOWMX KOMMYHUKATUBHbIX KOoMMeTeHuuit (ocobeHHocTei no3HaBaTe/IbHOro, 3MOLMOHANAbHOIO U
noBeAeHYeCcKoro acrnekTa obpasa cBEPCTHMKA U YyBCTBUTENIbHOCTU K CBEPCTHUKY): - MeToaMnKa « Mol apyr»;
-3KCnepuMeHTanbHaa cuTyauua «O6pas KU3HWU»;- IKCMEpUMEHTasibHaa npobnemHaa cuTyauua «Moé
npusBaHme».n.1.4. «OcobeHHOCTN MEXINYHOCTHbIX OTHOLLEHWI ANA MONOAEKN » U.T.4. [4, c. 229].

KonnuecTBeHHbI aHaM3 pe3ybTaToB KOHCTAaTUPYHOLLEro 3KCNepuMeHTa noKasas, yTto: 1) yposeHb
chOPMMPOBAHHOCTU KOMMYHMKATMBHbBIX KOMMETEHUMIA NEePBOKYPCHUKOB MPEUMYLLECTBEHHO CpPeaHU;
(60%) c BbICOKMM ypOBHEM CHOPMUPOBAHHOCTY KOMMYHUKATUBHBIX KOMMNeTeHUMI; 3) BTopas rpynna (30 %)
obnapatoT cpegHUM ypoBHEM CHOPMMUPOBAHHOCTU KOMMYHUKATUBHbLIX KOMNETEHUUIA; 4) TpeTba rpynna,
(25%) ¢ HU3KUM ypOBHEM CHPOPMMUPOBAHHOCTU KOMMYHUKATUBHBIX KOMMNETEHLMIA.

Uenb popmumpytowero skcnepumeHTa: GopMmnmpoBaHME KOMMYHUKATUBHbIX KOMNETEHLMIN yYaLmxca
CpencTBamMm CXHATOro M3N0XKeHUs. POpMUPYIOWMIA SKCNEPUMEHT NpeacTaBun cobol cuctemy paboThl,
BK/IOUMBLLYIO B ceba: 1) ynparKHeHUs, HanpaB/ieHHble Ha GOPMUPOBaAHME YMEHUA NUCATb U3/0MKEHUe; 2)
M3roTOB/IEHWE Pa34aTOYHOro MaTepuana Ana MAaAaWmnxX WKObHUKOB — NaMATOK.

Mpun noabope TEKCTOB HAaNMCAHUA U3/I0XKEHWA, @ TaKKe aHa/IM3a, Nepeckasa, O 3ar1aBmaA YYUTbIBAINCD
TpeboBaHMA, COOTBETCTBYIOLLME NEPBOKYPCHUKAM: 1) KOIMYECTBO C/IOB B TEKCTE AN U3/I0XKEHUA, aHAU3a,
nepeckasa v 03arfiaB/iMBan AO/MKHO HaxoaAuTbea B rpaHuuax 200-500 cnos; 2) coaepraHue TeKCTa A0MKHO
06pa30BbIBaTb, Pa3BMBaTb M BOCMNUTbIBATb MAAAWMX LIKOJNbHUKOB; 3) KOMMO3ULMA TEKCTa A0/KHa bbiTb
HEC/IOKHOW; C/IM TEKCT CHOXKETHbIN, TO B HEM [0/I}KHO BbITb HEHO/IbLLIOE KOIMYECTBO AEUCTBYOLWNX NnL, [2,
c, 198].

XoTs 6bl 04MH pa3s B ABe HeAen 0byYatoWwMMca Npeaiaranocb HanMcaTb U310XKeHME, MPaKTUYECKM Ha
KaXKAOM YpOKe NpOBOAWMANCL YNpaXHeHMa, GOPMUPYIOLWLME YMEHMA LUKOJIbHUKOB MUCATb W3N0XEHMUe.
Yuutenb npepgnaran obyyaloWMMcs TEKCTbl, NPOBOAWA NO HUM 6eceabl, cnoBapHO-opdorpaduyUeckyto
paboTy; WKONbHUKM paboTanu Hag COCTaBAEHWEM MJ1aHa K NpeACcTaB/eHHOMY TEKCTY, NepecKasblBaau TEKCT.
MoMMUMO TPAAULIMOHHbIX YNParKHEHWI ¢ 0ByYatoLWLMMMUCA NPOBOAUANUCL TPEHUHIU U UFPbI, HanpaBAeHHbIe Ha
PasBUTMM NAMATU, YMEHUA NepecKasbliBaTb, YeTKO GOPMYANMPOBATb MbIC/b, NepenaBaTb OCHOBHOM CMbICA
BbICKa3biBaHMA. B xo4e KOHTPO/IbHOrO 3KCNepuMmeHTa Oblan MpoBeAeHbl Te Ke METOAMKWU, YTO U Ha
KOHCTaATUPYIOLLEM 3KcnepumeHTe. KosMYecTBEHHbIN aHaNn3 pe3y/bTaTOB KOHTPOJIbHOrO 3KCNepMMEHTa
NoKa3sas, 4To ypoBeHb CHOPMMUPOBAHHOCTM KOMMYHMKATUBHbIX KOMMNETEHLMA YYEHUKOB NPENMYLLECTBEHHO
cpeaHunin; - (65%) c BbICOKMM ypoBHEM CHOPMMPOBAHHOCTM KOMMYHWUKATUBHbIX KomneTeHumit, (55%)
obnapatoT cpegHMM ypoBHEM cHOPMUPOBAHHOCTM KOMMYHUKATUBHbIX KOMMETEHLUNA.

KauyecTBeHHbI aHanN3 pe3ynbTaTOB KOHTPOJIbHOrO 3KCNepuMmeHTa MO3BO/IMA CAenaTb caeayolme
BbIBOAbl Cpeau ydawmxcs npeobnagaet ambuBaneHTHOE 3MOLMOHANbHOE OTHOLWIEHWE K CBEPCTHUKaM,
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CpegHUA  ypoBEHb  CTPYKTYpUpoBaHHOCTM  o0bpasa  CBEpPCTHMKA;  HeKoTopble  obydvatowmecs
NpPOAEMOHCTPUPOBAIMN MONOKUTENbHOE 3IMOLMOHA/IbHOE OTHOLIEHME, BbICOKOCTPYKTYPUPOBAHHbIA 0bpa3
apyra; 2) y 6ONbLUMHCTBO y4yawmxca HabnoaaeTca BblParKEHHbIA WHTEPEC K AEeUCTBUMAM CBEPCTHMKA,
afeKBaTHaA peakuMAa Ha OUEHKY CBEPCTHWKA, OTMEYAEeTCA OTCYTCTBME COLMANbHOIO MNOBeAEeHMUS,
ambuBaseHTHOE OTHOLIEHWE K CBEPCTHUKY; 3) HGONBbLIMHCTBO PECNOHAEHTOB OPUEHTUPYETCA B npouecce
BbINOJ/IHEHWUA 33a4aHUA Ha CBEPCTHMKA, HO AEWCTBYET HECOrNACOBAHHO M AOCTUraeT pesyabTaTa YacTUYHO;
4) y HeKoTopbIX 06yYaloWMUXCA UrpoBble MOTMBbLI NPeobaafatoT Hag, yd4ebHbIMM MOTUBaMMU; 5) yuawmxca
NPoABAAIOT B OCHOBHOM MOJIOXUTENIbHOE OTHOLWEHME K CBEPCTHUKAM, HEKOTOpbiM obyyatowmmes,
HaobopOoT, MNPOABAAIOT aAKTUBHOCTb W MPUMEHAIOT KOHCTPYKTUBHblE Cnocobbl 06LWeHNA; HeKoTopble
CTPEMATCA He TONIbKO K NOAYMHEHMIO UKW CONPOTUBNEHUID, MeAarory, Ho U K COTpyAHUYecTBy ¢ HUMK. Kak
KO/IMYECTBEHHbIM, TaK M KAaYeCTBEHHbI aHaN3 pe3ynbTaToB UCCIef0BAHUA Ha KOHTPO/IbHOM SKCNEPUMEHTE
NO3BOJIU/1 TOBOPUTb O MOJIOXKUTENbHON AMHAMUKE B GOPMMPOBAHMM KOMMYHMKATUBHbLIX KOMMETEHLUM
y4aLmxca nocae NpoBeAeHNA NAaHOMEPHON cMcTeMbl PaboTbl.

Takum obpas3om, NpoBeAeHHOE 3KCNepPUMEHTaNIbHOE UCCNeA0BaHWE MO3BOJIMNO CAeNaTb BbIBOA, O
TOM, YTO U3NI0KEHMe ABNAeTCA 3GPEKTUBHDBIM CpeacTBOM GOPMUPOBAHNA KOMMYHUKATUBHbIX KOMNETEHL M
yyawmxca. CerogHA Ham C uenbto GOPMUPOBAHUA KOMMYHMKATUBHbBIX KOMMETEHUMI 0by4yatowmxcs
HEODOX0AMMO BECTU MNAHOMEPHYID cUCTeMY PaboTbl MO OOYYEHWUIO YYALLMXCA HAMWUCAHWUIO U3NOMKEHUA,
BK/IIOYAIOLLLYIO B cebA cneumanbHble ynpaxKHeHWsA, NpesocTaBieHne UM BCOMOraTe lbHbIX NaMATOK.
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AHHaHypoB [I)xymaaypapbl,

MpenoaaBatenb Kadeapbl MeAULMHCKOM 3KONOTMU U TUTUEHDI.

locypapcTBeHHOro meauuUUHCKOro YHusepcuteta TypkmeHuctaHa umeHa Mbipata MappbleBa.
Awxabapg, TYpKMEHUCTaH.

FTMrMEHA KAK HAYKA: TPAAULUOHHBIE U HOBbIE BbI3OBbI B XXI BEKE

AHHOTauuA
CtaTbsl MOCBALLEHA KOMMNEKCHOMY aHanu3y FUrMeHbl Kak ¢pyHAaMeHTa/ibHON MpoduNaKkTUUYecKon
HayKW, ee UCTOPUYECKOM 3BOJIIOLMWU, COBPEMEHHOMY COCTOSHWMIO WM HOBbIM HanpasJeHWUAM pasButuA. B
paboTe paccmaTtpuBaeTcs TpaHchopmaums npeagmeTa TUrMeHbl OT  MPEeUMYLLECTBEHHO CaHUTapHO-
TEXHUYECKMX ACMEKTOB K MEXAUCUMNAMHAPHON 0061acTM 3HaHWIA, BK/IOYAIOWLEN 3SKONOTMIO 4YeNOBEKa,
3NUAEMUONOTUIO N TOKCUKoIorMto. Ocoboe BHUMaHME YAENAETCA aKTya/lbHbIM BbI30BaM: XMMUYECKOMY M
MUKPOBMONOrMYECKOMY 3arpsisHEHUIO OKpPY*KaloWEeN cpeadpl, PacnpocTpPaHeHUIo "3N1eKTPOMarHUTHOro
cmora" 1 GopmMMpOBaHMIO HOBOrO HanpasaeHns — uudposoi (MHGopMaLUOHHOM) rnrneHbl. Ha ocHoBse
aHa/n3a Hay4YHbIX UCTOYHMKOB U AA@HHbIX rOCYAapCTBEHHOrO AOKMaaa PocnoTpebHaa3opa nokasaHo, YTo B
YCNIOBUAX MNPOAOJIMKAIOLWErocs TEXHOTreHHOro BO3AENCTBUMA Ha cpedy 06MTaHMA U CTPEMMUTENbHOM
umdposmusaumMm obuectsa rurmeHa obpeTaeT HOBOe 3By4yaHue, Tpebys nepecmoTpa NoAXo40B K
HOPMUWPOBaHMIO U NpodunakTUKe. ABTOPblI MPUXOAAT K BbIBOAY, YTO WMHTErpauus MEeTOLONOMMU OLEHKM
PUCKOB, BUOMOHUTOPUHIA U 06pa3oBaTe/IbHbIX MPOrPaMM ABAAETCA KAOYEBbIM ycioBUEM 3GEKTUBHOCTU
COBPEMEHHO TMIIMEHNYECKOM HAYKMU.
Kniouesble cnosa:
rmrueHa; npodunakTUyeckaa meguumHa; SKON0MA YeN0BEKa; OKpYKatoLana cpeaa; rMmrmeHnyYeckoe
HOPMMUPOBaAHUE; XMMUYECKOE 3arpA3HEHNE; SNEKTPOMArHUTHbIM cmor; LMdpoBas rurneHa;
MHPOPMaLMOHHasA NeperpysKka; CaHUTapHO-3NMUAEMMNOIOTUYECKOE 61aronoyymne; oLeHKa PUCKOB.

BeepeHue

MrueHa — ogHa U3 ApPEeBHENWMX U OQHOBPEMEHHO O4HA U3 CaMbIX AMHAMMYHO Pa3BUBAIOLLUXCA
MeANUMHCKUX HayK. Ee Ha3BaHMe BOCXOAMT K MMEHW ApeBHerpeyeckon 6ormHm 3a0posbsa Mreun, KoTopas,
COrNIacHO MUY, CTPEMUIACH HE CTO/IbKO /1IeUnTb 60NIE3HM, CKOIBKO NpesynpexaaTb X BOSHUKHOBEHME . OTa
npoduaakTMyeckasa HanpaBAeHHOCTb OCTAeTCA OnpeaensAiowen YepTon TUTMEHbl Ha NPOTAXKEHUU
TbicAYENEeTUN.

OfHako ecnn B APEBHOCTUM TUIMEHa CyLecTBOBasa MPEUMMYLLECTBEHHO B Gopme 3MMUPUYECKMX
npaBua W pPENUrMo3HbIX MpennucaHuii, TO CEerogHs 3TO Pa3BEeTB/AEHHAs HayyHaa AUCUMMNIMHA,
pacrnosiaratlolan  MOLLHBIM  3KCNEPUMEHTA/IbHbIM,  aHA/JIMTUYECKUM U 3NUAEMMUONOTMYECKUM
WMHCTpyMeHTapuem. Llenb paHHOM CcTaTbM — MOKasaTb 3BOJIOLMIO TUMMEHbl, MPOAHAAU3NPOBaTb ee
COBPEMEHHOE COCTOAHME B KOHTEKCTE HOBbIX 3KOJIOTMYECKUX W TEXHOIOTMYECKUX BbISOBOB, a TaKkKe
0603HaYNTb NEPCNEKTUBHbIE HANPABAEHUSA Pa3BUTUA HAYKM.

UcTtopuna cTaHOBAEHUA TMIMEeHbl Kak HayKu

MCTOKM rMrMeHnYecKknx 3HaHni yxogaT B ry6oKyo ApeBHOCTb. B 3akoHoaaTenbctee [pesHero ErunTa,
Nyaen, NHgum n Knutas cogeprkanvcb npasuia MHAMBUAYANbHOW NPOdUAAKTUKK, pernaMeHTUpoBaBLINE
NUTaHWE, NONOBYHO XU3Hb U U30AALMIO 3apPa3HbIX 601bHbIX. O4HAKO NOAJMHHBIM OTLLOM aHTUYHOM TUTUEHbI
no npasy cunTtaeTca MMnnokpat (oK. 460—377 rT. A0 H. 3.), aBTOp TpakTaToB "O 340p0OBOM 06pase KU3HU" K
"O BO3ayxax, Bogax WM MecTHOCTsAX", B KOTOPbIX AaHa rybokasa oueHKa BAMAHWUA GaKTOpPOB cpedbl Ha
300poBbe YenoBeka. B [lpeBHem Pume rurmeHnyeckne meponpuatva NpPUobpenn MHKEHEPHbIN pasmax:
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CTPOUANCH aKBEAYKM ANA BOAOCHABOKEHUA M KaHaNU3aunmn gns yaaneHma HeYncroT.

CpenHeBeKOBbE CTa/0 3MOX0M ynazKa rMrMeHUYeckom KyabTypbl. HEYMCTONNOTHOCTL, aHTUCAHUTaAPKUA
M OTCYTCTBME OOLLECTBEHHbIX CAHUTAPHbLIX COOPYMKEHWUA MPUBENM K OMYCTOLIUTENbHbIM 3MNUAEMUAM,
YHECWWMM MUININOHDI KU3Hen. Tem He MeHee, B 3TOT Nepuog, NoABMIUCb GyHAAMEHTaslbHble TPpyAbl, Takue
Kak "KaHoH BpauyebHoM Hayku" AsuueHHbl (980-1037), cogeprkalimMe BaXKHble TUTMEHUYEcKue
pekoMeHaaunun.

MoanvHHOE POXKAEHME Hay4yHOM FMrMeHbl NPOU3OLWL/IO BO BTOpPOK nosioBuHe XIX Beka. HemeuKuit
yuyeHbln MakKc MeTteHKodep (1818-1901) BBEN B rUrMeHy 3KCNepUMEHTabHbIM MeToA, NpeBpaTus ee U3
cobpaHusa aMNMpUYEcKnx HabalaeHWn B TOYHYIO HayKy. B Poccnmn 0CHOBOMONOXKHUKAMM HAaYYHOW FMIUEHbI
ctanu A.N. Job6pocnasuH, co3aaBLLmMii Nnepsyto Kadeapy rurmeHbl B BoeHHO-meaMUMHCKOM akagemun (1871),
n O.d. dpucmaH, KOTOpbIN BO3rNaBuA Kadeapy rurmeHbl B MocKoBcKOM yHuBepcuteTe (1884) u
paccmaTpuBas rMrmeHy Kak "Hayky o6 obuectseHHOM 3a0poBbe” . H.U. Mnporos, BblAAOWUNCA PYCCKUIN
XUpYypr, npoBo3raacui: "fA Bepto B rurmeHy. BoT rae 3akato4aeTca UCTUHHbBIN NPOrpecc Hallen HayKu. byayuiee
NPUHAANEKUT MeaNUnHe NpeaoXpaHuTebHON" .

frneHa un sKonorusa YenoBeKka: B3aMMOCBA3b AUCLUIIMH

B XX BeKke rMrmeHa TecHO nepensenacb C 3KoJorMen 4yenoseka. Kak oTmedvaeT akagemuk HO.A.
PaxmaHWH, aKonorna yenoBeka — 310 pyHAAMeEHTAIbHaA MeTog00rnYeckaa 061acTb HayKu, U3yyatow,asa Ha
NonynAaLMOHHOM YPOBHE OCHOBHble OMONOrMYECKME 3aKOHOMEPHOCTM U MEXaHM3Mbl B3aUMOLENCTBUSA
OKpY»KaloLWen cpedbl U YesioBeKa B cucteme "cpeaa — 340poBbe" . [UrMeHa oKpyrKatolwen cpeabl, B CBOKO
oyepeab, ABAAETCA MPUKNAAHbIM pPas3aenom, paspabaTtbiBalOWMM FMIMEHUYECKME HOPMATMBbI U Mepbl
NPodUNAKTUKKU ONS 3aWMUTbI YeIOBEKA OT HebNaronpUATHbIX GaKTopPOB cpeabl.

CoBpemeHHana TUrMeHa paccMaTpuBaeT Becb CNeKkTp ¢GaKTopoB cpedbl 0BMTaHMA: XMMUYEcKoe
3arpAsHeHne BO3A4yXa, BoAbl M MOYBbl; BMONOrMYecKkoe 3arpA3HeHME NPOAYKTOB NUTaHUA; ¢usmnyeckue
daKTOopbI, BKAOYAA WYM, BUOpaALMIO U 3NEKTpoMarHuTHble nons. Mo gaHHbIM [oCysapcTBEHHOMO AOKNaAa
PocnotpebHapsopa, B 2024 rogy BO3AENCTBMIO CAHUTAPHO-TUTMEHMYECKMX (AKTOPOB (XMMUYECKoe W
MUKpobuonornyeckoe 3arpasHeHue) nogsepranocb 6onee 87,6 mnH yenosek B 48 cybbekTax Poccuitckoit
depepaumn . CoumanbHO-3KOHOMUYECKME aKTopbl M GaKTopbl 06pa3a KU3HU TaKXKe OKa3biBaloT
CyLleCTBEHHOe B/MAHME Ha 340POBbE HACE/EHMA, YTO NOAYEPKMBAET KOMMAEKCHbIA XapaKkTep
rMrMeHnYecknx npobnem.

MMrueHnyeckoe HOpMUPOBaHUNE U OLLEHKA PUCKOB

KntoueBbiM WMHCTPYMEHTOM [UIMEHUYECKOM HayKW ABNAETCS HOPMUPOBAHME — YCTaHOBAEHME
npeaenbHo AonycTUMbIX KoHueHTpauuii (NAK) n ypoBHeit Bo3aeicTBmA BpeaHbiX GaKToOpoB. ITO CNOXKHbIN
NPOLECcC, OCHOBAHHbLIN Ha TOKCUKOJIOTMYECKUX 3IKCMEepPUMEHTAX, 3NUAEMUONOrMYECKUX HabaeHUAX U
MaTemMaTMYeCKoM MogennpoBaHuu. MccnepoBaHus, npoBeneHHble Ha Kadeape obLecTBeHHOro 340Pp0BbA U
rurmeHbl PYOH, no3sonnam obocHosaTtb MNAK ana 6onee 40 xuMmnyeckmx BelecTs B Bo3ayxe paboyeit 30HbI
n aTmochepHOM BO3ayXe.

OOHako B YyC/NOBUAX pOCTa aHTPOMOreHHOW HarpyskM MeTodosiorMa HOPMUPOBaHUA Tpebyet
NOCTOSAHHOIO COBEpLUIEHCTBOBaHMUA. YueHble OIBY "HUU sKkonornm yenoseka v rurmeHbl OKpy»KatolLel cpeabl
um. A.H. CbicnHa" pa3pabaTtbiBatloT METOAbI OLEHKN PUCKOB A5 310POBbA Ha OCHOBE 3NUAEMNONOTNNMYECKOTO
MOAENUPOBAHNSA U BMOMOHUTOPUHIA . ITO MO3BO/IAET NEepenTM OT KOHCTaTaummu ¢akTa 3arpsas3HeHusa K
NPOrHO3MpPOBaHMUIO €ro NocAeaCcTBUIA U BbIPpaboTKe NPUOPUTETHBIX Mep NPOPUNAKTUKN.

HoBble Bbi30BbI: 31€KTPOMArHUTHbIN "cmor" n undposas rurmeHa

B nocnegHwe pecaTUneTMa rUrMeHa CTOJIKHYNacb C MPUHUMNMANBHO HOBbIMM (aKTOpamu puUCKa.
OOoHUM M3 HUX ABNAETCA "'3NEeKTPOMArHUTHbIA CMmor" — WHTEHCMBHOE BO3AENCTBME 3/1E€KTPOMArHUTHbBIX
nonen ot 6bITOBON TEXHMKU, KOMMbIOTEPHOrO 060pPYyAOBaHMA M COTOBOM CBA3W, YrpoXKatollee 340P0BblO
HaceneHus.
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Ewe 6onee KapAWHANbHbIA BbI3OB CBA3aH C UMdposm3aumelr Bcex chep XU3HM. Kak nokasaHo B
nccnenoBaHnn MeneHtbeBa 1 coaBTopoB (2025), exerogHblii NpUpPoCT UMdPoBbIX AaHHbIX gocTuraeT 30%, a
YNCNIO UHTEPHET-NONb30BaTENEN B MUPe npeBbicuao 5,35 mapg yenosek. 3To NpuBeso K GOpMUPOBAHUIO
HOBOro HamnpasneHus — uUubpoBoi (MHGOPMAUMOHHON) FUrMeHbl, KOTOpoe W3y4yaeT 3aKOHOMEPHOCTU
BO34eNCTBMA MHGOPMALMOHHbIX MOTOKOB Ha NCMXMYECKOE M COMATUYECKOEe 340P0BbE Ye0BeKa.

3aKknioueHune

MMrueHa, nponaa AOATMIA NyTb OT IMMNUPUYECKUX NPABUA 40 IKCNEPUMEHTaNbHOW HayKu, B XX| Beke
CTA/IKMBAETCA C Bbl3oBamMM HecnpeLenseHTHON  CNOXKHOCTU. XMMMUYECKOoe 3arpA3HeHWe  cpesbl,
3N1EKTPOMArHUTHOE U3/yYeHne U MHPOPMaLMOHHAA Neperpy3ka TPebyoT He TONIbKO COBEPLUEHCTBOBAHMA
MEeTOo0B HOPMWMPOBAHUA M OLUEHKM PUCKOB, HO M MEepecmoTpa camoi napagurmbl NpodunakTUYeckom
MeOULMHbI.

Kak noguyepkusan ®.®. IpucmaH, "anwmnTte rurneHy ee obLLECTBEHHOIO XapaKTepa, U Bbl HAHeceTe e
cmepTenbHbIn yaap". CerogHs 3TOT Te3UC 3BYYUT C HOBOM CUION: TUTMEHA A0/XKHA ObiTb HE TONIbKO HayKow,
HO M OOLLECTBEHHbIM ABUXKEHMEM, GOPMUPYIOWUM KYAbTYPY 340P0BbA M OTBETCTBEHHOFO OTHOLUEHMA K
cpege obuTtaHuAa.  Peanusauua  HaydHo-npaKktuyeckol nnatdopmbl  "Mpodunaktnyeckas cpeaa”,
yTBEPXKAEHHOW MuH3gpasom PoccMm M OCHOBaHHOM Ha KoHUenuuu (aKTopHOM NpodUAaKTUKMK
HEUHPEKUMOHHbIX 3aboneBaHU, ABAAETCA BaXKHbIM LIAarom B 3TOM HanpasneHuu. byayuiee rurmeHbl — B
WMHTEerpaumm ecTeCTBEHHOHaY4YHbIX, COLMAbHBIX U 06pa3oBaTeNbHbIX NOAXO40B.

CNUCOK UCNO/Ib30BaHHO UTepaTypbl:

1. PaxmaHuH H0.A. AKTyanmsaums npobaem 3KONOTMKN YeI0BEKA U TMIMEHbI OKPYKAOLWEN cpeabl U NyTH KX
peweHus // TurneHa u caHntapua. 2012. Ne 5. C. 4-8.
2. PaxmaHuH HO.A., Muxannosa P.U. OKpyKatowan cpega v 340p0Bbe: NPUOPUTETbI NPOPUNAKTUYECKON
meanumHbl // TurneHa un caHmtapus. 2014. Ne 1. C. 5-10.
3. MeneHntbeB A.B., BabaHos C.A., Jlbicoea M.B. un ap. Undposas rurmeHa: npobaembl 6MO3TUKKN U
npodunnakTMka MHGOpPMaLMOHHOro cTpecca. AHanuTuyeckuin 063op // CoumanbHble acrnekTbl 340pOBbA
HaceneHus. 2025. T. 71. Ne 6. DOI: 10.21045/2071-5021-2025-71-6-20.
4. Knua O.W., TpuHuHa O.B., yposa A.U. n gp. Kadeapa obLiecTBEHHOro 340P0BbS, 340aBOOXPAHEHNA U
rMrMeHbl — HayKe M NpakTUYecKkomy 3apasooxpaHeHunto // BectHuk PYOH. Cepua: MeamumHa. 2011, Ne 1. C.
5-12.
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YOK 612.65-053.2/.3:614.87
Kapgbiposa lNonba)kaxaH TopaeBHa
Kadeapa nponeaesTuKkM AeTCKUX bonesHeN,
focyaapcTBEHHbIM MeANLMHCKNI YHUBEPCUTET TYpKMeHMUCTaHa nmeHu MeolpaTta MappbleBa,
Awxabapg, TYpKMEHUCTaH.

OCOBEHHOCTU ®U3UYECKOTO PA3BUTUA U COMATOMETPUYECKUX NOKASATENIEN AETEN PAHHEIO
BO3PACTA B YC/IOBUAX 3ACYLL/IMBOM (APULHOI) 30HbI

AHHOTauuA
B cTaTbe paccmaTpuBalOTCA 3aKOHOMEPHOCTM U cneundmrKka GU3NYECKoro pasBUTUA AeTel paHHero
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Bo3pacta (oT 0 go 3 fneT), NOCTOAHHO NPOMKMBAIOLWMX B YCNOBUAX apuAHOro (3acywnmMBoro) Kaumara. Ha
OCHOBE aHa/IM3a COMATOMETPUYECKMX MOKasaTenei (macca U g/IMHaA Tena, OKPYKHOCTb FPYAHON KNETKU U
roN0Bbl) BblAE/NEHbI K/IOUYEBbIE KIMMATO-3KON0TMYECKME GAKTOPbI, BANAIOLWME Ha TEMMbI POCTa U CO3PEBaHMA
OETCKoro opraHnama. OnmncaHbl PUCKK GOPMUPOBAHUS AMUCTaPMOHUYHOTO PasBUTKSA, AeduumTa Macchl Tena
1 cneundunYecKknx afanTaumMoHHbIX NePecTPoek 06MeHa BELLLeCTB B OTBET HA XPOHWUYECKUIA TEMNIOBOM cTpecc
N fedUUNT KaueCTBEHHbIX BOAHbIX pecypcoB. CTaTba NpeacTaBaAeT MHTepec ANA NeanaTpoB, TMIMEHNCTOB U
9KO/IOrOB YesioBeKa.

Kniouesble cnosa:
dusmnyeckoe pa3BUTUE, COMATOMETPUSA, PaHHWUI BO3PACT, apuaHasa 30Ha, 3aCyLU/IMBbIN K1MMaT,
aganTaums, aHTPOMNOMETPUA, AETCKOE HaceneHue.

BeepeHue

PaHHUI BO3pacT (Mepunog, oT poXKAEeHUs A0 Tpex NeT) asaseTca GyHAAMEHTAIbHbIM 3TANOM B KU3HU
Yyenoseka. B 3To BpemsA NpomncxoasaT MHTEHCMBHbIE MpoLueccbl MOPPOPYHKUMOHANBHOTO CO3PEBAHUA BCEX
OPraHoOB M CUCTEM, 3aK/1lafblBAlOTCA OCHOBbI COMATMYECKOrO 340p0BbA U GOPMUPYIOTCA afanTauMOHHble
pesepBbl OpraHM3Ma. HanpaBneHHOCTb M Temnbl GUINYECKOrO pPasBUTMA B ITOT MNepuos KpaiHe
YyBCTBUTE/NIbHbI K BO3AEMCTBMIO KOMMJIEKCA BHeLlHecpenoBblx ¢akTopoB. Cpean HuUx ocoboe mecTo
3aHMMAIOT SKCTPEeMasibHble KIMMATUYECKME YCIOBUA, B YAaCTHOCTU, XapaKTePUCTUKM apUaHbIX (3aCyLUNBbIX)
TEPPUTOPUN.

ApuAHble 30Hbl XapPaKTEPU3YHOTCA COYETAHMEM BbICOKOM TemnepaTypbl aTMocHepHOro BO34yXa,
HMU3KOW OTHOCUTE/IbHOW BAAXKHOCTU, WHTEHCMBHOW CO/MIHEYHON paavaunmn UM BblparkeHHoro aeduumTa
KauyeCTBEHHOM MNWUTbEBOM BOAbl. XPOHWYECKOE BO3LEWCTBME TaKOrO KAMMATMUYECKOro KOMIMJIEeKca
npeabaBAnAeT NoBbIWEHHble TPebOBaHMA K TOMEOCTaTUYECKMM CUCTEMAM OpraHu3ma pebeHKa. B ycnosuax
HEe3PenocT MeEXaHU3MOB TEPMOPETYALUM, He3aBepLWEHHOCTU GOPMUPOBAHUA BOLHO-CONEBOIO 0OMeHa U
OTHOCUTE/NIbHOW NAabUNBbHOCTM MeTaboNMYecKMX NPOLECCOB Yy AeTeill paHHero Bo3pacTa, MPOXUBAIOWMX B
3aCyLW/INBbIX PernoHax, popmupyeTca cneumPpuyeckmin aganTauMoHHbIM CTaTyc. ITOT CTATyC HanpAMYy
OTparkaeTcs Ha COMaTOMETPUYECKUX (aHTPONOMETPUYECKMX) NOKa3aTeNAXx.

MHoro4mcaeHHble 3KONOro-pnU3N0N0rMYeckme UCCneaoBaHMA NMOKasbIBaloT, YTO Y AeTel B apuAHbIX
pPEermoHax HepeaKko  OTMeYalTcA  OCOBEHHOCTM  POCTOBbIX  MPOLECCOB,  OTAMYatowmeca  OT
CpefHeCcTaTUCTMYECKMX HOPMATMBHbIX MOKa3aTeNnen ymepeHHbIX WUPOT. B 4acTHOCTU, K MOMEHTY OKOHYAHMA
NepBOro roAa *XM3HW y 3HaYMUTENIbHOM YacTu AeTel BbIABAAETCA TEHAEHLMA K 3aMegeHNI0 TEMMNOB NPUPOCTa
Maccbl Tesla NPU OTHOCUTENbHO CTabU/IbHBIX MOKa3aTeNsax NpPoAO0/AbHOIO pocTa (4/MHbI Tena). ITo MoXKeT
npuBOAMUTb K GOPMMPOBAHMIO FPALMIBHOIO (BbITAHYTOrO) TMMA TENOCNOMKEHUSA, KOTOPbIM C 3BONOLNOHHOM
TOYKM 3pEHUA ABNAETCA afaNTUBHbIM, TaK KaK YBE/IMUMBAET MJIOLLAAb NOBEPXHOCTU T€N1a OTHOCUTE/IbHO ero
macchbl, obneryas TennooTaauyy.

OfHaKo Ha MpaKTMKe TaKkue NepecTPOMKM YacTo FPaHUYaAT C MNaTONOrMYECKMMM COCTOAHUAMM:
PEruCTPUPYETCA BbICOKAas PacnpoCTPaHEHHOCTb 3a4ePKKN BHYTPUYTPobHOro passutus (3BYP), runotpodum
Pas3NINYHOM CTENEHU TAKECTU U ANCTAPMOHUYHOCTU PU3nYeckoro passuTma. JedumumTt maccbl TeNna B yCNOBUAX
O/UTENBbHOTO TEMIOBOIO CTPecca 4acTo ycyrybnseTca CKPbITbIMW HapyLEeHUAMWU HYTPUTUBHOIO CTaTyca,
rTMNOBMTaMMHO3aMM U cneunduyeckon aermapataumens, YTo CHUXKAET OOLLYI0 PEe3UCTEHTHOCTb AETCKOro
opraHu3ama K MHPEeKLMOHHbIM areHTam.

Kpome TOro, rugpoxmmmyeckme oOCOHBEHHOCTM apuAHbIX 30H, XapaKTepusytlowmeca BbICOKOW
MWHEpanmMsaumen Wn XKeCTKOCTbio AOCTYMHbIX BOAHbIX WMCTOYMHWMKOB, HaKAaAblBAOT [AOMOJHUTENbHbIN
OTMEeYaToOK Ha coneBol 06MeH U HapbepHble GYHKUMWM KULWEYHWUKA. ITO MOXKET NPUBOAUTL K CUHAPOMY
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Manbabcopbummn (HapylleHWUIO BCacbiBAaHUA MUTATENbHbIX BELLECTB), YTO TaKXKe TOPMO3UT FrapMOHUYHbIN
NPUPOCT COMAaTOMETPUYECKMX NAPAMETPOB.

Takum 06pasom, nsyyeHne GbM3MYECKOro pasBUTUS AeTell paHHEero Bo3pacra B 3aCyLU/IMBbIX PerMoHax
TpebyeT auddepeHuMpoBaHHOro noaxoaa. Heobxoauma paspaboTka M BHEAPEHME PErnmoHasbHbIX
COMATOMETPUYECKMX CTAHAAPTOB (LEHTU/bHbIX LK), YYUTbIBAIOLMX MECTHYIO KIMMATO-reorpaduyeckyro
cneunounky. TonbKo TaKoM noaxod NO3BOJMT MNPAKTUKYHOLWMM Neauatpam CBOEBPEMEHHO pasgenaTb
BapMaHTbl HOPMa/IbHOM 3KOJIOTMYECKOW adanTauuMm OT HayalbHbIX CTaAMA XPOHUYECKUX PacCTPoMCTB
NUTAaHWA N POCTaA, YTO UMEET peLlatoee 3HaYeHne gNA COXpPaHeHMA 300P0BbA NOAPACTAOLWEro NOKONEHUA
B MEHAIOLWMXCA KAMMATUYECKUX YC0BUAX.

CnNUCOK UCNoAb30BaHHOM NUTepPaTypbl:

1. BapaHos A.A., Kyuma B.P. dusmyeckoe pa3Butme geten U nogpocTKoB Ha pybexke Toicauenetnin. — 2020.
CaHkT-MNeTepbypr.
2. Benbtnwes HO.E. 3Konormyeckas neagmatpua: PocT M pasButue pebeHKa B yCNOBUAX U3MeEHANLENCA
cpegbl. — 2021. MockBa.
3. KanmbikoBa T.B. KnumaTto-skosnornyeckaa agantauua 4yesoBeKa: GM3MONIOTMYECKME M COMaTUYECKue
acneKktbl. — 2022. HoBocnbupck.
4. HukuTtiok B.A. AHTPONOAOIrMA N SKONOTMA AETCKOro BO3pacTa B 3acyLwimBbix pernoHax. — 2020. Poctos-
Ha-[oHy.
5. Cyxapes A.l. 3g0poBbe n GpU3nYeCcKoe pa3BUTUE AeTeN PaHHEro BO3pacTa: N’MrmMeHnYeckne Kputepmm, —
2023. CaHkT-lNeTepbypr.
6. lWabanos H.M. Neguatpua: Y4ebHUK ana meauuMHCKMX By3oB (Paspen: dusmyeckoe passutme U
nutaHune). — 2024. CaHKT-MNeTepbypr.
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Kaapiposa lMNonbg)xaxaH TopaeBHa
Kadenpa nponeseBTUKN AeTckux bonesHen,
focyaapCcTBEHHbIM MeANLMHCKNIN YHUBEPCUMTET TypKMeHMCTaHa nmeHn MeolpaTta MappbleBa,

Awxabapg, TYpKMEHUCTaH.

NPONEAEBTUYECKUE ACMEKTbI OLLEHKM AAANTALUM NULLEBAPUTENIbHOW CUCTEMbI AETEN
NEPBOIO rogA *XM3HU K COBPEMEHHbIM AAJANTUPOBAHHbIM MOJIOYHbIM CMECAM

AHHOTauuA
B cTaTbe paccmaTpuBalOTCS K/lO4YeBble NponeneBTUYECcKMe KpuTepuu, nosBonstolme o6beKkTUBHO
OUEHUTb MNPOUECC adanTauMM  KEeNyAOYHO-KULWIEYHOro TpaKTa MNALEHUEB K  UCKYCCTBEHHOMY
BCKapMmamBaHuto. Ocoboe  BHMUMaHMe  yaeneHo  anddepeHUManbHOM — AMArHOCTUKE  MexKay
dYHKUMOHANbHBIMW PACCTPOMCTBAMM NULLEBAPEHMA U TPAH3UTOPHbLIMM COCTOAHMAMM Nepuoga agantauumu.
OnucaHbl COBpPEMEHHble MapKepbl FAaCTPOMHTECTUHA/IbHON TONEPAHTHOCTU K BbICOKOTEXHOIOTMYHbIM

MOJIOYHbIM CMECAM, a TaKXXe aIfoPUTMbl KIMHNYECKOIro 0OCMOTPa AeTef/‘I nepBoro roga XuM3Hu.
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Knrouesble cnhosa:
MANAAEeHLbl, UCKYCCTBEHHOE BCKapPM/IMBaAHME, NULLEBAPUTENIbHAA CUCTEMA, NponeaeBTUKa, AETCKUE
MO/I0YHblE CMecK, PYHKLMOHA/IbHbIE PAaCcCTPOMCTBA *KeNYa04HO-KULLIEYHOro TPaKTa, aganTtaums.

BeepeHue

MepBblit rod KM3HM pebeHKa ABNAETCA KPUTUYECKMM MNEepuoaoM, Ha NPOTAXKEHWUW KOTOPOro
NPOUCXOAAT MHTEHCUBHbIN POCT, AnddepeHUMpPOBKA TKaHEN N co3peBaHME BCeX GYHKLMOHAMAbHbIX CUCTEM
opraHusma. Cpegm HUX NULLEBApUTENbHbIA TPAKT npeTeprneBaeT Haubonee pagmKanbHYHO NEepPecTPoiKy,
nepexoaa OT BHYTPUYTPOOHOro (amMHMOTPOGHOro) TMMA NUTaHUA K NakToTpopHomy. EcTecTBeHHoe
BCKAaPM/IMBAHME MATEPUHCKMM  MOJIOKOM MPU3HAHO «30/10TbIM  CTaHZApPTOM», obecneynsaroLmnm
ONTUMaNbHyt0 MeTabonMyecKylo MU MMMYHONOTMYECKYIO adanTaumio maageHua. O4HAKo B KAMHUYECKOM
NPaKTUKe neamaTpa COXPAHAETCA BbICOKUI MPOLEHT AeTel, YaCTUYHO WAWM MOAHOCTbIO NepeBeAeHHbIX Ha
WUCKYCCTBEHHOE BCKapM/IMBaHME B CUAY MEAMULIMHCKUX MAN COLlMANbHbIX MOKa3aHWA.

BHegpeHMe B MpPaKTUKY NeauaTpuM COBPEMEHHbIX aAanTUPOBAHHLIX MOJIOYHbIX CMecei,
060ralleHHbIX NpebuoTMKkamm (ranakto- U ¢GpyKTooAMrocaxapugamm), NpPobUOTUYECKUMM LUTAMMAMM,
HYKNEeoTUAAMMU U 0COBbIMM KMUPOBLIMW KOMMOHEHTaMU (Hanpumep, NOTEUHOM MUK BeTa-nasbMUTaToM),
3HAYUTENBHO NPUBANU3UNO0 UCKYCCTBEHHOE MUTAHME K CTPYKTYPE rPYAHOrO MONOKa. TemM He MeHee, nepeBos,
MAafeHUA Ha 4yKepoaHblit cybcTpaT Bcerga npeactaBnseT coboi cepbesHyto meTabonnuyeckyro w
$M3MONOMMYECKYIO Harpy3Ky Ha He3penyl MULWEBAPUTENbHYD cuctemy. AHaATOMO-dM3MOoNorMyeckmne
ocobeHHocTM KT rpyaHoro pebeHKa — TaKMe Kak HU3Kas KUCNOTHOCTb XKeNyA04HOro COKa, MUMHMMabHasA
aKTMBHOCTb GepMeHTOB (0COBEHHO NAHKPeaTUYeCKOM ammunasbl U IMMAsbl), NOBbILLEHHAA NPOHULAEMOCTb
CNN3NCTOM 060/104KM KMLLIEYHMKA U HE3aBEPLUEHHOCTb GOPMUPOBAHUA MUKPOOMOLLEeHO3a — 0bycnasaunBatoT
BbICOKYIO YA3BMMOCTb pebeHKa K 1106bIM U3MEHEHUAM B PaLLMOHE.

MponeneBTMYECKMI NOAXOA4, K OUEHKe aganTauuu pebeHKka K MOMOYHOM CMecu CTPOUTCA Ha
TWaTe/IbHOM MOHUTOPUHIE KAMHUYECKUX CUMMNTOMOB. B nepsble 2—3 Hepenu nocne BeBedeHUA HOBOrO
npoaykta KT mnageHua HaxoguTcA B COCTOAHUM HEYCTOMYMBOrO paBHOBECKA. B 3TOT nepnoa, KpUTUYeckm
BaXXHO AnddepeHUMpoBaTb (GU3MONOTMUYECKYIO («COHACTPOMKY») afanTauuio OT Aesagantauyu wuam
pa3BUTUA PYHKLMOHANbHBLIX paccTpolicTB (OGP MKT), TakuMx KaK MaageH4YeckuMe KOJIMKM, CPbIrMBaHWUA,
MeTeopmn3M M 3anopbl, COrNAacHO Pumckum kputepuam IV nepecmoTpa.

C nponeaeBTUYECKOM TOYKM 3pEHMA, YCMEWHOCTb afanTauMu OULEHMBAETCA KOMMIEKCHO. Bpau
aHaNM3MpyeT AMHAMMKY MACCO-pOCTOBbIX MOKasaTenen, Xxapaktep noBeneHUs pebeHKa Bo Bpemsa 1 nocne
KOPM/IEHWUA, COCTOSIHME KOXHbIX MOKPOBOB (MCKAIOYEHWE anfepruyecknux MposBAEHUI), a TaKxKe
dM3nKaNbHble CBOMCTBA CTyNa (4acTOTy, KOHCUCTEHUMIO, LBET M 3anax). BO3HMKHOBEHME MMHUMAbHbIX
ONCOYHKLMI, HE CONPOBOXAAOLLNXCA NOTepel Maccbl TeNa AN 3a4ePKKON pPa3BUTUA, YacTo TpebyeT He
CMEHbl CMeCH, a AMHAMMYECKOTO HabAOAEHUSA U KOPPEKLMU pPeXMMA KOopmaeHusa. HanpoTus, CTOMKWUIA
CUMNTOMOKOMMMIEKC  Ae3ajanTaumu  AWMKTyeT  HeobxogumocTb  yrmybneHHoro  nabopaTtopHo-
WMHCTPYMEHTaIbHOTO 06CeoBaHNA 1 Nogbopa cneunannsmpoBaHHbIX (MPOPUNAKTUYECKUX UK ledebHbIX)
rMAPONN3UPOBaHHbBIX CMecel. TakKum 0b6pa3om, CBOEBPEMEHHAsA NponeaeBTUYECKAs OLEHKA KAMHUYECKUX
NPW3HaKoB NO3BOAET NPEAOTBPATUTb XPOHM3ALMIO FACTPOUHTECTUHANBHOM NATONOMMM U ONTUMMU3UPOBATD
HYTPUTMBHbIN CTaTyC pebeHKa.

CNMCOK UCNONb30BaHHOI INTepaTypbl:

1. BopoHuos WN. M., Ma3sypuH A. B. lponeaeBTUKa geTckux bonesHen. — 4-e uspg,., nepepab. n gon. — CaHKT-
MNeTtepbypr: PonunanT, 2020.

2. Knunbausaposa P. P. MponeaeBTuKa AeTcknx 6onesHen B Tabamuax n cxemax. — Mocksa: IOTAP-Megua,
2021.
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3. bapaHos A. A., HamasoBa-bapaHosa /1. C. PykoBoACTBO N0 amMbynaTOPHO-NOANKAMHUYECKON NeanaTpun.
— Mocksa: N'0TAP-Meaua, 2022.
4. 3axaposa W. H., Cyran H. I. MpaKTMyeckaa HyTPULMNONOIMA B NeanaTpumn: oT TeOPUM K aaroputmam. —
CaHkT-MNetepbypr: Cnew/inT, 2021.
5. HetpebeHnko O. K. MuTaHne mnageHua n nporpaMmmpoBaHmne 3a40poBba. — MockBa: MNpakTuka, 2023.
6. TytenbaH B.A., KoHb WN.A. [eTckoe nuTaHue: PyKoBoACTBO AnA Bpayen. — 4-e m3g. — MocKsa:
MeguunHcKkoe MHPoOpPMaUMOHHOoe areHTcTBo, 2020.

© KagbipoBa I., 2026

YK 616.155.194.8-053.2:612.017
Muramosa AiicontaH OpaamyxammegoBHa
Kadeapa nponeaesTMKu AeTckux bonesHen,
focynapcTBEHHbIM MeANLMHCKNI YHUBEPCUTET TYpKMeHMUCTaHa nmeHn MbolpaTta MappbleBa,
Awxabag, TYPKMEHUCTAH.

OCOBEHHOCTU CEMWOTUKU N HECNELMDUYECKOWN PESUCTEHTHOCTU OPTAHU3MA Y AETEN
PAHHEIO BO3PACTA C XXENE3OAEPULIUTHON AHEMMUEN NEFTKON CTEMEHU

AHHOTauuA

B craTbe paccmaTpuBaloTca OCOBEHHOCTM KAMHUYECKOM CEeMMOTUMKU W COCTOAHUA (aKTopoB
HecneundpuYeckom pPesnCTEHTHOCTM OpraHMama Yy JeTeilt paHHero Bo3spacTa (ot 0 go 3 net) ¢
XenesogedpuumtHo aHemmen (HKOA) nerkoit cteneHM. Ha OCHOBaHMWM aHanM3a COBPEMEHHbIX AaHHbIX
NMOKasaHo, YTO Aae HauyanbHble 3Tanbl AeduuUTa Kefe3a U JIeTKoe CHUMKEHME YPOBHA remornobuHa
NpPMBOAAT K MNOAUCUCTEMHbBIM (PYHKLUMOHANBbHbIM HapyWEHUAM M 3HAYMMOMY YrHeTeHuto ¢aKTopoBs
BPOXOEHHOIO MMMYyHUTETa. CBOEBPEMEHHOEe pacno3HaBaHWE CTepPTbIX KAMHUYECKUX CUMMMNTOMOB U
KOPpPEeKLMA CMAEPONEHMN UMEIOT PeLlatoLlee 3HaYeHne 414 NPeaoTBPaLLeHNA XPOHU3aL MM COMATUYECKON

natonornny ,CI,ETEVI.

KntoueBble cnosa:
menesop,ed)mu,mmaﬂ aHemMuA, 0eTU paHHEro Bo3pacTta, CEMNUOTUKa, Hecneumd)mqecuaﬂ PE3NUCTEHTHOCTD,
cngeponenums, BpO)K,CI,EHHbIﬁ MMMYHUTET, remorno6uH.

BsepeHue

enesogedmumtHaa aHemusa (KOA) octaeTca OAHOM M3 CaMbIX PaACNPOCTPAHEHHbIX 3KONOrO-
3aBMCUMMBbIX M a/IMMEHTapPHbIX NAaTO/IOMMNIA B NeaMaTprUUecKkon NpakTuke Bo Bcem mupe. Ocobyto rpynny pucka
COCTaBNAOT AeTM pPaHHero BO3pacta — OT Nepumoaa HOBOPOXKAEHHOCTM A0 Tpex feT. [aHHbIA 3Tan
OHTOreHe3a XapaKTepusyeTca UCKAYUTENIbHO BbICOKMMM Temnamu GU3NYECKoro, MOTOPHOIO WU HEPBHO-
NCUXWMYECKOro pPasBUTMA, 4YTOo 0OycnaBaMBaeT MNOBbIWEHHYIO MOTPEOHOCTb TKAHEW B MaKpo- MU
MMKPO3/NEMEHTAX, CPEeAN KOTOPbIX *Kenes30 3aHUMAET KawouveBoe nosoxeHue. OrpaHUYeHHble UCXOAHble
aHTeHaTa/bHble 3anmacbl Aeno Kenesa, MOrpewHocTM B AueTe (nosgHee BBeAEHWE MPUKOPMA,
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HecbafaHCMPOBaHHOE MUTAHUE) U YacTble PecnMpaTopHble MHPEKLMN NPUBOAAT K ObICTPOMY UCTOLWEHUIO
3TOro MMKPO3/NEMEHTA.

Kosapcteo MKIAA nerkon cTteneHn 3akao4aeTca B TOM, YTO ee K/AMHMYECcKaa CeEMUOTMKA B PaHHEM
BO3pacTe HOCUT KpaliHe HecrneumPUyeckunii, «pasmblTbli» xapaktep. Knaccmyecknin aHeMmnyYecKkuin CMHAPOM,
NPOABAAOWMIACA Bblpa’KeHHOW 61eAHOCTbI0, BANOCTbIO WM OAbIWKOW, Ha Nerkon cragumn (ypoBeHb
remornobuHa 90-110 r/n) yacto mackupyertca nof 0bbl4Hble BO3PacTHble 0COBEHHOCTU MAU MOCNeACTBUA
nerkoro ytomneHusa. OCHOBHble MPOABAEHMA MaHUPeCcTUpyOT B BUAe TKaHeBOro geduumra xenesa —
CUAEPONEeHNYECKOro CMHAPOMA. BHMMaTENbHbIN KAMHULMCT MOXKET 3aMETUTb e4Ba Y10BMMbIE USMEHEHUA:
CYXOCTb U Nerkoe LenyleHne KOXKHbIX MOKPOBOB, NOMKOCTb HOMTEBbIX NMAACTUH, MAaTOBOCTb U UCTOHYEHME
Bosoc. Co CTOPOHbI HEPBHOM CUCTEMbI CUAEPONEHUA MPOABASETCA CMHAPOMOM Ae3ajanTauum — LeTu
CTAHOBATCA Kanpw3HbIMKW, pa3gpaxKUTeNbHbIMKM, ¥ HUX HapyluaeTca ¢opmyna cHa (TpygHOCTU 3acbiMaHus,
YyacTble NPOOYKAEHUA), CHUXKAETCA anneTuT, 3aMegNAaAloTcA Temrbl NMCUXOMOTOPHOrO passuTMA. Yacto
HabNoAA0TCA raCTPOUHTECTUHANbHBbIE ANCOYHKUMKN, 0BycnoBaeHHble AUCTPodUEN CAN3UCTON 0HONOYUYKM
YKENYA0UYHO-KULLEYHOrO TPaKTa, MbIWEYHasA TUMOTOHMA W YMEPEHHOEe CHUXKEeHWEe TOHyCa cepaeyHo-
COCYAMCTON CUCTEMBI.

OaHaKko Hambosiee MPOrHOCTUYECKM HebnaronpuAaATHbIM cneacTBuem gaxke nerkon MOA asnaetcs
rnyboKaa nepecTpoika UMMYHONOMMYECKOTO cTaTyca pebeHKa, B NepByto ovepeab — yrHeTeHue ¢$paKkTopos
Hecneunduyeckom (BpoXKAEeHHON) Pe3nCTEHTHOCTN opraHn3ama. Heneso asnseTca KOPaKTOPOM MHOMKECTBA
bepMeHTHbIX cucTem (MrenonepoKcuaasbl, KaTtanasbl, LUTOXPOMOB), obecneunsatowmx MeTabonnyeckyo u
6aKTEPULNAHYIO AKTUBHOCTb MMMYHOKOMMNETEHTHbIX KNeToK. Mpu ageduumTe Kenesa nagaet daroumtapHas
aKTUBHOCTb HeUTpodunoB WM  MaKkpodaroB, HapywaeTcA NPOLECcC BHYTPUKAETOYHOMO KW/IWHIA
MMKPOOPraHM3MOB (KMcnopoa3aBmucumsblit paroumTos). CHUMNKAETCA YPOBEHb JIN30LLMMA B CbIBOPOTKE KPOBU
W CeKkpeTax, NafaeT KOHLEHTPaLMA KOMMNIEeMEHTa, YXyALWAEeTCA CUHTE3 MHTEPPEPOHOB U PYHKUMOHAIbHAA
aKTMBHOCTb ecTecTBeHHbIX Knnnepos (NK-K1eTok).

TakoM MMMYHONIOrMYECKMI AMcbanaHc NpuMBOAMT K GOPMUPOBAHUIO MOPOYHOrO Kpyra: CKPbITbIN
neduumt Kenesa ocnabnser Hecneunduryeckyro 3almTy, pebeHOK HauyMHaeT YacTo U AauTenbHo 6oneTtb
OCTPbIMM PECMMPATOPHBIMU UHPEKLMAMMU, A Nt0H6OIN WMHPEKLMOHHO-BOCMANUTE/bHBIA MPOLECC, B CBOMO
oyepenb, aKTUBUPYET WHTEPNENKUH-6 M rencuguH. bnokupya ¢&epponopTuH, rencuamH Hapylaet
BCacblBaHME Ke/fie3a B KULWEYHWUKE M 3anupaeT ero B makpodarax, ycyrybnas aHemuio. B cBaA3u ¢ atum
N3y4yeHMe PaHHMX MAPKEPOB CHUMMKEHUA PE3UCTEHTHOCTU Npu nerkmx dopmax KOA nmeeT KonoccanbHoe
3HauyeHue ANA neauatpuum, Tpebya cBoeBpeMeHHOro HasHadyeHua depponpenapaToB elle A0 Pa3BUTMA
TAXKENbIX OPraHUYECKUX U3MEHEHUA.

CNMCOK UCNONb30BaHHOI INTepaTypbl:

1. 3axapoBa W.H., Tapacosa WU.C. edunuunt Kenesa y getei paHHeEro Bo3pacTa: ANArHOCTUKA U NeYeHue.
2020, CaHkT-MNeTepbypr.
2. PymaHues A. T, Tokapes . H. enesogeduuymTHbIe COCTOSHMA Yy AeTe U NOAPOCTKOB: PYKOBOACTBO A/1A
Bpauyeit. 2021, MockBa.
3. KoposuHa H.A., 3annatHukoB A.Jl. Hecneumduueckaa pe3UCTEHTHOCTb pebeHKa B HopmMe W Npu
natosnormn. 2022, CaHkT-lMNeTtepbypr.
4. BbenoycoBa T. B. KnnHnueckana ceMmnoTmka B neamaTpuyeckoi npaktmke. 2023, HoBocubmpck.
5. Wabanos H. N. leTckmne 6one3Hun: yuebHUK ana By30B (B ABYX Tomax). 2024, CaHKT-lNeTepbypr.
6. Hosukos A. K. KanHuyeckas ummyHonorma n obwan annepronorus y geteit. 2025, Mockea.

© Muramosa A., 2026
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YAK 616.233-002-036.62-053.5:616.1/.2
Muramosa AiicontaH OpasmyxammepoBHa
Kadeapa nponeneBTMKU AETCKUX bonesHew,
focyfapcTBEHHbIM MeAULMHCKNIN YHUBEPCUMTET TYpKMeHMUCTaHa MMeHn MblpaTta MappbleBa,
Awxabapg, TYypKMEHUCTaH.

PAHHUE KIMHUKO-®YHKLMOHA/IbHbIE MAPKEPbI HAPYLUEHWIA KAPAWOPECNIUPATOPHO CUCTEMbI
Y AETEX MNAALLErO LWKONbHOIO BO3PACTA C PELIUAUBUPYIOLLIUMU BPOHXUTAMMU

AHHOTauuA
B cTatbe paccmaTpuBaeTcA aKTyasbHas npobnema neguatpum M AETCKOM MyAbMOHONOTUM —
BbIAB/IEHNE PaAHHMX, [OOKJAMHUYECKUX TMPU3HAKOB HapylweHuit B paboTe cepaevyHoO-cocyauctor w
ObIXaTeNbHOM CUCTEM Y AeTel MaALero WKoAbHOro Bo3pacta (7—10 net), cTpagatowmx peumnanBsmpyowmmm
6poHxuTammn. 1N3-3a TeCHOM aHAaTOMO-PYHKLIMOHANbHOM CBA3N MEXKAY NETKUMUN N CEPALEM XPOHUYECKOE UK
peunamempytollee BochaseHWe OpPOHXMANbHOrO JAepeBa HeusbexXHO NPUBOAUT K NepecTpoike
reMoANHAMMKN U BEHTUAAUMOHHOW YHKUMKM. B paboTe npoaHanns3MpoBaHbl KOYEBbIE KAMHUYECKME
CUMNTOMbI (CKpbITaa oAplliKa, 6biCTpas YyTOMAAEMOCTb, METe0N1abubHOCTb) U COBPEMEHHble MEeTOoAbI
GYHKUMOHANBbHOM  AMArHOCTUKM (CnUpoMeTpusa, KommnbtoTepHas 6poHxodoHorpadus, BapuabenbHOCTb
CEPAEYHOro pUTMA, 3XoKapamorpadusa), No3BoAANOWME 3aperncTpupoBaTb MWMHUMA/bHbIE CABUIM [0
bopMmnpPOBaHMA OEKOMMNEHCUPOBAHHbLIX COCTOAHWMIA. CBOEBPEMEHHbIN MOHWUTOPWUHI AAHHbIX MapKepoB
OTKPbIBAaeT BO3MOMKHOCTU A5 MEPCOHANU3NPOBAHHOW peabunntaumMm UM NpegoTBPaLLEHUs XPOHM3aLUK
KapAmopecnmMpaTopHoM NaToNOMMK BO B3POC/IOM BO3pacTe.
Kniouesble cnosa:
peLMaANBUPYIOLLMIA BPOHXUT, MAAALLIMIA LKObHbIA BO3PACT, KapAnopecnnpaTopHasa cuctema,
dYHKUMOHaNbHble MApPKepbl, CTMPOMETPUA, BEFeTAaTUBHAA Perynauma, AeTCKaa NyAbMOHOI0MMA.

BeepeHue

B3anmmocBaAsb mexay AblXxaTeNbHOM U cepaevyHO-CoCcyanCTon cuctemMamm HocuT GpyHAAMEHTasIbHbIN
XapakTep, obecneynBas aganTauUmMIo AETCKOMO OpraHM3mMa K U3MEHAIOLMMCA YCIOBUSIM BHELUHEN cpeapl U
du13nYecKkUM Harpyskam. B geTckom Bo3pacTe, 0COHBEHHO B Nepunod MagLero WKobHOro Bo3spacrta (7-10
NeT), KapaMopecnupatopHasa CUCTEMA HaxoguTcA B COCTOSSHUM aKTUBHOrO MOpPGdOdYHKLMOHANbHOrO
co3peBaHUA. HanpsrkeHue afanTauMOHHbIX MeXaHM3MOB B 3TOT Nepuos AenaeT opraHusm pebeHka
BbICOKOYYBCTBUTE/IbHbIM K Pa3fIMYyHbIM NaTOreHHbIM GaKTopam, cpeam KOTOpbIX BeAyllee MeCcTo 3aHMMalT
peuuanBmpylolLMe BocnanuTenbHble 3aboneBaHUsA OpraHoOB AbixaHuA. Peumansupyowmin 6poHxmt (PB) y
[EeTen ocTaeTca o4HOM M3 Hanbosiee YacTbiX NPUYMH 0BpaLLeHMA K NegMaTpam U AETCKUM Ny/JIbMOHO/IOram.
MoBTOPHbIE 3NM304bl BOCNAIeHUA BPOHXMANbHOIO AepeBa CONPOBOXKAATCA OTEKOM CU3UCTOM 060/10UKM,
rMNepKpuMHME U BPOHXOCMACTUYECKMM KOMMOHEHTOM, YTO Heu3beKHO NPUBOAUT K HapyLIEHUIO
6pPOHXMANbHOW NPOXOAMMOCTU U NOKANbHOM TMNOKCUM.

OnutenbHoe WAM 4acToO NOBTOPAlOWLEECs OrpaHMYeHWe BO3AYLWHOIOo MOTOKa 3aMnycKaeT KacKapg,
KOMMEHCATOPHbIX pPeakUuMin He TOJIbKO CO CTOPOHbl AbIXaTe/NbHOrO anmnapata, HO M CO CTOPOHbI
remogMHaMuKN. PasBnBalOLLNIACA a/IbBEONAPHbIN TMNOKCUYECKMIA CTUMYN UHUUMUPYET pedaeKkc dinepa—
JlunbectpaHga — /IOKa/ZIbHOE CYXEHMEe NeroyvyHbiX apTepuon, HanpasBleHHOE Ha ONTUMU3AUMIO
BEHTUAALMOHHO-NEPDY3NOHHbBIX OTHOLWEHWUM. OAHAKo NpU peumaMBuMpylOEM TeYeHUM OpPOHXMTa 3TOT
3aWMTHBLIA MEXaHW3M MOMKET MNPUBOAUTb K TPaAH3UTOPHOMY MOBbLIWEHUIO AaBNeHMA B MaJiomMm Kpyre
KpoBOObpalleHUss (NeroyHon runepTeH3MM) U nocseaylollei neperpyske npasbiXx OTAeNOB cepaua. Ha
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HaYa/ibHbIX 3Tanax AAHHbIE U3MEHEHMA HOCAT UCKAIOYUTENBHO QYHKLMOHAaNbHbIN U 06paTUMbIA XapaKkTep,
He MPOABAAACL CTAHAAPTHLIMU KAMHUYECKUMU CMMMNTOMamMu B NMOKoe. [JeTM MOoryT BeCcTU OTHOCUTE/NIbHO
aKTMBHbI 06pa3 KU3HKU, OAHAKO UX aAaNTALMOHHbIV pe3epB CYLLECTBEHHO CHUMKEH.

Mpobnema 3aknw4YaeTca B TOM, YTO TPAAULMOHHbIe MmeToabl PpU3MKanbHOro obcnegoBaHWs YacTo
OKa3bIBAOTCA HEYYBCTBUTE/IbHBIMM K Ha4aIbHbIM CTaANAM KapAMOpPeCcnMpaTopHOM ge3aganTtaumnu. B ceasm ¢
3TMM BO3HMKAeT OCTpas HeobXOAMMOCTb B MOMCKE, CUCTEMATM3ALMU U BHEAPEHUM B MPAKTUKY PaHHMX
KNMHUKO-PYHKLMOHANbHBIX MApPKepOB, CMNOCOOHbIX PErncTPpMpPOBaTb MMHWMMA/IbHbIE OTK/AOHEHWMA Ha
LOKNMHWYecKoM 3Tane. K KAMHUYEeCKMM mapKepam-npeaBecTHMKaM MOXKHO OTHECTM HEMOTUMBUPOBAHHYIO
cnabocTtb nocne nepeHeceHHoro OPBU, cHMKeHME TONEPaHTHOCTU K NPUBbIYHBIM GU3NYECKMM HArpy3Kam
(Hanpumep, Ha ypoKax GU3KyNbTYpbI), NOABAEHNE TPAH3UTOPHOW OAbILKN NPU YCKOPEHMM TeMMA X04b0bl, a
TAKKe anobbl HAa NepuoanUecKkunii AMCKOMOPT B FPYLHOM KNeTKe.

Cpean GyHKUMOHANbHBIX KpUTepues ocoboe 3HayeHWe npuobpeTatoT MEeToAbl, OLEHMBAOWME KaK
M30/IMPOBAHHOE COCTOAHME OPraHOB, TaK U UX PerynaTopHble B3aMmocBA3n. CoBpemMmeHHaa CnMpomMeTpuma ¢
aHa/IM30M NETN KNOTOK—0OBbEM» NO3BOAET BbIABUTb CYOKANMHNYECKME HAPYLLUEHWUS NPOXOANMOCTU MENKUX
6pOoHXOB, KOTOpble NEepBbIMW BOBMEKAKOTCA B MNaTo/fOrMyYeckuit npouecc npu PB. KomnbioTepHas
bpoHxodoHorpadma gaeT BO3IMOXKHOCTb OLEHUTb aKYCTUYECKUE XapPaKTEPUCTUKM AblXaHUA Oarke Mnpu
OTCYTCTBUM SIBHbIX XPWUMNOB MNpW ayckyabTauuun. Co CTOPOHbI CEpAEYHO-COCYANCTON cucTeMbl Haubonee
YYBCTBUTE/NIbHbIMU UHOMKATOPAaMW pPaHHEro Hebnarononyuma ABAAKOTCA M3MEHeHWA BapuabenbHOCTM
cepaevHoro putma (BCP), oTpakawolime ancbanaHc BeretaTUBHOM HEPBHOW CUCTeMbl C nNpeobnagaHnem
CMMNATUKOTOHWUK, @ TaKKe TOHKUE yNbTPa3BYKOBblE MapamMeTpbl — TaKMe Kak TKaHeBaa gonnneporpadwma
MWOKapaa, No3BoaAlowWas 3adpuUKCMpPoBaTb Haya/ibHble NMPU3HAKM AMACTONMYECKOW ANCOYHKUMM NpPaBoro
Kenygoyka. CBoeBpeMeHHOe pacno3HaBaHWE 3TUX MAPKEPOB MO3BOJIUT  KAWMHULUCTAM  BOBpEMA
MoANPUUMPOBATL TEPAMNEBTUYECKYHO TAaKTUKY, Ha3HayaTb MNaTOreHeTUYEeCKN OOOCHOBAHHYIO Kapamo- M
pPeECNMPATOPHYIO NPOTEKLMIO W NpeaynperaaTb PasBUTUE TaKUX FPO3HbIX OC/JOMKHEHWM, KaK CTOMKas
NeroYyHas rmnepTeH3mna U XPOHMYECKOoe IeroYHOoe cepaue.

CnUCOK UCNONb30BaHHOW NUTEpaTypbl:
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INTEGRATING VETERINARY CLINICAL DIAGNOSTICS AND LABORATORY SCIENCE
IN MODERN EQUINE MANAGEMENT

Abstract
This article examines the critical integration of clinical veterinary medicine and advanced laboratory

diagnostics within the field of modern horse breeding science. Over the past few decades, equine
reproduction has evolved from a traditional husbandry practice into a highly technical scientific discipline.
This paper analyzes the primary methodologies utilized in modern equine clinics, focusing on ultrasound
tracking, advanced hormone monitoring, and modern assisted reproductive technologies. Furthermore, it
details the role of laboratory science in mitigating genetic disorders and controlling infectious reproductive
diseases. The article concludes that the synchronization of clinical practice with laboratory analysis is
essential for improving reproductive efficiency, protecting animal welfare, and preserving elite equine
bloodlines.

Keywords:

horse breeding science, equine veterinary medicine, clinical diagnostics,
laboratory science, reproductive technology.

Introduction

The management and reproduction of horses have undergone a profound transformation driven by
rapid advancements in veterinary medicine and laboratory technology. In the contemporary equine industry,
maximizing reproductive success requires a deep understanding of both the physical anatomy of the animal
and the microscopic cellular processes that govern fertility. Consequently, horse breeding science has
emerged as a specialized field that bridges the gap between hands-on clinical care and high-tech laboratory
research.

Clinicians and laboratory technicians work together to overcome historical reproductive challenges,
such as low fertility rates, early embryonic loss, and the spread of hereditary diseases. This article explores
how modern diagnostic frameworks, laboratory interventions, and clinical protocols function as the
operational backbone of successful equine reproduction and herd health management.

Main Part: Clinical Interventions and Assisted Reproductive Technologies

Ultrasonography and Clinical Estrus Tracking

At the clinic level, the utilization of real-time diagnostic ultrasound technology has revolutionized how
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veterinary professionals monitor the equine reproductive cycle. By using high-frequency sound waves,
clinicians can visually inspect the reproductive tract of the mare to track follicular development, predict the
exact timing of ovulation, and identify uterine abnormalities before breeding occurs. This precise monitoring
allows breeders to optimize the timing of artificial insemination, significantly reducing the stress placed on
the animal and minimizing operational waste. Furthermore, early transvaginal ultrasound screening is critical
for detecting twin pregnancies, allowing veterinarians to intervene safely and protect the life of the mare
and the foal.

Advanced Laboratory Methods and Assisted Reproduction

When traditional breeding methods fail, modern clinics turn to laboratory science for advanced
assisted reproductive technologies. Techniques such as embryo transfer and intracytoplasmic sperm
injection allow elite mares and stallions to produce offspring even when facing physical or age-related fertility
barriers. In the laboratory setting, embryologists harvest unfertilized eggs directly from the mare, inject a
single selected spermatozoon into the egg using specialized micromanipulators, and culture the resulting
embryo under strict environmental conditions. Once the embryo reaches a viable developmental stage, it is
clinically transferred into a recipient surrogate mare, allowing the genetic mother to continue training or
racing without interruption.

Other Parts: Genetic Screenings and Biosecurity Protocols

Laboratory Identification of Genetic Anomalies

Beyond immediate fertility management, laboratory science plays a decisive role in protecting the
long-term genetic health of diverse horse breeds. Modern veterinary laboratories utilize advanced DNA
extraction and sequencing technologies to screen breeding stallions and mares for destructive hereditary
conditions.

By identifying silent genetic mutations that cause severe muscle, skin, or metabolic disorders,
laboratory diagnostics prevent the accidental pairing of two carrier animals. This proactive genetic profiling
allows breeders to make highly informed selection decisions, gradually eliminating debilitating inherited
traits while preserving the desirable physical and athletic characteristics of specific equine populations.

Infectious Disease Control and Stallion Lab Management

The concentrated nature of modern breeding facilities creates a high risk for the rapid transmission of
infectious reproductive diseases. Veterinary laboratories function as the primary line of defense against these
biological threats by executing rigorous screening protocols on semen samples and mucosal swabs.

[Clinical Sample Collection] —> [Laboratory Diagnostic Testing] —> [Biosecurity Verification] —> [Safe
Breeding Authorization]

Technicians utilize specialized staining, bacterial cultures, and molecular amplification methods to
confirm that a stallion is completely free of transmissible pathogens before its semen is processed for
shipping or cryopreservation. These strict laboratory evaluation standards prevent the international spread
of venereal diseases, safeguarding both individual farm investments and broader national equine populations
from devastating outbreaks.

Conclusion

Modern horse breeding science is no longer dependent on historical guesswork; it is an exact discipline
powered by the dual engines of veterinary clinical expertise and laboratory diagnostics. Through the routine
use of diagnostic ultrasound, hormonal tracking, advanced embryo manipulation, and comprehensive
genetic screening, the industry has achieved unprecedented control over reproductive outcomes. While
these technical advancements require substantial capital investment and specialized training, the long-term
benefits to animal welfare and population health are clear. The continuous development of clinical and
laboratory methodologies will ensure that horse breeding remains biologically secure, financially viable, and
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structurally sustainable for generations to come.
References list:

1. Aurich, C. Equine Reproduction: Clinical Challenges and Diagnostic Advances. Vienna: Academic
Veterinary Publishing, 2021.
2. Cuervo-Arango, J., & Newcombe, J. R. Ultrasonographic Diagnostics in Equine Reproductive Management.
London: Wiley-Blackwell Sciences, 2023.
3. McKinnon, A. O., Squires, E. L., & Vaala, W. E. Equine Reproduction and Clinical Practice. Ames: Blackwell
Publishing, 2019.
4. Samper, J. C. Equine Breeding Management and Laboratory Technology. St. Louis: Saunders Elsevier,
2020.
5. Squires, E. L., & McCue, P. M. Assisted Reproductive Technologies in the Equine Clinic. Colorado: Colorado
State University Press, 2022.

© Yakubova A., Orazgulyyev N., Gurbanov P., Garryyev A., 2026

78



HAYYHDbI }YPHAN «CETERIS PARIBUS» ISSN (p) 2411-717X / ISSN (e) 2712-9470 Ne6 / 2026

N

ICHXOAOIHS

79



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib» HAYYHO-U3OATENbCKUIA LLEEHTP «ASTEPHA»

KysbmuHa BepoHuka BnagumuposHa

MBaHOBCKWUI rocyAapCTBEHHbIM YHUBEPCUTET

HayuHbii pyKoBogutennb: Komaposa EKkatepuHa HukonaesHa
MBaHOBCKWUI roCcyAapCTBEHHbIN YHUBEPCUTET

r. UeaHoso, PO

NCUXONOMMYECKUE BAPLEPbI MPU OCYLLECTBNEHWUM NPOEKTHOW AEATENBHOCTU NOAPOCTKOB

AHHOTauuA

B coBpemeHHOM 06pa3oBaHWM NPOEKTHAA AEATEeNbHOCTb CTAaHOBWUTCA BaXKHbIM MHCTPYMEHTOM
Pa3BUTUA Y NOAPOCTKOB TBOPUYECKUX, aHAIMTUUECKMX MU KOMAHAHbIX HaBblkoB. O4HAaKO MHOTME LWKOJbHUKMK
CTa/IKMBAIOTCSA C NCUXONOTUYECKMMU Bapbepamm, KOTOPbIE CHUMKAKOT MX BOBAEYEHHOCTb M PE3YNbTAaTUBHOCTb
B MPOEKTHOM paboTe. AKTYanbHOCTb WMCCNeAO0BaHUA OOYC/IOBAEHA HEOOXOAMMOCTbIO W3YYEHUS 3ITUX
npenaTcTBUA M MOWUCKa NyTel ux npeogonexus. Llenb paboTbl — BbIABUTb OCHOBHbIE MCUXOJIOrMYECKUE
6apbepbl, BO3HMKAOLLME ¥ NOAPOCTKOB B NPOLECCe peasin3aLmm NPoeKTHOM AeATENbHOCTY.

MeToabl UCCief0BaHUA: TeopeTMyeckue (aHaans3 U CUHTe3 Hay4yHoM anTepaTypbl, Knaccupurkauma) u
npaKkTU4Yeckne (onucaTenbHasa WM aHAMTMYECKAA CTaTMUCTMKA: BbIYMC/IEHWE CPeAHero, megmaHbl, mMogbl,
ANCNepcun, KoppenaumoHHbI aHanuns MNupcoHa).

Mo pe3synbTaTam aHKETMPOBAHMA OCHOBHbIMW OapbepaMu CTaau: HexBaTKa BPEMEHM, HWU3KaA
MOTUBaUMA U CTPax Heyaaum (no 16,47%), a Tak»Ke cTpax Ny6AnYHbIX BbicTynaeHui (12,94%). 3To yKasbiBaeT
Ha Heob6XoAMMOCTb LefieHanpaBAeHHOW PaboTbl MO PAa3BUTUIO MOTMBALLMW U HAaBbIKOB CAMONPEe3eHTaL K.

MNpeoponeHne ncuxonorndecknx 6apbepoB TpebyeT KOMMJIEKCHOrO NOAXOAa, BK/OYAOLLEro
pa3BuUTUE CaMOperynauuun, afeKBaTHOM CaMOOLLEHKM, BHYTPEHHENW MOTMBALMMK, a TaKXKe OBlafeHue
NPAKTUYECKMMU TEXHMKAMM M MOAAEPKKY CO CTOPOHbI Negarora M CBEPCTHUKOB. YCTAHOBJIEHA MNpAmas
B3aMMOCBA3b MEXKAY YPOBHEM MOTMBALLMKN, CAMOOLLEHKU M BbIParKEHHOCTbIO BapbepoB: HM3KasA CaMoOoLeHKa
M MOTMBALMA YCUIMBAIOT CTPAX HEYAAUYM U HEFAaTUBHOE OTHOLLIEHMWE K pe3yabTaTam paboTbl. UccnenoBaHue
1 anpobauma paspaboTaHHOro 3aHATUA noaTBepauan ero spdeKTUBHOCTb, YA06CTBO M NEPCneKTUBHOCTb
ANs BHeApeHUs B 06pasoBaTesibHbIN NpoLiecc.

Kntouesble cnoBa:
NPOEKTHas AeATeNIbHOCTb, NOAPOCTKOBLIMA BO3PACT, NCUXoiornyeckne bapbepbl, MOTUBALMS,
CaMOOLLEHKa, CTPax HeyAaun, cTpax NybaAMYHbIX BbICTYNIEHUI, Camoperynsaums,
nefarornyeckas noaneprkka, obpasosaTtesbHbIlM NpoLecc.

Kuzmina Veronika V.

Ivanovo State University
Supervisor: Ekaterina Nikolaevna K
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Ivanovo, Russia

PSYCHOLOGICAL BARRIERS IN THE IMPLEMENTATION OF ADOLESCENT PROJECT ACTIVITIES

Abstract
In modern education, project activity is becoming an important tool for developing creative, analytical
and team skills among teenagers. However, many students face psychological barriers that reduce their
involvement and effectiveness in project work. The relevance of the research is determined by the need to
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study these obstacles and find ways to overcome them. The aim of the work is to identify the main
psychological barriers that arise in adolescents during the implementation of project activities.

Research methods: theoretical (analysis and synthesis of scientific literature, classification) and
practical (descriptive and analytical statistics: calculation of mean, median, modes, variance, Pearson
correlation analysis).

According to the survey results, the main barriers were: lack of time, low motivation and fear of failure
(16.47% each), as well as fear of public speaking (12.94%). This indicates the need for purposeful work to
develop motivation and self-presentation skills.

Overcoming psychological barriers requires an integrated approach, including the development of self-
regulation, adequate self-esteem, internal motivation, as well as mastering practical techniques and support
from a teacher and peers. A direct relationship has been established between the level of motivation, self-
esteem and the severity of barriers: low self-esteem and motivation increase the fear of failure and a negative
attitude towards work results. The research and testing of the developed lesson confirmed its effectiveness,
convenience and prospects for implementation in the educational process.

Keywords:
project activity, adolescence, psychological barriers, motivation, self-esteem, fear of failure, fear of public
speaking, self-regulation, pedagogical support, educational process.

B coBpemeHHOM 06pa3oBaHMM NPOEKTHasA AEeATENbHOCTb NPOYHO BOLWJIA B cucTemy 0b6yyeHus,
OTKpbIBAA nepes MNOAPOCTKAMWU YHUKA/IbHblE TOPU3OHTbl ANA Pa3BUTMA TBOPYECKOro MOTeHLUMana,
aHaNMTMYeCKMX cnocobHocTen u ymeHua pabotaTtb B KOMaHAe. BmecTte ¢ Tem, Hemano monoAabix noaein
MCMbITbIBAIOT MCMXON0rMyeckme bapbepbl, KOTOpble HEraTMBHO CKa3blBalOTCA Ha WX BOBIEYEHHOCTU B
nofobHble HauMHaHKsA. MoAPOCTKOBbIN BO3PACT ABAAETCA KPUTUYECKMM NEPUOAOM, B KOTOPOM yyalumecs
CTA/IKMBAIOTCA C MHOMECTBOM 3MOLMOHAJIbHbIX WM MCUXOJIOTMYECKUX BbISOBOB, YTO MOXeT C034aBaTb
JO0MNOIHUTENbHbIE TPYAHOCTM B peanunsaLmm NpoeKkTHOU aeatenbHocTU. MNog ncuxonornyeckumu 6apbepamm
NMOHUMAIOTCS MCUXMYECKME COCTOAHMSA, MPOABAAIOWLMECS B HeaAeKBaTHOM MACCMBHOCTM CybbeKTa, 4To
NPenATCTBYET BbIMNOJIHEHUIO UM TeX WAWM WHbIX OAENCTBUN. DMOUMOHANBHbIA MeXaHM3M 3TUX GapbepoB
COCTOMUT B YCUNEHUN OTPULATENbHBIX MEPEeXXMBAHUIN U YCTAHOBOK — CTblAa, YyBCTBa BMHbI, CTPaxa, TPEBOY,
HWU3KOM CAaMOOLLEHKM, acCOLMMPOBaHHbIX C 3aa4ei (Hanpumep, «CTpax cueHb») [3].

BO3HWKHOBEHWE MCUXONOTMYECKUX BapbepoB MOXKET ObITb BbI3BaHO pasHbiMKM GAKTOpamMM: HU3KasA
CaMOOLEHKa, BbICOKUI YPOBEHb TPEBOXKHOCTM, HEraTUBHbIN OMbIT OOLWEHWUs, CTPaxX HeyAauu U KpUTUKMK,
HEeAOCTaTOK 3HaHUM MAM MHGOpPMaLMK, OTCYTCTBME MOTMBAUMM M T. 4. ITM Gapbepbl He NO3BOAAIOT
06yyYaloLLMMCA B MONHON Mepe NOrpy3nTbCA B MPOEKTHYIO AeATENbHOCTb M A06MBaTbCA YCNEXOB.

CywiecTBytoT pa3Hble AedUHULMM NPoeKTHON aeAaTenbHOCTU. K npumepy, I'. K. CeneBko onpeaenset
«MPOEKTHYIO AeATeNbHOCTb Kak npouecc 0606WEHHOro M 0NOCPeAOBaHHOIO NO3HAHUA AENCTBUTENBHOCTY,
B XOZ,e KOTOPOro YesoBEK UCMO/b3yeT TEXHONOTMYECKME, TEXHUYECKNE, SKOHOMUYECKME U ApyrMe 3HaHuA
O1A BbIMNO/NHEHWNA NPOEKTOB MO CO34aHUI0 Ky/AbTYPHbIX LieHHocTen» [1]. To ecTb NpoeKTHan AeATeNbHOCTb
TpebyeT He TONbKO TEXHMYECKON MOATOTOBKWU, HO M SKOHOMMYECKOTO MbILWIEHWUS, @ TaKXKe Ky/JbTypHOM
COCTaBAAIOLWEN, 4YTO MO3BONAET CO34aBaTb YCTOMYMBBIE M 3HAYMMbIE KYNbTYpHblE LIEHHOCTU. ITO
NnoaYepKUBAET MEXKAUCLMMNAMHAPHBIN XapaKTep MNPOeKTHOW paboTbl, rae 3HaHMA M3 pasHbix obnacrtei
NMOMOratoT peLlaTb KOMMEKCHbIE 33434,

C ToukM 3peHua H. B. MaTAw, npoekTHaa AeATeNbHOCTb — «¢dopmMa ydyebHO-NO3HaBaTENbHOM
aKTMBHOCTW 06YyYatOLLMXCA, 3aKNHOYAIOLLAACA B MOTUBMPOBAHHOM [OCTUXKEHUN CO3HATEIbHO NOCTaB/EHHOM
Lesn No Co3ZaHUI0 TBOPYECKUX NPoeKkToB. OHa obecneynBaeT e4MHCTBO U NPEEMCTBEHHOCTb Pa3/IMYHbIX
CTOPOH npouecca obyvyeHMA W ABAAETCA CPeacTBOM pPasBUTMA JIMYHOCTM cybbekTa yyeHusa» [4].
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Ncnonb3oBaHMe NPoOeKTHOW AeAaTenbHoCTM B 06pa3oBaHMM, Ha Haw B3raag, nossonsetr GopmuposaTb Y
obyyatowmxca HaBblkM, Heobxoaumble AN1A ycrnewHol yyebHol n npodeccrMoHanbHON AeaTeNbHOCTH, a
TaKe pa3BMBaeT UX JIMYHOCTHbIE KayecTsa.

M.B. YaHoBa, «NPOEKTHaA AeATENbHOCTb — TeXHOA0rMA NPobaeMHOro oby4yeHus, B OCHOBE KOTOPOW
NIEXXUT CaMOCTOoATEIbHaA TBOPYECKan AeATe/IbHOCTb 06yYatoWMXCA, HanpaB/ieHHasa Ha CO34aHMe KOHEYHOro
yuyebHoro npoaykta» [1]. Takon noaxon pasBMBAET He TOJIbKO 3HAHWA W HaBblKM, HO W TBOPYECKoe
MblLWAEHNE, KPUTUYECKYHO OLLEHKY MHDOPMALMKN U yMmeHUe paboTaTb B KomaHae. MpoeKTHaA AeATeNbHOCTb
cnocobcTByeT bosiee rnyboKoMy YCBOEHUIO maTepuana n GopmupoBaHUIo y obydatowmxca cnocobHoCTM K
CaMoCTOATEeNIbHON paboTe M MHHOBAUMAM. B cBoeli pabote Mbl OGyaem nNpUAEpPKMBATbCA AAHHOIO
onpeaeneHus.

AKTyaNIbHOCTb AaHHOFO UCCAeao0BaHUA 0bycnoBaeHa OCTPON NOTPEBHOCTLIO B AETAa/IbHOM M3yYeHUU
3TUX NPENATCTBUIA MU NMOUCKE CNOCOB0B YMEHbLWUTb UX BAUAHWE HA PE3yNbTaTUBHOCTb NMPOEKTHOM PaboThI.
MNpobnema nccnepoBaHma 3akatovaeTca B Bonpoce: «Kakne ncuxonornyeckne 6apobepbl BAUAIOT HA AeTel
NoApPOCTKOBOrO BO3pacTa NPy OCYyLLECTBNEHUM NPOEKTHON AEATENbHOCTU U KaK UX NpeoaoneTb?»

Lenb uccnenoBaHMs — BblABJIEHME OCHOBHbIX MCUXONOMMYECKMX OapbepoB, BO3HWMKALOWUX Y
NoApPOCTKOB B NPOLLECCE peanm3aumm NPOEKTHON AeATEeIbHOCTH.

NccnepoBaHme nposoannock Ha 6asze MAY A0 UT «Hoeauua» r. MBaHoBO. B BbiOOPKY BOLW/IM 62
BOCMMUTAHHUKA 00beauMHeHMAa «YnpasBneHWe npoekTamu» B Bo3pacte 14—15 net. [ns AMArHOCTUKK M
BblfIBNEHWNA HAanboee BblPaXKEHHbIX NCUX0I0rMYecknx 6apbepos Obln NPUMEHEH KOMMIEKC METO,0B:

1. AHKeTMpoBaHMe Ana cbopa NEepBUYHbIX AAHHbIX O BOCNPUATUW MNOAPOCTKAMWU TPYAHOCTEN
NPOEKTHOWN AeATeNbHOCTH.

2. MeTtoanka moTMBaLmMm ycnexa u 60a3Hn Heygad (MYH) ana oueHKW ypoBHSA MOTUBALLUN.

3. MetoguKa lembo-PybuHWTENH ANA ANAarHOCTUKM CAMOOLLEHKN.

C uenblo [MArHOCTUKM MCUXOSIOrMYecKux 6apbepoB y4yalumxca B AaHHOM Obl1o NpoBeAeHO
aHKeTMpoBaHMe. AHaIN3 3TUX AAHHbIX MO3BOJMT Jlyylle MOHATb BAUAHME MCUXOSIOrMYECcKnx 6apbepoB Ha
yyawmxca. Mo uToram aHKeTUPOBaHWUS Mbl ONPELEINAN OCHOBHbIE NCUXOOrMYECKME Bapbepbl, C KOTOPbIMM
CTaNIKMBAIOTCA NOAPOCTKM MPU OCYLLECTBAEHUN MPOEKTHOW AEATENbHOCTU: HeXBaTKa BPEMEHM, HU3KaA
MOTMBALMA U CTPax Heydaunm — KaxKgaa Kateropua coctasuna no 16,47% oT OTBETOB; CTPax Nyb6/aMYHbIX
BbICTYNeHUA — 12,94%. 3TM noKasaTe/In yKasblBalOT Ha HEOBXOAMMOCTb aApPecHOM paboTbl C MOTUBALMEN
M HaBblKaMW camonpeseHTaumn. Takum obpasom Mbl BblAEAWAN OCHOBHbIE MCUMXON0rMYeckne bBapbepbl
pPecnoHAEeHTOB NPW peasnsaunm NPOeKTHOM AeATeNbHOCTU. ITO NOAYEPKMBAET BaXKHOCTb M HEOBXOAMMOCTb
[aNbHENLLEro aHa/n3a, a TaK)Ke YKa3blBaeT rMaBHble TPYAHOCTU, C KOTOPbIMM CTA/ZIKMBAOTCA NOAPOCTKU NpuU
OCYLLECTB/IEHMUM NPOEKTHON AEATENBbHOCTU B COBPEMEHHOE BPEMS.

M3 paHHbIX no meToauke MYH BMAHO, YTO MOYTU NOJIOBMHA pecnoHaeHToB (45,45%) umeet
onpeaenéHHylo TeHAEHUMI0O MOTMBALMIO HA YCMeX, BbiPa)KeHHYH MOTMBALMIO Ha YyCrex MMeeT TOJbKO
18,18% pecnoHAeHTOB. 3TO FOBOPUT O PECNOHAEHTAX, KOTOPble BEPAT B 61aronpuATHbIN UCXOA, U KenatoT
[06UTbCA pesynbTaTa — ABUNKYLLME CUbI B UX AEUCTBUAX. MOTMBALMOHHbIN NOOC He BbliparkeH y 13,64%
pecnoHAeHTOB. BbiparkeHHYI0 MOTUBALUMIO HA Heyaauy v 60s3Hb Heyaaun BbisiBaeH y 18,18% pecnoHAeHTOB.
OnpepeneHHan TeHAEHLMA MOTUBaUMK 60A3HM Heyaaum BbiseaeHa y 4,55% pecnoHAeHTOB.

Bosnee NoNOBMHbI PECNOHAEHTOB MMEIOT PEaIMCTUYHDBIN YPOBEHb CaMOOLLEHKM 54,55% pecnoHaeHTOoB,
3aBbllIEHHAA CAaMOOLLEHKA BbIIBNEHO TONbKO y 18,18% onpoLeHHbIX, 3aHMKEHHAA CAaMOOLEHKA BbiABAEHA Y
27,27%. YpoBeHb NpuTA3aHui BbiaBaeH y 18,18% noApoCTKOB - peasncTUYHbIA, ONTUManbHbIA — 36,36%,
HepeanucTMyHbIn — 36,36%, HM3KMN — 9,09%. HOopManbHbLIN YPOBEHb PACXOMKAEHWUN NPUTA3AHUIA BblABNEH
NPUMEPHO Y OAHON TPEeTU pecnoHAeHToB (36,36%). BbICOKMI YpOBEHb PACXOXKAEHMA NPUTA3AHUIN NOYTU Y
NoNOBMHbI ONpoLWeHHbIX — 45,45%. HW3Kuii ypoBeHb pacxoxaeHuA nputAs3aHui BblasaeH y 18,18%
pecrnoHaeHTOB.
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NTaK, Mbl PaccCMOTPENN aHKeTy U ABe MEeTOAMKW. Nonyunam n npoaHanmM3mMpoBann pesynbTaTbl,
KOTOpble NOKA3bIBAOT, YTO TEMA UCCNEA0BAHMUA aKTyaNbHO M NPAKTUYECKM 3HAUMMA. TaKKe XoTenocb 6bl
[06aBUTb, YTO M3 BCEX PECMNOHAEHTOB HA 3aLUMUTY BbIWAW TOILKO 6 YeNoBeK, 3TO elé pa3 noaTeepxKaaeT
aKTya/IbHOCTb HaLLEero uccnefoBaHUe U peanbHOCTb Npobaemsl.

BbiparkeHHasA
MOTMBALMA HA
Heyaauy, 6053Hb
Heyaauu (r = 0.9309,
npw p<0,05)

BbiparkeHHasA

MOTUBALMSA Ha
ycnex, Hagexaa Ha
ycnex (r=0.6394;
npwu p<0,05)
OnpepeneHHas
TeHAEeHUMA
MOTUBALMM 6OA3HM
Heyaaum (r = 0.5357,

BbipaxkeHHOCTb npu p<0,05)

MCUXONIOTNYECKUX
b6apbepoB

OnpepeneHHas
TeHAEeHUMA
MOTMBALMM HA ycnex
(r=0.9221, npwm
p<0,05)

MoTnBaLMOHHbIM
NO/IIOC HE BbIPAXKEH
(r=0.6561, npu
p<0,05)

H - B3aMMOCBA3b NONOXUTENbHAA, CUNbHAA

<—> - B3aMMOCBA3b MNOJIOXKUTE/IbHAA, yMEpPEeHHas

PMCYHOK 1- KOppEJ’IHLI,VIOHHaFI nneaga B3aMMOCBA3U BbIPaXKEHHOCTU NCUXONIOTUYHECKUX 6apbepOB
1 BbIPaXXEHHOCTU MOTUBALLMN HA HEYOAYY U Ha yCNneX

Pe3ynbTaTbl KOpPPEeNAUMOHHON B3aMMOCBA3W: NpAMasn, CUAbHAA KOPpPenAuMOHHas B3aMMOCBA3b
O6HapyrKeHa Mexay NoKasaTeNsiMU BbIPAKEHHOCTb NCUXON0rMYecKknx 6apbepoB 1 CAeayoWUMN WKanamu:
Bblpa*KeHHas MOTMBALMA Ha Heyaauy, 60A3Hb Heyaaum (r = 0.9309, npu p<0,05), onpeaeneHHan TeHAeHUUA
MoTMBauMmu Ha ycnex (r = 0.9221, npu p<0,05). MNpaman, ymepeHHaa KOppensiuMoHHas B3aMMOCBA3b
ObHapyKeHa Mexay NoKasaTeNs MU BbIPAXKEHHOCTb NCUXONOrMYecKnX 6apbepoB 1 CAeayoWUMI WKaNamu:
MOTMBALMOHHbIN Notoc He BbipaxkeH (r = 0,656, npu p<0,05), onpeaeneHHan TeHAEHUNA MOTUBALMM BOA3HU
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Heyaauum (r = 0,535, npu p<0,05), BbipaxkeHHasa MOTUBALMA Ha ycnex, Hagexaa Ha ycnex (r = 0,639; npwu
p<0,05).

PeannctnyHan
CaMOOLEHKA
(r=0.9012;
npwm p<0,05)

3aHMKeHHaA
CaMOOLLEHKA
(r=0.9061, npwm
p<0,05)

BblparkeHHOCTb
NCUXONOMUYECKUX
bapbepos

3aBblWeHHan
CaMOOLLEHKA
(r=0.6795, npwm
p<0,05)

€= - B3AVIMOCBA3L NONOXKMTE/NIbHAA, CU/IbHAA

<——> - B3aMMOCBA3b MOJIOKUTE/IbHAA, YMEPEHHas

PucyHok 2 — KoppenaunoHHaa nneasa B3aMMOCBA3M BblPaXKEHHOCTU
NCUXONOTMYECKNX BAPbEPOB U CAMOOLLEHKM

MpAmMas, cMnbHaa KoppenALNoHHasa B3aMMOCBA3b OOHAPYKeHA MeXay NOKa3aTeNAMM BbIPaXKeHHOCTb
NcUxXonormyecknx bapbepos 1 cieayoWnMMK LWKalaMn: peaancTuyHas camooLleHka (r = 0,901; npu p<0,05),
3aHMKeHHasa camooueHKa (r = 0,906, npu p<0,05). Npaman, ymepeHHaa KoppenAaunmoHHasa B3aMMOCBA3b
ObHapyrKeHa Mexay MOKasaTeNAMW BblpaXKEHHOCTb MCUMXO0TMYECKUX BapbepoB U caeayiollein LWKanoun:
3aBblleHHan camooueHKa (r = 0,679, npu p<0,05))

Takum obpasom, NpoBeAeHHOE UCCef0BaHUE BbIABMAO PAL 3HAYMMBbIX NCUXONOrMYECKMX 6apbepoBs
NOAPOCTKOB, KOTOPbIM CTOUT YAENUTb BHUMaHuUE BbICOKMII ypoBeHb MOTMBAUMM XapaKTepusyeTcA
MOBbILWEHHOM BOB/IEYEHHOCTbIO B MPOEKT, CTPEMIEHUEM K AOCTUNKEHMIO HAaUAydLIEro KayecTsa B pabore,
aKTMBHOCTbIO B MOWCKE pelleHnin 1 yCTPaHEHUU BO3HUKaKOLWMX Npobaem. Mpu HU3KOM ypoBHE MOTUBALLUM
ncuxonornyeckne Gapbepbl MOryT oywatbes 6osee ocTpo. OTCYTCTBUE BHYTPEHHEN MOTUBALMU MOMKET
€034aTb OLLYLLEHNE HEMPEOAOIMMOCTM TPYAHOCTEN, NpMBOAA K 6e3gencTBmto. MOMKHO roBOPUTb O TOM, YTO
HM3KasA CaMOOLLEHKA MOMKET YCUAMBaTb YyBCTBO AAB/IEHMA U CTpaxa Nepes BO3MOMKHbIMU Heyaavyamu, 4To, B
CBOIO 04epeapb, MOPOXKAAET NCUXoN0OTMYecKkme bapbepbl, NPENATCTBYOLWNE MHULMATUBE M NPOTpeccy.

B pesynbTaTe YyCTAHOBAEHO, 4TO MpPeoAONEHUE MCUXONOrMYECKMX 6apbepoB B NPOEKTHOM
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[EeATeNbHOCTM NOAPOCTKOB — 3TO KOMMJ/IEKCHbIM MPOLLECC, BKAOYAIOLWMNA KOTHUTUBHbBIE, SMOLMOHANbHbIE U
nosegeH4Yeckme acneKkTbl. IPPeKTUBHOCTb 3aBUCUT OT PA3BUTUA CAMOPEryNALLMN, AAEKBATHOM CAMOOLEHKH,
BHYTPEHHEN MOTUBALLMMK, @ TaKKe BAALEHUA NPAKTUYECKMMU TEXHUKAMUM U NOAAEPHKKM CO CTOPOHbI Nejarora
WU CBEPCTHWMKOB. Mbl BbIABWU/IM OCHOBHblE MCUXOOFMYECKMe Gapbepbl, BO3HMKAOWME Y MOAPOCTKOB B
npouecce peanm3aumm NPOeKTHOW AeAaTesbHOCTU. Kntoyesble ncmMxonornyeckme bapbepbl NOLPOCTKOB NpuU
peann3aunmn NPOeKTOB — 3TO CTPaxX HeYAauu U KPUTUKM, HeAOCTaTOK MOTUBALMU, HEXBAaTKa BPEMEHMU U CTpax
ny6AMYHbIX BbICTyNAeHUn. OHW MNPOABAAIOTCA B MPOKPACTUHALMKU, CHUMNKEHUN TBOPYECKOW aKTUBHOCTY,
TPEBOXKHOCTU U M3DEraHUM CNOXKHbIX 3a4a4. CywecTByeT NPAMan B3aMMOCBA3b MeXAY YPOBHEM MOTUBALLUN,
CaMOOULLEHKN U BbIPAYKEHHOCTbIO MCUXONOMMYECcKUX 6apbepoB. HM3Kaa CaMOOLEHKA U MOTMBALMA MOXKET
NPUBECTU K 60A3HM NpoBasa U U3beraHMo CNOXKHbIX 3a4a4, HEraTUBHOMY OTHOLLEHUIO K pe3y/ibTaTam CBOEN
paboTbl, YTO MOXKET CHU3UTb MOTUBALLMIO, 3aMeJ/IEHNIO MPOrpecca B NPOEKTe.

Mony4yeHHble aHHbIE MOTYT BbITb NONOXEHDBI B OCHOBY NPOrPamm NCUXoa0rMYEeCKOro CONPOBOXKAEHUS
LWKO/IbHMKOB B KOHTEKCTE pelleHma 3a4a4mM NpeoaoneHns Ncuxoaormyeckmx 6apbepos Npu ocyLLEeCTBAEHNN
NPOEKTHOW paeAaTeNbHOCTU. [laHHOe uccnefoBaHMe MO3BOMT He TO/NbKO BbIABUTb CyLecTBylOWMe
ncuxonornyeckme 6apbepbl, HO U NPEANOXKUTb KOHKPETHbIE WarM AAA UX NPeogoNeHUs, YTo, B KOHEYHOM
cyeTe, NpuBeLET K 6bonee ycnewHom peanmsaumm NPOEKTHbIX MHULMATUB NOAPOCTKAMM.
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bawwumosa OrynbCcoHa,

Mpenoaasatenb Kadeapbl COUMANBHBIX HAYK.

focynapcTBEHHOIO MEANUMHCKOTO YHMBEpCUTETa TYypKMEHUCTaHa MMeHa MblpaTa MappbleBa.
Awxabapg, TYpKMEHUCTaH.

coumonorua KAK HAYKA: NPEAMETHOE NMONE, METOA40N10INnMAa U COBPEMEHHbBIE BbI3OBbI

AHHOTauuA

CtaTbs npeactaBnnetr coboii 0630pHOE UcCcneaoBaHWE, MOCBAWEHHOE aHa/n3y COLMONOrMM Kak
dyHOameHTasibHOM Hayku 06 obuwiectBe. B paboTte paccmaTpuBaloTca TEOPETUKO-METOoA0/IorMyeckune
OCHOBaHMA COLMOJIOTUN, ee NpeaMETHasa CTPYKTypa M Karouesble GyHKLUKU B coBpeMeHHOM mupe. Ocoboe
BHMMaHWE yAenseTca 3BOIIOLUMU COLMONOTMYECKOTO 3HAHMA — OT K1aCCUYECKMX TEOPU (MapKCU3m, Teopms
BnacTeytowen anutol Y.P. Munnca) 4o coBpeMeHHbIX NMoAXOAOB K U3YYEHMIO COLMAIbHOTO HEepaBeHCTBa,
OTUYXKAEHMA Tpyda U couManbHOM cTpaTudUKauuK. B cTaTbe TaKKe aHa/M3UPYHOTCA OCHOBHblIE METOAbI
3MMUPUYECKUX COLMOIOTUYECKUX UCCeL0BaHUI (onpoc, HabaogeHWe, aHaNn3 LOKYMEHTOB, SKCMEPUMEHT)
W X POJib B MONYYEHUN HayYHO 06OCHOBaAHHbIX pe3y/ibTaToB. Ha OCHOBE aHanM3a aKkTyasibHbIX MUCCef0BaHNM
aBTOPbI NPUXOAAT K BbIBOAY, YTO COLMONOIUA COXPAHAET CBOK 3HAYMMOCTb KaK MHCTPYMEHT AMArHOCTUKM
06LLEecTBEHHbIX MPOLECcCcoB U BbIPaboTKM 3PEKTUBHBIX YNPABAEHYECKUX PELLUEHUIM B YCAOBUAX N106a/IbHbIX
TpaHchopmaLmi.

KnoueBble cnosa:
CoOUMONOrvA; NpeameT COLMONOTNN; METOAON0MMA COLMONOTMYECKUX UCCNEeA0BaHUIA; cOLManbHoe
HepaBeHCTBO; coLManbHas CTpaTUPUKaLMA; SMIUPUYECKME METOAbI; OTUYXKAEHWUE TPYAa;
BNACTBYIOLLLAA 3/1UTA; COLIMOJIOrMUYECKOE UccneaoBaHne; obLwecTso.

BeepeHue

Coumonorma Kak HayKa 06 obuiecTBe 3aHMMAET 0C0H6Oe MeCTO B CUCTEME F'YMAHUTapPHOro 3HaHus. Ee
CTQHOB/IEHME CBA3aHO C MOTPEBHOCTbIO B HAay4YHOM OCMBICIEHUMM COLMAbHbIX MPOLECCOB, KOTOpble C
pa3BUTUEM MHAYCTPMAnbHOIO obLiecTBa CTaHOBUAUCL Bee Bonee CAOKHbIMU U AUHAMUYHBIMKU. CeroaHs, B
ycnoBuaAx rnobanbHbiX TpaHCOOPMaUMiA, NOKaNbHBIX M F106asbHbIX BbI30BOB, 3HAaYEHUE COLMOIOTMYECKON
HayKWM TONbKO BoO3pacTaeT. Llenb AaHHOM cTaTbM — MpPencTaBUTb KOMMJEKCHbIA aHaiM3 COLMOMIOMMM Kak
Hay4YHOM [AWUCUMUMN/INHDBI, PACCMOTPETb ee npeaMeTHOe Mnosfe, METOAOJIOTMYECKUIA WHCTPYMEHTapui U
aKTya/bHble HanpaB/JeHNA UCCef0BaHNN B cOBpeMeHHOM Poccumn n mupe.

MpeameT n CTPYKTYypa COLUONOrMYECKOro 3HaHUA

Coumonorua, Kak cnpaBeaMBo oTMedaeTcs B yHAamMeHTanbHOM Tpyae «Paboyan KHUra coumonora»
nog pegakumen B. OcunoBa, npeacTtaBnseT cobo HayKy O 3aKOHAxX PYHKUMOHMPOBAHMA U PA3BUTUSA
obLecTBa, coumanbHbIX OOLLHOCTEN M COUMANbHbIX OTHOLIEHUIN. B CTPYKTYype COLMONOrMYECKOro 3HaHMA
TPAANUMOHHO BbIAENAIOT TPU B3aMMOCBA3AHHbIX YPOBHS: OOLECOLMONOIMYECKYIO TEOPULID, CeupnabHble
COUMONIOTMYECKME TEOPUN (TEOPUM CPEeaHEro YPOBHA) U aIMNUpPUYecKkue (NpUKIagHbIe) coLMONOrMyeckue
nccnefoBaHua. Bce Tpyn ypoBHA AONOMHAKOT APYT APYra, YTO NO3BOJIAET NOJYYUTb NPU U3YHEHUM COLMABbHBIX
AB/EHUM U NPOLLECCOB HAy4YHO OBOCHOBAHHbIE PE3Y/bTaThl.

MpeamMeT COLMONOMMN OXBATbIBAET LUMPOKMIA CMEKTP COLMANBbHBIX PEHOMEHOB: OT MaKpPOCOLMaNbHbIX
CTPYKTYP M MHCTUTYTOB A0 MMUKPOCOUMANbHbIX B3aMMOAENCTBUIA Mexay WHAMBMAAMWU. BarkHenwmmu
OTPacNAMM COLMONOTMYECKOTO 3HAHWA BbICTYMAKOT COLMONOINMA COLMANbHOW CTPYKTYPbl, COLMONOrUA
3KOHOMMWKW M Tpyaa, NOAUTMYECKAA COLMONOTUA, COLLMONIOTMUA KYNbTYPbl U OYXOBHOM YKM3HM, COLMOAOTMA
ynpaB/ieHua un apyrue.
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Knaccuueckue n coBpemeHHble TeopeTuyeckue noaxoabl

TeopeTMyecknin  GyHAAMEHT COBPEMEHHOW  COUMOMOIMMM  COCTaBAAOT  paboTbl  KNAcCMKOB
coumonormyeckon mbicnn. Ocoboe Mecto cpeay HUX 3aHMMaeT MAPKCUCTCKaA Tpaauums, KoTopas, Kak
OTMeYaloT nccneposaTenu, «obpetaet HOBoe 3By4YaHMe B anoxy obuiecTBa notpebneHns, pocta begHOCTU U
oyeBMAHOM KnaccoBoi guddepeHumaumm». MNpobnaema couManbHOro HEPaABEHCTBA M OTUYKAEHUA TPYAa,
BrnepBble noctaBneHHas K. MapKcom, ocTaeTca UEHTPasibHOM U B COBPEMEHHbIX COLMONOrMYECKUX
nccnenoBaHuax. Tak, B pabote E.O. CmosieBol, NOCBALLEHHOM OTUYYKAEHUIO TPyAa, NoA4YepPKMBAETCA, YTO B
Poccum no cpaBHeHUO o cTpaHamm EBponbl pabOTHUKM 3HAUUTEIbHO peXKe MOryT NPMHUMATDL PeLleHus no
OpraHn3aummn cBoero Tpyaa v BANATb Ha NPUHATUE PELLEHUA O AeATENbHOCTU OpraHM3aumm B LeIOM .

3HauMTeNbHbIA BKNad B Pa3BUTUE COLMOJIOTMYECKOM TEOpUM BHEC amMepUKaHcKuin coumonor Y.P.
Mwunnc, co3gasLinii Teoputo BaacTeytoLlel anutol. CornacHo [.B. MNokatosy, nogxon Munnca npeacrasnser
coboit 0cobbil BapMaHT COLMaNbHO-UHCTUTYLLMOHA/IbHOIO NOAX0Aa, TaK Kak OH pacCMaTPUBAET 3/IUTY Kak
rpynny WHAMBMAOOB, MPeACTaBAAOWMX BeAywue MHCTUTYTbl obliectBa (Mperkae BCEro MOJUTUYECKUE,
3KOHOMMYECKME U BOEHHbIE), NPUHMMAIOLNX PELUEHUSs, BNeKylMe 3a cobol BaxKHellme nocneacTeus.
MHorune NonoXeHUs 3TON TEOPMU, MO MHEHUIO COBPEMEHHbIX UCCAeA0BaATENEN, HE TONbKO He YCTapenun, Ho
N ABAAIOTCA OTPaKEHMEM COBPEMEHHOrO MOPTPEeTa 3/AUTbl U NpOTeKawwmx B obliectse coumanbHO-
NOSIMTUYECKUX MPOLLECCOB.

MeTogonorua nu metoabl COLMONOTMYECKUX UCCIef0BaHUM

MeToA0/0rMYECKUIN MHCTPYMEHTAPUIA COLMONOTNUM OT/IMYAETCA pasHoobpasmem WM BKAOYAET Kak
KOJ/IMYECTBEHHbIE, TaK M KayecTBeHHble MeToAbl cbopa M aHanusa AaHHbiX. K 4nMciy OCHOBHbIX METOA0B
3MMNUPUYECKUX COLLMOIOTMYECKUX UCCIef0BaHMIA OTHOCATCA:

1. Onpoc— oauMH K3 Hambosee pPACNPOCTPAHEHHbIX METOAOB, NpPeayCMaTPUBAIOWMIN YCTHOE
(MHTEpBbIO) AN NUCbMeEHHOE (aHKeTUpOBaHUe) obpalleHre K pecrnoHAeHTam C BONpocamM, CoaeprkaHue
KOTOpPbIX NPeACTaBAAET U3y4aeMyto NPO6aeMy Ha YPOBHE SMMNUPUYECKUX UHONKATOPOB.

2. AHanu3 [OKYMEHTOB — MeToZ, MO3BOMAKWMI M3y4aTb WHGOOPMAUMIO, copep)Kallytoca B
Pa3NMYHbIX AOKYMEHTaX, W BbIABAATb TEHAEHUUU U AMHAMWMKY M3MEHEHWUN ONpefeneHHbIX ABAEHUN W
npoLLEeccos.

3. HabniopeHue — LeneHanpasieHHOe BOCNPUATUE ABAEHUN OOBEKTUBHOM AENCTBUTENbHOCTH, B
npouecce KOTOPOro MccneaoBaTtesb MOJyYyaeT 3HAHUA OTHOCUTENbHO BHELIHWX CTOPOH, COCTOSIHUM W
OTHOLLEHWUI N3y4aeMbiX 0OBEKTOB.

4. DKcnepuMMeHT — MeTof, Ue/ib KOTOPOro COCTOUT B MPOBEPKE [UMNoTe3s MNyTem co3AaHuA
KOHTPOJIMPYEMOI CUTYaLMU U OTCNEKMUBAHUA U3MEHEHUI UHTEPECYIOLLMX UCCNeA0BaTeNs XapPaKTEPUCTUK.

BarkHelWwmnm OOKYMEHTOM /1to60ro COLMONOrMYECcKoro 1cciesoBaHMa ABAAETCA ero nporpamma, B
KOTOPOW COAEepraTcA METOAO0/IOrMYeckue, MeToAMYeckMe W npoueaypHble OCHOBblI  UCCAeA0BaHUS.
Mporpamma BbINOAHAET TPU KatoUeBble GYHKLMU: MeToaoNornyeckyto (onpeaeneHune npobnemsl, uenen u
3a/lay MccnefoBaHusA), MeToanyeckyto (paspaboTKa 10rMYecKoro naaHa ucciegoBaHmA) U OpraHN3aLMoHHYIO
(obecneueHmne appeKkTUBHOM AMHAMUKIM UCCNeA0BaATENbCKOTO npoLlecca).

Couuonorusa B coepemeHHON Poccun: cocTosiHMe U NepcrneKkTUBhbI

B Poccum coumonorns Kak akagemumyeckas HayKa NpoLuna CAOXKHbIM NyTb cTaHOBAeHMA. CeroaHs oHa
npeactasnser coboi AMHAMMUYHO Pa3BMBaAIOLLYIOCA ANCLUUMNINHY, aKTUBHO B3aMMOZENCTBYIOLLYIO C MUPOBOWM
coumonormyeckon Tpagmumen. Kak otmedvaet H.M. HapbyT, BaxKHYO po/sib B Pa3BUTUU COLIMOSIOTMUYECKOrO
00pa3oBaHUA M HayKM UIrPaloT aKagemuyeckme MHCTUTYTbl, B 4YaCTHOCTM WMHCTUTYT coumonorum PAH wu
NHCTUTYT coumanbHO-NONUTUYECKMX UccnenoBaHmii PAH. 9TU MHCTUTYTbI BbICTYNalOT HE TO/IbKO KaK LIEHTPbI
dyHAaMEHTaNbHbIX UCCIeA0BaHUIA, HO U KaK 6a3a AN NoAroToBKM NPodeccnoHanbHbIX COLMONONOB.

CoBpemeHHasn poccuiicKkas CouMOoNornsa akTMBHO nccaeayeTt npobaembl COUMANbHOIO HepaBeHCTBA U
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ctpatnukaummn. Mo mHeHmto C.B. TlyseHuHolt mn A.Jl. Maplwaka, OCHOBHbIMW BWOAMW COLMANBHOIO
HEPaBEHCTBA CEroAHA BbICTYMAOT 3KOHOMWYECKOE HepaBeHCTBO W 6eAHOCTb, WMHPOPMAULMOHHOE U
reHgepHoe HepaBeHCTBO, HEPABEHCTBO Ha PbiHKe TpyAa . [py 3TOM aBTOpblI MOAYEPKUBAIOT, YTO PYyCCKas
KYNbTypa BbICTyMNaeT BaXKHEMLWNM UHAMKATOPOM COLMANbHOW CONMAAPHOCTU U LLEIOCTHOCTU POCCUIMCKOTO
o6LLecTBa, YTO OTKPbIBAET HOBblE MEPCMEKTMBbLI A1A MOUCKA AMCKYPCOB, CMOCOBCTBYIOWMX NPEOAONEHMIO
COLMANbHOIO Pacc/0eHms.

3aknioueHune

Coumonorma Kak Hayka 06 obLiecTBe COXPaHAET CBOK aAKTYa/IbHOCTb M 3HAYMMOCTb B YC/IOBUAX
COBPEMEHHbIX COUMANbHbIX TpaHCchopMauuin. Ee TeopeTMUecKMt M METOL0/M0MMYECKMI  NOTeHUMan
NO3BONAET HE TO/IbKO AMarHOCTUPOBATb COCTOAHME 0bLLeCTBa, HO M NpeasaraTb Hay4YHO 060CHOBaHHbIE MYTU
peleHusa coumanbHbix Npobaem. OT KNAaCCUYECKMX TEOPUI COLMANBbHOWN CTPATUPUKALMK OO0 COBPEMEHHbIX
NCCNEA0BAHNIN OTUYKAEHUS TPYAA U COLMANBHOM 3KCKAO3UN — COLMONOIMA NPOLAONKAET BbIMOAHATb CBOIO
KPUTUYECKYIO U KOHCTPYKTUBHYHO ¢YyHKUMIO, cnocobcTeya 6onee rnyboKOMy MNOHMMAHWIO COUMANbHOM
peanbHOCTM W  BblpaboTKe 3GOGEKTUBHBIX  YyrNpaBAeHYECKUX peleHui. [anbHeilee pasBuTUe
COLMONIOTMYECKON HayKkn B Poccuu CBA3aHO C MHTErpaumeit B MMPOBOE aKafemMuyeckoe coobLiectso u
AKTUBHbIM UCMO/Ib30BaHMEM SMMUPUYECKMX METOL0B UCCNEA0BAHUA AJ1A PELUEHUA aKTYa IbHbIX COLMAJIbHbIX
3agau.

CNUCOK UCNO/Ib30BaHHO UTepaTypbl:
1. ly3eHuHa C.B., Mapuwak A.J1. PeHOMEH couuanbHOro HepaBeHCTBa B GOKyce COBPEMEHHOM COLMO/OMNK
// NOUCK: Nonntuka. ObuiectsoseaeHmne. Uckycctso. Coumonorus. Kynbtypa. 2024. Ne 2 (103). C. 59-73.
2. Ocunos I.B. (pea.) Paboyas KHura coumonora. U3a. 5-e. M.: KHWKHbIN gom « TMEPOKOM», 2009. 480 c.
3. Nokatos [.B. Coumonornyeckasa Teopua Bnacteytowen anutol Y. P. Munnaca: aktyanmsauma coumanbHo-
NONNTUYECKMX BO33PEHUIN B COBpemMeHHOM peanbHocTn // N3Bectma CapaToBcKoro yHuBepcuteta. Hoeas
cepus. Cepus: Coumonorus. Moautonorua. 2025. T. 25, ebin. 3. C. 242-248. DOI: 10.18500/1818-9601-2025-
25-3-242-248.
4. Cmonesa E.O. OTuykaeHuWe Tpyaa v coumanbHan 3KCKN03MA paboTHMKOB COBPEMEHHbIX Npeanpuatuii //
*ypHan coumonormm 1 coumanbHomn aHTpononornn. 2023. T. 21, ebin. 5. C. 220-241. DOI: 10.31119/ jssa.
2018.21.5.12.

© bawwumosa 0., 2026

Hypnblesa Maxpwu,

MpenoaaBaTenb Kadeapbl COLUMANBHBIX HAYK.

focymapcTBeHHOro meauumMHCKoro YHusepcuTeTa TypkmeHnctaHa umeHa Mbipata lappbiesa.
Auwxabag, TypKMEHUCTaH.

FrEHAEPHOE PABEHCTBO: 3BO/TIIOLMA KOHLENTA U COBPEMEHHbBIE
BbI3OBbl B POCCUACKOM OBLLECTBE

AHHOTauuA
CTaTbA NOCBALLEHA KOMMIEKCHOMY aHan3y ¢eHOMEHa reHAepPHOro PaBEHCTBA KaK COLMONOrMYECcKoM
KaTeropum u coumanbHOro umnepatmea. B pabote paccmatpmBaeTca 3BOOLMA TEOPETUYECKMX NOAXOA0B K
onpeaeneHno reHAepHOro pPaBeHCTBa OT aHTUYHOM ¢unocodum A0 COBPEMEHHbIX TFeHAEepPHbIX
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nccnenoBaHuii. Ocoboe BHMMaHWeE yaensieTca SMNUPUYECcKoMy aHanM3y AMHAMUKWU NOAAEPKKN NPUHLMNG
reHAepHOro paBeHCTBA B COBpeMeHHOW Poccuu, a TakKe BbIABAEHWMIO $AKTOPOB, CAEPKMBAIOWMX €ro
NPaKTUYECKyD peanunsaumio. Ha ocHoBe aHanM3a AaHHbIX POCCUMIACKOrO MOHWTOPUHIA 3KOHOMWYECKOTO
NnonoXeHua n 3g0poBbsA HaceneHua (RLMS-HSE) u apyrmx coumonornyeckux uccnegoBaHUi aBTopbl
NPUXoAAT K BbIBOAY O COXPaHAOWENCA MPOTUBOPEUYMBOCTU FeHAEPHbIX YCTaHOBOK pPOCCUAH W
HeobxoanumocTn 6onee aKTMBHONO BHEAPEHUSA FreHAEPHO-OPUEHTUPOBAHHbLIX MOAXOA0B B FOCYAAPCTBEHHYIO
NONUTUKY. B cTaTbe TaKKe KPUTUYECKN OCMbIC/IMBAETCS TEOPUA «3aCTONOPUBLLENCA FreHAEPHOM PeBO/IOLUNY
B KOHTEKCTE POCCUIMCKUX peanmii.
Kntouesble cnosa:
reHgepHoe PaBEeHCTBO, reHAEePHaA COLMO/IOrus, reHaepHble cTepeoTunsl, Poccua, reHaepHasA NOAUTUKA,

3BO/IIOUMA KOHLLENTA, COLMONOTMYECKOE UCCNeA0BAHNE, KEHCKOE ABUXKEHNE, COLMANbHAA CTPAaTUDMKaLMA.

BeepeHue

Mpobnema reHAepHOro PaBeHCTBA, HECMOTPS Ha CBOKO MHOFOBEKOBYHD MCTOPWIO, COXPAHAET CBOMO
ocTpoTy B XX| BeKe M Mpu3HaHa MMPOBLIM COOBLLECTBOM OOHMM W3 KOYEBLIX YCAOBWUIA YCTOMYMBOIO
pa3euTuA. O4HAKO 40 CUX MOpP OTCYTCTBYET eaMHOoe, Bceobbemtolee onpegeneHme storo deHomeHa, 4yTo
CBAI3@HO C €ro0 MHOFOACMEKTHOCTbIO M 3aBUCUMOCTBIO OT KY/IbTYPHOIO, MCTOPUYECKOr0 WM COLMAIbHOIO
KOHTeKcTa. Llenb faHHOM cTaTbM — nNpoCneauTb 3BOMIOLMIO KOHLENTa «reHAepHOEe PaBEHCTBO» W
NnpoaHaM3npoBaTb COBPEMEHHOE COCTOAHME NpPobaembl B POCCUMIACKOM 0bLLLeCTBE HA OCHOBE aKTyaslbHbIX
3MMUPUYECKMX AAHHBIX.

TeopeTuyecKkue Noaxoabl K onpeaesieHUIo reH4epHOro PaBeHCTBa

KoHuenTyanMsaumsa reHAEepHOro pPaBeHCTBA MPOLW/A CAOMHbIA MNyTb. B aHTMYHOM dunocoduuy,
Hanpumep, y ApUCTOTENs, PABEHCTBO MbICIMIOCH KAaK BO3MOXKHOE /Wb MeXAY OAMHAKOBbIMU B
onpeneneHHOM OTHOLWEHUW WHOMBUMAAMM, YTO WCKAKOYANO €ero reHAepHoe u3MepeHue. Inoxa
MpocBeLeHns, C ee UAEAMM eCcTeCTBEHHOrO MNpaBa, TaKKe 06xoAuna BOMPOC O PABEHCTBE MOJIOB.
MoBOPOTHbLIM MOMeEHTOM cTana pabota CumoHbl ge bosyap «Btopoli nmon» (1949), roe Bnepsble 6bin
NOCTaB/IEH BOMPOC O KOHCTUTYMPOBAHUM MYXKCKOTO KaK MO3UTUBHOM KyNbTYPHOW HOPMbI, @ YKEHCKOFO — KaK
«OpYroro», OTKJIOHEHUS OT HOPMbI .

AHannsupys asonounio AePUHULMM, MOXKHO BbIAEINTD YETbIPE K/AOYEBbIX 3Tana:

1. A6cOoNOTHOE PaBEeHCTBO: yTOMMYECKas MAEs MOSHON HUBENVPOBKU Pas/iMuMi MeXAay Noiamu,
KOTOpan Ha NpaKTUKe NpMBena K HeraTUBHbIM NOCNEACTBUAM, TAKUM KaK «ABOMHOE Bpema» ANA MKeHWUH U
NOMbITKA NOAOrHATH MEHCKYI0 MAEHTUYHOCTb NOA MYCKME CTaHAAPTbI.

2. PaBeHCTBO npaB: NpoBo3ralweHne ¢oOpManbHOro PUAMYECKOrO PaBEHCTBA B YC/I0BUAX
AEeMOKpaTM3aumMm, KOTOopoe, OAHAKO, OKasasoCb HEeAOCTaTOYHbIM M3-33 CYLECTBYIOWMX COLMAbHBIX
6apbepos .

3. PaBeHCTBO BO3MOXHOCTEN: OCO3HAHME HEOBXOAMMOCTM CO34aHUA CMeuManbHbIX MEXaHU3MOB
(nosuTMBHAA AMCKPUMWMHAUMA) ANA YPaBHMBAHMA LWAHCOB AUCKPUMMHMPYEMbIX FPYNM, 4TO OTparkaer
KOHLEMLMIO «PaBHOro cTapTay.

4. PaBeHCTBO LEHHOCTU: COBPEMEHHbIN 3Tan, Tpebylowmii MNpuM3HaHUA pPaBHOW COLMANbHOM
LEHHOCTU JIMYHOCTU HE3aBMCMMO OT MOJIa U OTKa3a OT Mepapxmu pPasanyumni.

CoBpemeHHas COUMONONMA pPaccMaTpuBaeT reHAep He KakK OMO/IorMYecKyld LaHHOCTb, a Kak
COUMANbHBIN W KyNbTYPHbIA KOHCTPYKT, YTO MO3BOMIAET CTaBWUTb 3aZayy MNPeofoseHUs AUCKPUMMHALMM,
OCHOBaHHOW Ha MpUNMCbIBAaEMbIX MOAY CMbIcax. Kak oTmevaeTcs B uMccieaoBaHun MakcumoBoin 1 ap.,
reHaep Kak cuctema 3HaHW NpeacTaBnseT coboi KOMMAEKC TEOPUM, aHANNSUPYIOLLMX CUCTEMY MYMCKOro
OAOMUHNPOBaHNA N GOPMMPOBAHMA HOPMATUBHbBIX CBA3EN «MYMKCKOrO» U «KEHCKOro» B onpeaeneHHown

Ky/bType.
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CoBpemeHHOe COCTOAHUE FeHAEePHOro paBeHcTBa B Poccun: amnupuyeckmii aHanms

dmnupuyeckue mnccnegoBaHua GUKCUPYIOT CNOMKHYIO U MPOTMBOPEUYMBYIO KapTUHY B POCCUMCKOM
obuwecTtee. KosbipeBa 1 CMMPHOB Ha OcHOBe AaHHbix RLMS-HSE noKasbiBatloT, YTo 3a nocieaHue ABaauatb
NeT HabngaeTca ANWb caepKaHHOE MOBbILWEHME YPOBHA NOALAEPKKM NPUHLUMNE FrEeHAEPHOTO pPaBeHCTBA.
Hanbonee rnyboKyio NpuUBEPHKEHHOCTb 3TON Maee AEMOHCTPUPYIOT NUWb OAUH M3 MATU OMNPOLLEHHbIX
MYXKUYMH U HEMHOTMM 6onee TpeTu ONpPOLUEHHbIX KeHWMH. Mpy 3TOM XKeHLWMHbl, ocobeHHO B BO3pacTe, C
BbiCLUMM 06pa3oBaHMEM W MPOXKMBAKOLWME B KPYMHbIX FrOpOAax, aKTUBHEE NOAAEPKMBAIOT reHAepHoe
PABEHCTBO B Pa3/IMYHbIX Chepax KMU3HMU.

CToNlb HEBLICOKUI YpPOBEHb MNOALEPKKM OOBACHAETCA pacnpocTpaHeHnem B obuiecTBe TPYAHO
COBMECTMMbIX FTEHAEPHbIX NAE0N0TeM U CTEPeOTUNOB. MHTEpPECHO, YTO, COMNMACcHO NCCNef0BaHMIO, BO3PACT U
ypoBeHb obpaszoBaHua cnabo guddepeHUMpPYOT PECNOHAEHTOB MO 3TOMY MOKasaTesto, YTo onpoBepraer
YNPOLLEeHHble MPeACTaBNeHMA O MOJIOAEKWN KaK O eANHCTBEHHOM areHTe W3MeHEHMWW. ITO FOBOPUT O
rny6oKoi YKOpeHEHHOCTU TPAAMLMOHHBIX NAaTPUAPXATHbIX YCTAHOBOK, KOTOPbIE BOCMPON3BOAATCA Ha YPOBHE
noBceaHEBHOCTY.

Tesnc o «3actonopusllenca reHaepHon pesonouum» (stalled gender revolution) HaxoauTt
aMNUPUYECKOE NOATBEPKAEHWE U B MEXAYHAPOAHbIX UccneaoBaHuaAX. Tak, aHanu3 runoraMHbIX COlo30B (rae
eHLMHa nmeeT bonee BbICOKMI ypoBeHb 06pa3oBaHMA, YeM MY)KUMHA) NOKa3biBaeT, YTO TaKue napbl
LEMOHCTPUpPYLOT Bosiee aranTapHoe pacnpeseneHue onaavynMBaemoro Tpyaa, Ho He bosee cnpaBeasMBoe
pacnpegeneHne gomallHUX 06A3aHHOCTEN. ITO OTparXKaeT 06Uy 3aKOHOMEPHOCTb: Nporpecc B Ny6an4yHoM
cdepe He Bcerga BegeT K TpaHcPopmMaL MM OTHOLIEHWUI B YacTHOM chepe.

B poccuitckolt Hayke 1 06pa3oBaHMK TaKKe HabaogaeTca reHaepHas acummertpus. Kak otmevaer LT
Cunnacte, Npun BbICOKOM NPeLCTaBUTENbCTBE MKEHLUMH B 3TUX cHepax COXpaHAETCA HEIKBMBAIEHTHAA OLLEHKA
MX Tpyda W HayyHOro BKNaga. BoO3HMKaeT ycToMuMBOoe MNPOTMBOpPEYME MeEXAY WCNOb30BaHUEM
COLMOreHAEePHOro pecypca 1 ero HeAOCTaTOYHOM peasinsaumeit B yNpaBAeHUM U NPUHATUM PeLLEHNA.

3aknoyeHue

AHanun3 3BOMIIOLUMMN KOHLENTA M SMMNUPUYECKUX OAHHbIX NO3BOAAET CAENATb BbIBOA, YTO reHAepHoe
paBeHCTBO B Poccum ocTaeTcs cKopee AeKNapupyemoit Lesnbio, Yem AOCTUIHYTOM peasbHOCTbIO. HecmoTps
Ha PopmanbHble 3aKOHOZATE/NbHble FAPaHTUM M OonpenenieHHbI nporpecc, ocobeHHO B 06pasoBaHUKN U
3aHATOCTU, IYBUHHbIE COLIMOKYNbTYPHbIE YCTAHOBKM NPOAOMKAOT BOCNPOU3BOAMTL HepaBeHCTBO. MNepexon,
OT «paBEHCTBA MpaB» K «PaBEHCTBY BO3MOMHOCTEM» M «PABEHCTBY LEHHOCTM» TpebyeT He TO/bKO
3aKOHOAATE/NbHbIX M3MEHEHWUN, HO WU LeneHanpasiaeHHoM paboTbl no TpaHcdopmaumm obuiecTBeHHOro
CO3HaHMA W NPEOAO/IEHNIO YKOPEHMBLUMXCA CTepeoTunoB. Kak cnpaBegivMBO MNOAYEPKUBAETCA B
«HaunoHanbHOM cTpaTerMm [OeucTBMA B MHTEpecax KeHWWH», Heobxogumo 6onee Hactoiumsoe
NPOABUMNKEHWE WAEN [eHAepHOro paBeHCTBA ANA obecneyeHWs He AeKNapaTUMBHOMO, a pPeasibHoro
paBHONpaBmA BO Bcex chepax XKM3HU. MccneaoBaHme NoATBEPKAAET, UTO AAHHbIM BOMNPOC BbIXOAUT 32 PaMKU
cyrybo «KeHckon» npobnembl 1 ABNAETCA BarKHEMLMM acNeKTOM YCTOMYMBOrO Pas3BMTUA BCero obLuecTsa.

CNUCOK UCNO/Ib30BaHHOMW UTepaTypbl:

1. Kosbipesa [1.M., CMupHoB A.U. JuHamMMKa NoaaepKK1 NprUHUMNa reHAepHOro paBeHCcTBa B COBPEMEHHOM
Poccum // Coumonornueckuii skypHan. 2026. Tom. 32. Ne 1. C. 9-27.

2. bytakosa f.C., BoitHos B.M. lpobnembl onpegeneHua reHaepHoro paseHcTtBa // Kubep/leHuHKa.
[DnektpoHHbIn  pecypc]. URL: https://cyberleninka.ru/article/n/problemy-opredeleniya-gendernogo-
ravenstva (gaTa obpauweHua: 19.06.2026).

3. XoTkuHa 3.A. TeHAepHOe PaBEHCTBO - OCTPbIM BONPOC COBPEMEHHOCTM U BaXKHbIA aCNeKT YCTOMYMBOro
pa3sutuna // leHaepHas naHopama coBpemeHHol Poccumn [moHorpadus] / ots. pea. B.I. [lo6poxne6, 3.A.
XoTkuHa, M. B. bennkosa; PHUCL, PAH. M.: ®HUCL, PAH, 2022. C. 31-38.

91



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib» HAYYHO-U3OATENbCKUIA LLEEHTP «ASTEPHA»

4. Steiber, N., & Siegert, C. (2026). Educational hypogamy and gender equality within couples: a review of
competing hypotheses and evidence from the Generations and Gender Survey. European Sociological Review.
DOI: 10.1093/esr/jcaf059.
5. Cunnacte I. . Hayka n ob6pasoBaHMe KaKk cdepbl camopeanmsalnm KpeaTuBHON AeATEIbHOCTU XKEHLNH B
npouecce AOCTUXEHUA reHaepHoro pasHonpasua (Yactb 1) // fymanuTtapuii HOra Poccun. 2024. Tom. 13. Ne
1. C. 56-77.
6. Makcmumosa J1.A., MupsaxoHosa 3.T., HaxxmetgmHosa M.M. leHaepHOe pPaBeHCTBO KakK ycnoBue u
pe3ynbTaT NOBbILWEHUA COUMaNbHOW aKTUBHOCTU KeHWwmH // Eurasian Journal of Social Sciences, Philosophy
and Culture. 2024.
7. NoneHunHa C.B. leHaepHoe paBeHcTBO: Mpobnema paBHbIX MPaB M PABHbIX BO3SMOMKHOCTEN MYMKYMH U
JKEHLWMH: yyebHoe nocobume. M.: AcnekT Mpecc, 2005.
8. lpuropbesa H.C. AKTya/ibHO€ COCTOSIHME MCC/IeA0BaHUIA NO Bonpocam obecrneyeHusa paBeHCTBa MYXKUYMH
W XeHWmH // BecTHUK MockoBcKoro yHusepcuteta. Cepusa 21. Ynpasnenue. 2024.

© Hypnblea M., 2026
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YK 502.174:665.63
TperyboBa AHacTacus EBreHeBHa
®re0Y BO Bonrorpagckuii FAY
HayuHbii pyKoBoauTenb: YnaHoBa UpuHa AnekceeBHa
®re0Y BO Bonrorpagckuii FAY
. Bonrorpag, P®

OPrAHU3ALMA NPOU3BOACTBEHHOIO NPOLIECCA HA BOZIFONPALCKOM HM3 (TIYKOWN) C YYETOM
TPEEOBAHWUI OXPAHbI ATMOC®EPHOIO BO3AYXA: OT TEXHO/I0TUI
K 9KOIOrMYECKON 3O PEKTUBHOCTH

AHHOTauuA
PaccmoTpeHa opraHM3aumsa NpPOM3BOACTBEHHOrO npouecca Ha Bonrorpaackom HM3 (IYKOWN) c
YY4ETOM OXpaHbl aTMochepHOro Bo3ayxa. Liesb - BbIABUTb TEXHONOTMYECKME U OPraHM3aUMOHHbIE peLleHns
AN CHUXKeHUA BblbpocoB. MpoaHannsnpoBaHbl OCHOBHbIE WUCTOYHWKM 3arpsisHEHUA: Neyn, pesepByapbl,
HeopraHM3oBaHHble BblIOpPOCbl. OnNMcaHbl MeTOAbl: MOHTOHbI, ra30BOE TOMJIMBO, aBTOMATU3NPOBAHHbIN
KOHTpOAb, BMNJ1A. CaenaH BbIBOA, O KOMMAEKCHOW CUCTEME OXPaHbl BO3A4yXa, NOATBEPKAEHHOM CHUKEHMEM
BbIOpOCOB Ha 25%.
Kntouesble cnosa:
Bonrorpaackuit HM3, oxpaHa aTmocdepHOro Bo3ayxa, BbIBPOChI 3arpA3HAIOLWLMX BELLECTB, 3KO0rMyecKan
MOZEPHM3aUMA, NPOU3BOACTBEHHbIN 3KOIOrMYECKNI KOHTPO/Ib, MOHTOHbI PE3epPBYapOB.,
aBTOMaTU3MPOBAHHbIN MOHUTOPWHT, YINEBOAOPOAbI, TEXHONOrMYecKMe neun, JIYKOW/.

Tregubova Anastasia Evgenyevna

Volgograd State Agrarian University

Scientific supervisor: Ulanova Irina Alekseevna
Volgograd State Agrarian University

Volgograd, Russia

ORGANIZING THE PRODUCTION PROCESS AT THE VOLGOGRAD REFINERY (LUKOIL) IN COMPLIANCE WITH
ATMOSPHERIC AIR PROTECTION REQUIREMENTS: FROM TECHNOLOGY TO ENVIRONMENTAL EFFICIENCY

Abstract
The organization of the production process at the Volgograd Refinery (LUKOIL) with regard to
atmospheric air protection is considered. The aim is to identify technological and organizational solutions for
emission reduction. The main sources of pollution are analyzed: furnaces, tanks, fugitive emissions. The
methods described include pontoons, gas fuel, automated control, and UAVs. It is concluded that an

integrated air protection system exists, confirmed by a 25% reduction in emissions.
Keywords:
Volgograd Refinery, atmospheric air protection, pollutant emissions, environmental modernization,
production environmental control, tank pontoons, automated monitoring,
hydrocarbons, process furnaces, LUKOIL.

BsepgeHue

ObecneyeHne 3KosOrnMYyeckoin 6e30MacHOCTM MPOMbIWNEHHbIX MNPeanpUATUIN ABAAETCA OAHOM K3
NPUOPUTETHLIX 33a4ay YCToMuMBOro passutuA. HedrtenepepabaTtbiBatowme 3aBoAbl OTHOCATCA K uucay
KPYNHENLWNX CTaLMOHAPHBIX UCTOYHMKOB 3arpAasHeHMA aTmocdepHoro Bo3ayxa, 0COBEHHO B yCNOBUAX
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NAOTHOM TFOPO/ACKON 3acTpoViku. Bonrorpaackuii HedTenepepabatbiBaowmii 3asos (000 «JIYKOWI-
BonrorpagHedTenepepaboTka») - OAMH M3  KPYMHEMWMX MNPOMbIWIEHHbIX OOBEKTOB pPervoHa,
PacrnofioXKeHHbIM B HENOCPEACTBEHHOMW BAM30CTM OT XKUAbIX KBApTanos. B Takoi cuTyauum cobntogeHue
NPUPOAOOXPaHHbIX TPebOBaHWI CTAHOBUTCA He TONbKO tOPUAMYECKON OOA33aHHOCTbIO, HO W BaAXKHbIM
$aKTOpOM couManbHOM OTBETCTBEHHOCTM BM3Heca.

HecmoTpa Ha perynapHoe ocCBelleHWe OTAENbHbIX 3SKOMOMMYECKUX MPOEKTOB NpeanpuATUMA B
KOPNOpaTMBHbIX MNyH6AMKALMAX, KOMMAEKCHbIA aHanM3 opraHM3auMM NPOU3BOACTBEHHOIO MpoLecca,
HaNpPaB/JIEHHONO Ha MUHUMW3AUMIO BbIOBPOCOB MMEHHO B aTMOCHEpPHbIA BO34yX, OCTAETCA HEAOCTaTOUYHO
CMCTEMATU3NPOBAHHbBIM. B CBA3K C 3TUM LLeNbO HAaCTOALLErO UCCef0BaHMNA ABAAETCA KOMNIEKCHbIA aHAM3
TOro, Kak Ha Bosnrorpagckom HIM3 BbicTpoeHa Npou3BOACTBEHHAA AEATE/IbHOCTb C YyYETOM TpeboBaHMi
OXpaHbl aTMocdepHOro BO34yXa, M KaKue TEeXHOJIOTMYECKME W OpraHM3auMOHHblE pEeLIeHUA WurpatoT
KNtodyeByto ponb. MccnepoBaHue HanpaB/ieHO HAa MOJlyYeHMe OTBETa Ha BOMPOC: KaKaa COBOKYMHOCTb
TEXHONOTMYECKMX U YNPABAEHYECKMX Mep MO3BONAET NPEeANnpUATUIO YCTOMYMBO CHUXKATb BO34ENCTBME HA
BO3AYLUHbIA 6acceinH, N HACKOIbKO 3TN MepPbl Pe3y/1bTaTUBHbI B YC/IOBUAX KOHKPETHOTO NPon3BoACTBa?

NccnepnoBaHWe BbINOJIHEHO B GpOPME CUCTEMHOIO aHa/M3a OTKPbLITbIX AaHHbIX 06 3KONOrMYecKow
peatenbHocth 000  «/IYKOW/1-BonrorpagHedtenepepabotka» 3a nepuos 2018-2025 rr. O6nactb
nccaefo0BaHUA - NPOU3BOACTBEHHbIN NPOLECC NpeanpuATUA B 4acTM BO3AENCTBUA Ha aTMOChEpPHbIN BO34YX
N NPUMEHAEMbIX MPUPOLOOXPAHHbIX MEPONPUATUIA.

C60p M UCTOUHUKMU AaHHbIX. MaTepuanamm nocayRuIn:

-odULManbHble Npecc-pennsbl M 0T4ETbI 06 ycToiumBom pa3sntimn MAO «/IYKOM» 1 000 «/IYKONN-
BosnrorpagHedTenepepaboTtKka»;

-NPOTOKO/bl OOLLECTBEHHbIX SKOIOFMYECKUX CNYLUAHUIA, MPOBOAMUBLUMXCA HA NPeanpuaTum;

-HOPMATUBHO-NPaBOBble aKTbl PO B 061aCTM 0XpaHbl aTMOCHEPHOTO BO3AYXa;

-TEXHUYECKME ONUCAHNA YCTAHOBOK M CUCTEM KOHTPOJIA, NPeACTaBNEHHbIE B OTKPbITOM AOCTYNE;

-nyb6AnKaumMmM B pernoHanbHbix M oTpacnesBbix CMW, copep:kalime KOAMYECTBEHHble MOKasaTenu
BbIBPOCOB M pe3ynbTaTbl MOAEPHM3ALLUN.

Kputepumn ot6opa nHpopmaumu. B aHanM3 BKAHOYAINUCH TONIbKO Te AaHHbIE, KOTOpble:

-MMetoT NpAMOe OTHoLweHMe K Bonrorpaackomy HIM3;

-CcoAepKaT CBeAEeHUA O KOHKPETHbIX TEXHO/IOMMYECKMX peLleHmaX, 06bEMax BbIBPOCOB, MHBECTULMAX
WUAK Nokasatensx apeKTUBHOCTY;

-pa3meLLeHbl Ha 0pULMANBHBIX Pecypcax KomMnaHuM AnMbo NoATBEPKAEHbI €€ NpeacTaBUTENAMMN Ha
Ny6AMYHBIX MEPOMNPUATUAX.

Ona noeHTMPUKauMmM OCHOBHbLIX MCTOYHMKOB BbIOPOCOB WMCMOJ/Ib30Basacb Cxema MaTepuasibHoro
6anaHca Tunosoro HM3, yTOYHEHHAA € YYETOM TeXHONOrMYecKon KoHdurypaumm Bonrorpagckoro 3aBoaa
(Hanuume ycraHoBok IJIOY-ABT, ruapoKpeKuHra, npomssBoAcTBa cepbl). OueHKa 3¢hdEeKTUBHOCTH
MEpPONPUATUI NPOBOAMNACL MYTEM COMOCTAB/IEHMA 3asB/EHHbIX KOMMNAHMEN MoKasaTenel (CHUXKeHue
BAJIOBbIX BbIOPOCOB, COKpALLEHNE SMUCCUM NAPHUKOBBIX ra30B) C UCXOAHbIM COCTOSTHUEM 4,0 MOLEPHMU3aLUMN.
Cuctema Npou3BOACTBEHHOIO 3KO/IOMMYECKOro KoHTpoA (M3K) aHanM3npoBanacb METOLOM CTPYKTYPHOrO
ONUCaHMA HA OCHOBE NYB/INYHbBIX ZAHHbIX O MPUMEHAEMbIX MHCTPYMEHTaX MOHUTOPMHIA.

Bce ncnonb3oBaHHble NOKa3aTenn ABAAKTCA BTOPUYHbLIMM, NOAYYEHbl U3 0DULMANBHBIX UCTOYHUKOB
npeanpuATMA W He BepuPULMPOBAHbI HE3aBUCUMbIMKM  abOpPaTOpHbIMKM  3amepamu. [aHHble O
HEOPraHW30BaHHbIX BbIGPOCaxX HOCAT KAYECTBEHHbBIN XapaKTep, NOCKO/bKY KOIMYECTBEHHbIE OLEHKM yTedek
NIETYYNX OPraHNYECKUX COeAMHEHUIN B OTKPbITbIX NyBAMKAUMAX He NpuBoaATcA. TaKKe cneayeT yuyuTbiBaTh,
4YTo MHOOPMALMA O CHUMKEHUW BbIODPOCOB MpeacTaBieHa NPeanpuUATMEM B arperMpoBaHHOM Buae, H6es
pa3bmBKM NO OTAENbHBIM UCTOYHUKAM.

B pe3synbTate cucTeMATM3aUMM COBPaHHbIX AaHHbIX OblM MOAYYEHbl caepylolne OCHOBHble
pes3ynbTaThbl.
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1. UaeHTUPMKaALUA KNIOUEBbIX UCTOUHMKOB 3arpA3HeHUA Bo3ayXa
AHann3 TEXHONOTMYECKOW CTPYKTypbl Bonrorpaackoro HIM3 no3BoivA BblAEAUTL YETbipe OCHOBHbIE
rpynnbl CTauMOHaPHbIX M HEOPraHM30BaHHbIX UCTOYHMKOB BbIOPOCOB, KOTOpbIE NpeacTaBaeHbl B Tabauue 1.

Tabnmua 1

OCHOBHblE NCTOYHMKM BbIOPOCOB 3arpsa3HAOLWMX BellecTB Ha Boarorpaackom HM3

MCTOYHMK BbI6GpPOCOB

Mpouecc

OCHOBHbIe 3arpAsHAoLLMe BeLecTsa

TexHoOrnyecKme neyu

Harpes cbipbs 415 NPOLECCOB NePeroHKu

Okcugpbl azoTa (NOx), okena yrnepoga (CO),
anokemg cepsl (SO,)

Pe3epByapHble napku

XpaHeHue cbipoi HedpTU 1 CBET/IbIX
HedTENPOAYKTOB

Jlerkue yrnesogopoapl (napbl 6eH3nHa,
MeTaH)

dakenbHaa cuctema

ABapuiiHble U Nepuoguyeckmne cbpocbl ra3os

Yrnesogopozsbl, cepoBogopog, (H,S)

HeopraHn3oBaHHbIE UCTOYHMKM
(dnaHubI, Hacochbl)

YTeuku 13-3a pasrepmeTmsaunm
obopyaoBaHua

JleTyume opraHunyeckme coegmHenus (J10C)

Oco60 oTMeYeHo, YTo HeopraHnsoBaHHble BbIbpockl JIOC, XOTa 1 TPYAHO NOAAAHTCA KOJIMYECTBEHHOMY
YYETY, MOTYT COCTaBAATb 3HAYUTENbHYIO A0/1t0 B 06LLEeM BanaHce SMUCCUN YTNEBOLOPOLOB.
2. BHepapéHHble TEXHOIOrMYecKue pelleHns No CHUXKeHUo Bbibpocos

B xoae wvccienoBaHWA BblAENEH KOMIJIEKC TEXHONIOTMYECKUX MEPOrNpPUATUIA, HanpasieHHbIX Ha
COKpalleHue aTMocdepHoro Bo3aencTamns. Knouesble U3 HUX CrPYNNMpPoBaHbl B Tabauue 2.

Tabanya 2

TexHOoI0rM4YecKkme peLLeHns No CHUXEHUIO BbiIbpocos Ha Boarorpaackom HM3

HanpasneHue

TexHonornyeckoe pelweHune

DKONOrnYecKkuit apdekT

MogepHu3auusa pesepsyapHoro
napka

OcHallleHne pe3epByapoB MOHTOHaAMM
(nnaBatowmmm Kpbiwamm)

CHUKeHMe noTepb OT «6oNbLIOro
AbixaHna» Ha 90-95%

CHUKeHMe BbIBpOCOB OT neyen

MepeBos neyeli ¢ MasyTa Ha OUYULLEHHbIN
NPUPOAHLIN ras

Pe3Kkoe cokpalyeHue Bbibpocos SO, u
caxu

YTuAunsauma cepoBooposa

YCTaHOBKM NPOM3BOACTBA 3/IeMEHTapHOM
cepbl (npouecc Knayca)

MpespalyeHme TOKCn4Horo H.S B
TOBapHyto cepy

MOHVITOpVIHr HeOopraHM30BaHHbIX
BblbpoOCOB

TennoBU3nOHHbIE Kamepbl U
rasoaHannsaTopbl Ha bMNJ1A

OnepatusHoe obHapyxeHue 1
YCTPaHeHue yTeyek

Ha pucyHKe 1 cxemaTUUYHO NOKa3aH NPUHLMN AeMCTBUA pe3epByapa C NOHTOHOM, ABAAIOLWMIACA OAHUM
13 Hambonee 3pPeKTUBHbLIX METOA0B NPEAOTBPALLEHNA UCNAPEHUA HEDTENPOLYKTOB.

ATMocgepa

A

MunammansHoe
Kpbsima pesepByapa
p p p } p Tasoeoe
MpPOCTPaHCTEO
IToHTOH Cuoit
(n1apywomasi Kpbima) || IPOAyKTa

Jdunme

PezepByap

PucyHok 1 — Cxema pesepsyapa € NOHTOHOM
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MnaBatow,as Kpbiwa (MOHTOH) ONycKaeTca U NogHUMAETCA BMECTe C YPOBHEM KUOKOCTU, OCTaBAAA
MWHMMa/IbHOE ra30BOE MPOCTPAHCTBO W MPAKTUYECKM MOJIHOCTbIO MPeAoTBpalLaA MCMapeHne MpoayKTa.
MeToz cumTaeTca O4HMM M3 CamblX IPPEKTUBHBIX ANA COKpPaALLEHWsA NOoTepb OT «BONbLIOrO AbIXaHUA» U
CHUKeHMA BbIBPOCOB yrneBoopoaoB B aTmochepy.

Mo  onybAMKOBaHHbIM  AA@HHbIM,  KOMIJIEKCHas  MOAEpPHW3auMA  MO3BOAMAA  AOCTUYL
cnepyowmx KONMYeCcTBEHHbIX pPe3ybTaToBs:

-CHU)KEHWEe BaNoBbIX BbIOPOCOB 3arpAsHAOWMX BelecTB B atmocoepy Ha 25% (no wtoram
00LW,ECTBEHHbIX 3KONOMMYECKUX CAYLLAHWIA);

-COKpaLleHue BbIBPOCOB NapHMKOBLIX ra30B Ha 5% nocsie peKoHCTPYKUMKM ycTaHoBKK I/10Y-ABT-5;

-BBOJ, KOMMMEKCa MMAPOKPEKMHIa BaKyyMHOro rasoins mouiHoctbio 3 500 Thic. T/rod, 4To Aano
BO3MOHOCTb MOJIHOCTbIO OTKA3aTbCA OT NPOWU3BOACTBA TEMHbIX HepTEnpPOAYKTOB, YBEAUYUTb FNYOUHY
nepepaboTkn HedTH A0 98—-99% N MUHMMU3NPOBATDL CXKUFAHWE MasyTa B nedvax. CymmapHble MHBECTULIUM B
3TOT NpoeKT npesbicnan 100 mnpg pybnei.

3. OpraHM3aunoOHHblE MEPONPUATUA U CUCTEMA NPOU3BOACTBEHHOIO 3KOJIOTMYECKOTO KOHTPOAA
NccnepoBaHne  BbISBUIO, 4YTO  TEXHOJIOTMYECKME  pelleHus  MNoAKPenseHbl  MHOFOypOBHEBOM
OpPraHU3aLLMOHHOM CUCTEMOM, CXeMATUYHO NPEACTABAEHHOM HA PUCYHKe 2.

IIpou3BosicTBEHHBII
3KOJIOTUYECKHIT
KOHTPOIIb

(IIDK)

| |
[lepensexnsie BITJIA c razo-

3KOJIOTHYeCKHe
aHaJIH3aTOpPaMU
nabopoTopHu

A BTOMaTHYECKHE
IIOCTBI KOHTPOJIL

EnunbIii neHtp cbopa u
aHaIHN3a JIAaHHBIX

PucyHOK 2 — CTpyKTypa cMcTeMbl MPON3BOACTBEHHOMO 3KO/IOMMHYECKOro KOHTPOAA Ha Boarorpaackom HIM3

BKNloyaeT cTauMoHapHble aBTOMaTMYeckue MocTbl Ha rpaHuue CaHWUTapHO-3aWMTHOW 30HbI (C33),
nepeasuKHble nabopatopum Ana BHeNAaHOBbIX NPoBepoK 1 BMNJ1A c TennoBM30pamMu U razoaHann3aTopamu.

Cpeau 3HaUYMMbIX 3/1EMEHTOB CUCTEMbI 3aPUKCUPOBaAHDI:

-CTaUMOHApPHbIE aBTOMATUYECKME CTAHUMM KOHTPO/IA KayecTBa BO3Ayxa, paboTatowme B pexume
peanbHOro BpemeHu Ha rpaHuue C33 n B Nnpuaerarowmx Xuablx KBapTanax;

-nepeaBuKHbIE 3KONOTMYECKNe NabopaTtopum, AoKasaBLKne cBO 3PPEeKTUBHOCTb NPU ONepPaTUBHbIX
3amepax B Nepnosbl aBapunHbIX CUTYaLMIA, KOraa 6bl10 NOATBEPKAEHO OTCYTCTBME NpeBbiweHni NAK;

-ucnonb3oBaHMe 6ecnuNoTHbLIX NeTaTenbHbiX annapaTtos (BMJI1A), ocHalW&HHbIX TenaoBM3opamun U
rasoaHasiMsatTopammu, aaa obHapyKeHMA HeOPraHNM30BaHHbIX yTeyek meTaHa 1 J10C;

-NPaKTUKa perynapHbix obLWecTBEHHbIX 3KOOMMYECKUX CaylWwaHnin, obecneymBatow,as Npo3payHocCTb
LAeATeNbHOCTU. Mo 3aAaBeHUIO HayaNbHUKA otaena 3Kos10TNNn 000 «NYKOWNI-
BonrorpagHedTtenepepabotka» AHgpes Kapnosa, caenaHHOMY Ha OAHOM M3 TaKUX CAYLUAHUIA, KOANYECTBO
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*Kanob xuteneit KpacHoapmMelcKoro paioHa Ha KauecTBO BO34yxXa M3 roga B rog, CHUXKanocb, a B NoCiegHEM
OTYETHOM Nepuose He 3aPpUKCUPOBAHO HN OLHON.

HacToswee nccnegosaHune 6b110 HaNpPaBEHO HA NOJlyYEHWE OTBETA HA BOMPOC: KaKasa COBOKYMHOCTb
TEXHONOTMYECKMUX M YyNpaBAeHYEeCKMX Mep no3soadeT Boarorpagckomy HIM3  ycTOMYMBO CHMMKATb
aTMoChEePHYHO HAarpy3Ky M HACKONbKO 3T Mepbl pe3yNbTaTUBHbI.

MonyyeHHble pe3yibTaTbl AEMOHCTPUPYIOT, YTO OpraHusauma NPOM3BOACTBEHHOrO npouecca Ha
npegnpuATMM 6asmMpyeTca Ha NpPUHUMNE NpeaoTBPALLEHMA 3arpA3HEHWS B UCTOYHMKE, @ He TOJIbKO Ha
Y1aBANBAHWM YrKe 06Pa30BaABLLMXCA BPeAHbIX Bew,ecTs. KntoueBbIMW 3N1eMEHTAMMN 3TON MOLENN ABAAIOTCA:

-repMeTmn3aums pesepByapHOro napka (MOHTOHbI, cuctemol Y/10);

-OTKa3 OT C}KMFaHMA Ma3yTa B TEXHOJIOTMYECKUX MeYvax C NepexofomM Ha NPUPOAHbLIN ras;

-KOHBepcKA CepoBOAOPOAA B 3/IeMEHTAPHYIO cepy Ha ycTaHoBKax Knayca;

-MHOTFOYPOBHEBbIV MPON3BOACTBEHHbIN SKONOTMYECKUIA KOHTPO/Ib C NPUMEHEHMEM aBTOMATU3NPOBAHHbIX
W OUCTAHLMOHHBIX METOA0B.

OTK BbIBOAbI COrNACylOTCA C OTPac/eBOM MPaKTUKOW. B uyacTHOCTM, uMccnepoBaHMA Ha Apyrux
poccuitckmx HIM3 noaTBep)K4atoT, YTO OCHALLEHWE pe3epByapoB NAABAIOWMMM KpbiaMu COKpaliaeT
ucnapeHua yrnesogoposoB Ha 90-95% [1], a KomnnekcHas MoaepHusaums, nogobHas BHeAPEHUIO
rnyboko nepepaboTku, ABnseTcs Hambonee 3GEKTUBHbIM CMOCOOOM OLHOBPEMEHHOTO CHUMKEHMUA
BbIOPOCOB M MOBbIWEHUA 3KOHOMMYHOCTU [2]. BmecTe ¢ Tem, B OT/AMuMe OT pAga NpeanpusTuin, rae
BHeAPEHUEe HaWUNydyWwux AOCTynHbiX TexHonornn (HOT) npoucxogut ¢parmeHTapHo, Bonrorpaackuii HM3
LEMOHCTPUPYET CUCTEMHbBIA NOAXO0A, OXBaTbIBAOLWMMA KAK OCHOBHOE NPOU3BOACTBO, TaK U BCMOMOraTe/ibHble
06beKTbI.

OCHOBHOE OrpaHWYeHWe AOAHHOrO MCCNeAOBaHMA - UCMOJIb30OBAHME WCKAOUYUTENIbHO BTOPMUYHDIX,
ny6/IM4HO PACKPbIBAEMbIX AaHHbIX. ArperMpoBaHHbIN XapaKTep NoKasaTesnel (CHUKeHMe Ha 25% BanoBbIxX
BbIBPOCOB) He MO3BOJIAET Pa3fe/InTb BKAAL, KaxKaoro oTae/ibHOro meponpuatma. OTCYyTCTBYIOT AeTasibHble
[aHHbIEe 0 AMHAaMUKe HEOPraHM30BaHHbIX BbIOPOCOB, YTO HECKOJIbKO CHUMKAET NOJIHOTY OLLEHKU. Kpome Toro,
[0CTOBEPHOCTb 3asB/IEHHbIX KOMMaHWel Ldp He MOXKET ObITb NPOBEPEHA B PaMKax AaHHOro KabnHeTHOro
aHanusa.

Takmum 06pa3om, yCTAaHOB/IEHO, YTO YCTOMYMBOE CHUMKEHME BO3AENCTBUS Ha BO3AYLIHbIA BacceiH Ha
Bosrorpaackom HM3 gocturaercs 3a CYET UHTErpaLmm TPEX KOMMNOHEHTOB: (1) TEXHONOMMYECKUX pPeLleHU,
npeAoTBPALLAOWMNX reHepaLmio 3arpasHuTenel (MoHTOHbI, NepeBo Nneyel Ha ras, NpounsBoACcTBO cepbl); (2)
rnybokon nepepaboTkM HedTM, M3MeHAWeN camy CTPYKTypy Bblbpocos; (3) MHOroypoBHeBOM
OpPraHM3auUMOHHOW CUCTEMbl 3KOMOFMYECKOro KOHTpons, obecneumBatowein paHHee oOHapyKeHue W
yCTpaHeHWe HapyleHWiA. JLoCTUTHYTbie KOJIMYEeCTBEHHbIe MOKa3aTeNn (COKpalleHne BaoBbIX BbIGPOCOB Ha
25%, NapHWKOBbLIX ra3oB Ha 5% OT 04HOMW MOAEPHM3MPOBAHHON YCTAHOBKW, NMKBMAALMA NPOU3BOACTBA
TEMHbIX HepTeNnpPoayKTOB) CBMAETE/NbCTBYIOT O PeanbHOM 3KoN0orMyeckon 3pPpeKTMBHOCTM peann3oBaHHOM
MOAENN. ITOT ONbIT MOXKET HbITb UCNONb30BaH NPU NAAHUPOBAHMM NMPUPOLOOXPAHHBIX NPOrPAMM Ha APYrMX
HedTenepepabaTbiBatOWMX NPEANPUATUAX CO CXOMKMMU TEXHOJIOTMYECKMMU CXEMAMM U PErMOHAbHBIMU
YC/NIOBUAMM.
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