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PEDAGOGICAL FRAMEWORKS FOR TEACHING MATHEMATICAL MODELING:
INTEGRATING THEORETICAL LOGIC AND REAL-WORLD APPLICATION

Abstract
Mathematical modeling has transitioned from an advanced computational specialty to a fundamental

component of 21st-century STEM education. This article explores the methodologies and pedagogical
strategies effective for teaching mathematical modeling at various educational levels. By analyzing the
transition from rote formulaic application to the iterative modeling cycle—encompassing formulation,
computation, and validation—the research provides a roadmap for instructors. The study emphasizes that
successful instruction in mathematical modeling requires a shift toward project-based learning and the
integration of digital tools, enabling students to translate complex real-world phenomena into rigorous
quantitative structures.

Keywords:

mathematical modeling, stem pedagogy, computational thinking, iterative learning,
applied mathematics, problem-based learning.

Introduction

The essence of mathematics lies in its ability to describe the universe through a language of symbols
and logic. However, the gap between abstract mathematical theory and practical application often poses a
significant hurdle for students. Teaching mathematical modeling is the pedagogical process of bridging this
gap. Unlike traditional mathematics instruction, which often focuses on finding a single correct answer to a
well-defined problem, modeling education focuses on the process of abstraction, simplification, and
interpretation. In an era dominated by big data and complex global systems, the ability to construct and
refine mathematical models is a critical skill for future scientists, engineers, and economists. This article
examines the strategic frameworks and instructional methodologies necessary to cultivate modeling
proficiency in the modern classroom.

Methodological Strategies in Modeling Education

The Implementation of the Iterative Modeling Cycle

A primary challenge in teaching mathematical modeling is moving students beyond the "plug-and-
chug" mentality. Effective pedagogy centers on the modeling cycle: defining the real-world problem, making
simplifying assumptions, translating these into mathematical equations, solving the equations, and—
crucially—validating the results against reality. Educators must emphasize that a model is rarely perfect on
the first attempt. By encouraging students to iterate—refining their assumptions based on the discrepancies
found during validation—teachers foster a resilient and investigative mindset. This cyclical approach
transforms mathematics from a static set of rules into a dynamic tool for inquiry and discovery.
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Problem-Based Learning and Real-World Contextualization

To engage students deeply, the topics for modeling must be grounded in real-world scenarios that hold
intrinsic interest. Instead of abstract exercises, students should be tasked with modeling contemporary
issues, such as the spread of a virus, the optimization of urban traffic flow, or the environmental impact of
industrial expansion. This Problem-Based Learning (PBL) approach forces students to deal with the
"messiness" of real data and the necessity of making informed assumptions. When students see that
mathematics can provide actionable insights into societal challenges, their motivation shifts from extrinsic
grade-seeking to intrinsic intellectual curiosity, leading to more profound conceptual retention.

Integration of Computational Tools and Software

In the modern landscape, mathematical modeling is inseparable from computational power.
Instruction must integrate software tools such as MATLAB, Python, or even advanced spreadsheet modeling
to handle the complexity of multi-variable systems. Teaching students how to code their models allows them

to explore "what-if" scenarios and perform sensitivity analyses that would be impossible by hand. The
pedagogical focus should not be on the software itself, but on using technology to enhance mathematical
intuition. By automating the mechanical computation, students can dedicate more cognitive resources to the
higher-order tasks of model formulation and critical interpretation of the output.

Fostering Collaborative Inquiry and Communication

Mathematical modeling in the professional world is rarely a solitary endeavor. Therefore, the
classroom environment should mirror this reality through collaborative projects. Working in teams requires
students to articulate their mathematical logic to others, a process that often reveals gaps in their own
understanding. Furthermore, a significant part of modeling education is "mathematical communication" —
the ability to explain a complex quantitative model to non-technical stakeholders. Assigning projects that
require both a technical report and a simplified presentation helps students develop the dual literacy
required to bridge the gap between technical experts and decision-makers in industry or government.

The Role of Scaffolding and Heuristic Guidance

Since modeling is an open-ended task, students can easily become overwhelmed by the vastness of a
problem. Effective instruction utilizes "scaffolding"—providing a structured framework that is gradually
removed as the student gains competence. In the early stages, teachers might provide the variables and
assumptions, asking students only to solve and interpret. As students progress, they are given more
autonomy to identify the variables and make the assumptions themselves. This heuristic guidance ensures
that the cognitive load remains manageable, allowing students to build the confidence necessary to tackle
increasingly complex and unstructured problems independently.

Conclusion

Teaching mathematical modeling is not merely about transferring a set of techniques; it is about
cultivating a specific way of thinking. By integrating the iterative modeling cycle, real-world context, and
computational tools, educators can prepare students to navigate a world defined by complexity and data.
The success of a modeling curriculum is measured by a student's ability to take an unorganized real-world
situation and impose on it a logical, mathematical structure. As pedagogical research continues to evolve,
the focus must remain on developing students who are not only proficient calculators but creative problem-
solvers capable of using mathematics to illuminate the hidden patterns of our world.
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CONCEPTUAL FOUNDATIONS AND PEDAGOGICAL FRAMEWORKS
IN MODERN MATHEMATICS EDUCATION

Abstract

The landscape of mathematics education is currently undergoing a significant paradigm shift, moving
away from rote memorization toward the cultivation of deep conceptual understanding and mathematical
fluencies. This article examines contemporary instructional strategies designed to enhance student
engagement and achievement in the mathematical sciences. By analyzing the efficacy of inquiry-based
learning, the integration of digital manipulatives, and the impact of formative assessment on cognitive
development, the research provides a roadmap for effective classroom practice. The study emphasizes that
the goal of modern mathematics instruction is to develop resilient problem-solvers capable of applying
abstract logic to complex, real-world scenarios.

Keywords:
mathematics education, pedagogy, inquiry-based learning, conceptual understanding,
STEM, instructional design.

Introduction

Mathematics serves as the foundational language of the modern world, underpinning advancements
in technology, economics, and engineering. However, the traditional "lecture-and-drill" model of instruction
often fails to convey the inherent beauty and utility of the subject, frequently leading to mathematical anxiety
and disengagement among students. In response, modern educational frameworks are prioritizing the
development of mathematical reasoning over simple calculation. Teaching mathematics in the 21st century
requires a sophisticated blend of content knowledge and pedagogical flexibility, ensuring that students do
not just "do" math, but "understand" the logical structures that govern numerical relationships. This article
explores the strategic methodologies that are currently redefining the mathematics classroom.

10
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Strategic Frameworks for Effective Mathematical Instruction

The Transition to Inquiry-Based Learning

One of the most transformative shifts in mathematics pedagogy is the move toward Inquiry-Based
Learning (IBL). In an IBL environment, students are presented with open-ended problems that require
exploration and conjecture rather than immediate execution of a known formula. This method encourages
students to act as mathematicians, developing their own strategies for solving problems and justifying their
logic to peers. By shifting the focus from getting the "right answer" to the process of discovery, IBL fosters a
growth mindset. This approach not only improves long-term retention of mathematical concepts but also
builds the perseverance necessary to tackle high-level abstract problems in advanced science and
engineering.

Leveraging Digital Manipulatives and Visual Modeling

As mathematics moves further into the digital age, the use of physical and virtual manipulatives has
become essential for bridging the gap between concrete experience and abstract symbols. Tools such as
dynamic geometry software and interactive graphing calculators allow students to visualize functions and
geometric transformations in real-time. For example, by manipulating the variables of a quadratic equation
and observing the immediate change in its parabolic graph, students develop an intuitive sense of algebraic
relationships. These visual models act as cognitive scaffolding, allowing learners to experiment with
mathematical properties and see the immediate consequences of their logic, which is particularly effective
for visual and kinesthetic learners.

The Role of Formative Assessment and Feedback Loops

Effective mathematics instruction is increasingly dependent on continuous, formative assessment
rather than high-stakes summative testing. Teachers are utilizing "check-for-understanding" techniques, such
as exit tickets and think-pair-share activities, to gauge student progress in real-time. This allows for
immediate intervention when misconceptions arise, preventing the "compounding error" effect where a lack
of understanding in foundational arithmetic hinders progress in algebra or calculus. By providing specific,
process-oriented feedback, educators help students understand where their logic faltered, turning errors
into valuable learning opportunities that refine the student's mathematical intuition.

Developing Mathematical Literacy and Real-World Context

A common critique of traditional mathematics instruction is its perceived lack of relevance to daily life.
To combat this, modern educators are integrating "mathematical modeling" into the curriculum, where
students apply mathematical tools to solve societal problems—such as analyzing climate data, optimizing
supply chains, or understanding the probability behind financial markets. When students see mathematics
as a tool for interpreting the world, their intrinsic motivation increases. This contextualized approach ensures
that students develop "quantitative literacy," enabling them to critically evaluate data and make informed
decisions in an increasingly complex and data-driven global society.

Cultivating a Collaborative Mathematical Community

Finally, the modern mathematics classroom is evolving into a collaborative space where mathematical
discourse is prioritized. Group work and "math talks" allow students to hear diverse perspectives on a single
problem, exposing them to multiple pathways to a solution. Explaining one's reasoning to a classmate
requires a higher level of cognitive processing than simply completing a worksheet in isolation. This
collaborative environment reduces the social stigma of "being wrong" and builds a community of learners
who value logical rigor and peer review. By fostering a culture of shared inquiry, educators prepare students
for the collaborative nature of modern professional research and industry.

Conclusion

Teaching mathematics is a dynamic process that requires balancing the rigor of abstract logic with the
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accessibility of practical application. By adopting inquiry-based models, utilizing digital visualization tools,
and fostering a collaborative classroom culture, educators can dismantle the barriers that often prevent
students from succeeding in the subject. The success of a mathematics program is ultimately measured by
its ability to produce students who are not only proficient in computation but who possess the critical
thinking skills to use mathematics as a lens for solving the challenges of the future. As pedagogical research
continues to advance, the focus remains clear: transforming mathematics from a source of anxiety into a
powerful tool for global innovation.
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THE UNIVERSAL LANGUAGE: MATHEMATICAL FOUNDATIONS AND THEIR MODERN APPLICATIONS

Abstract

Mathematics serves as the foundational architecture of the physical sciences and the primary tool for
logical reasoning in the digital age. This article explores the evolution of mathematical theory from classical
abstractions to its critical role in contemporary technological advancements. By examining the intersections
of pure mathematics with computational modeling, statistical analysis, and cryptography, the study
highlights how numerical frameworks drive innovation in engineering and economics. The research
emphasizes the importance of mathematical literacy in solving complex global challenges and underscores
the discipline's status as a universal language that transcends cultural and linguistic barriers.

Keywords:
mathematics, theoretical frameworks, computational modeling, cryptography,
applied mathematics, logical reasoning.
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Introduction

Mathematics is often described as the "Queen of the Sciences" due to its ability to provide a rigorous
structure for understanding the universe. From the geometric principles of the ancients to the complex
algorithms governing modern artificial intelligence, the discipline has evolved from a tool for measurement
into a profound philosophical and practical system. Unlike other sciences that rely on empirical observation,
mathematics is built upon the bedrock of absolute logic and proof. This article examines the multi-faceted
nature of mathematics, exploring its theoretical depths and its indispensable applications in the modern
technological and economic landscape.

The Architecture of Mathematical Logic and Application

The Power of Theoretical Abstraction

At its core, pure mathematics is the study of patterns and structures for their own sake, independent
of physical application. Fields such as number theory, topology, and abstract algebra deal with concepts that
may seem disconnected from reality, yet they often provide the "blueprints" for future scientific
breakthroughs. For instance, non-Euclidean geometry was studied for decades before it became the essential
framework for Einstein’s General Theory of Relativity. This process of theoretical abstraction allows
mathematicians to explore the limits of logic, creating a vast library of intellectual tools that other scientists
eventually use to describe the physical world.

Computational Mathematics and the Digital Revolution

In the 21st century, the synergy between mathematics and computer science has transformed the
global economy. Every digital interaction, from a simple search query to the encryption protecting financial
transactions, relies on complex mathematical algorithms. Discrete mathematics and graph theory provide
the logic behind network routing and social media algorithms, while linear algebra is the primary driver of
machine learning and image processing. As we move further into the era of big data, the ability to translate
physical phenomena into mathematical models—and then into executable code—has become the defining
skill of the modern workforce.

Modeling Complex Systems in Science and Economics

One of the most powerful applications of mathematics is its ability to model and predict the behavior
of complex systems. Using differential equations and stochastic calculus, researchers can simulate everything
from the spread of viral diseases to the volatility of global stock markets. These mathematical models allow
decision-makers to test "what-if" scenarios in a safe, virtual environment before implementing real-world
policies. In environmental science, for example, climate models rely on fluid dynamics and thermodynamics
expressed through multivariable calculus to project future atmospheric changes, providing the evidence
needed for international sustainability efforts.

Statistical Analysis and the Verification of Truth

In an age of information overload, the mathematical field of statistics serves as the primary tool for
distinguishing signal from noise. Statistical methodology allows researchers to determine the probability that
aresult occurred by chance, providing a standard for "truth" in medicine, psychology, and sociology. Through
regression analysis and hypothesis testing, mathematics provides the rigorous framework necessary for
evidence-based medicine and public policy. Without the grounding of statistical mathematics, it would be
impossible to validate the efficacy of new drugs or to understand the demographic shifts that shape the
development of urban centers.

Cryptography and the Security of Information

The modern internet relies on the "hardness" of certain mathematical problems to ensure privacy and
security. Cryptography is essentially the application of prime number theory and elliptic curve mathematics
to protect data. The RSA algorithm, which secures most online communications, is based on the
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mathematical difficulty of factoring large integers. As quantum computing looms on the horizon, the field is
currently evolving into "post-quantum" cryptography, searching for even more complex mathematical
structures that can withstand the processing power of next-generation machines. This highlights the role of
mathematics not just as a tool for progress, but as a vital shield for digital civilization.

Conclusion

Mathematics remains the most powerful and enduring tool ever developed by the human mind. Its
ability to bridge the gap between abstract thought and practical reality makes it an essential discipline for
the continued advancement of civilization. Whether through the development of secure communication, the
modeling of climate change, or the optimization of economic structures, the principles of mathematics
provide the clarity and precision needed to navigate an increasingly complex world. As we look toward the
future, the continued integration of mathematical theory into every facet of human endeavor will be the key
to unlocking new frontiers in science and technology.
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ARCHITECTURAL LOGIC: PEDAGOGICAL STRATEGIES FOR TEACHING AND IMPLEMENTING
MATHEMATICAL MODELING

Abstract
Mathematical modeling has transitioned from a specialized scientific tool to a core competency within
modern STEM education. This article evaluates the pedagogical frameworks necessary for teaching the art

14



HAYYHbIN }XYPHA «EO IPSO» ISSN (p) 2712-9497 / ISSN (e) 2542-1034 Ne5 / 2026

and science of mathematical modeling. By analyzing the transition from traditional, formula-centric
instruction to a process-oriented approach, the research identifies the critical stages of the modeling cycle:
formulation, computation, interpretation, and validation. The study explores the efficacy of project-based
learning and the integration of computational software in fostering student autonomy. The findings suggest
that successful instruction must prioritize the ability to make logical simplifications of complex systems,
preparing students to solve unstructured real-world problems in engineering, economics, and environmental
science.
Keywords:
mathematical modeling, stem pedagogy, applied mathematics, computational thinking,
iterative learning, problem-based learning.

Introduction

The primary objective of mathematics education is to provide students with the tools to decode the
complexities of the physical and social world. However, many students struggle to bridge the gap between
abstract theorems and practical application. Teaching mathematical modeling serves as the essential link in
this process. Unlike standard arithmetic or algebraic instruction, which focuses on predefined pathways to a
single correct answer, modeling requires students to act as architects of logic—defining variables, making
informed assumptions, and constructing quantitative structures from the ground up. In the 21st century,
where data-driven decision-making is paramount, the ability to translate real-world phenomena into rigorous
mathematical language is a fundamental skill. This article examines the instructional strategies required to
transform students from passive learners into active modelers capable of navigating the "messiness" of
reality through the lens of mathematics.

Methodological Frameworks for Modeling Instruction

The Iterative Modeling Cycle as a Pedagogical Roadmap

A central pillar of effective modeling pedagogy is the transition away from "one-shot" problem solving
toward an iterative cycle. Students must be taught that a model is a working hypothesis that requires
constant refinement. The cycle begins with identifying real-world variables and making simplifying
assumptions to make the problem tractable. After translating these into mathematical equations and
deriving a solution, the most critical step is validation—comparing the model’s output against observed data.
Educators should encourage a culture where "initial failure" is viewed as a diagnostic tool. By revising
assumptions based on discrepancies found during validation, students develop a resilient and investigative
mindset, understanding that mathematical truth in application is often achieved through successive
approximations.

Problem-Based Learning and Real-World Contextualization

To cultivate genuine interest in matematiki modelirleme, the curriculum must move beyond idealized
textbook exercises toward authentic, high-stakes scenarios. Problem-Based Learning (PBL) involves
presenting students with unstructured challenges, such as optimizing a city’s public transport network,
predicting the trajectory of an environmental pollutant, or modeling the financial stability of a local startup.
Grounding mathematics in these contexts forces students to grapple with conflicting data and the necessity
of prioritizing certain variables over others. This methodology shifts the student's role from a calculator to a
strategist, demonstrating that mathematics is not a set of isolated rules but a powerful diagnostic and
predictive instrument for societal improvement.

Integration of Computational Tools and Algorithmic Thinking
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In the contemporary landscape, sophisticated mathematical modeling is inseparable from
computational power. Instruction must integrate digital tools—ranging from Python and MATLAB to
specialized simulation software—to allow students to handle multi-layered systems. Teaching students to
write algorithms for their models enables them to perform sensitivity analyses, exploring how small changes
in input parameters affect the overall outcome. The pedagogical focus should remain on using technology to
enhance, rather than replace, mathematical intuition. By automating the mechanical burden of computation,
students can dedicate more cognitive resources to the higher-order tasks of model design and the critical
evaluation of algorithmic bias and accuracy.

Collaborative Inquiry and the Art of Communication

Mathematical modeling in professional industry and research is almost always a collaborative effort.
Therefore, the classroom should function as a laboratory for peer-to-peer discourse. Collaborative projects
require students to defend their assumptions and explain their logic to others, a process that frequently
reveals hidden flaws in their own reasoning. Furthermore, an essential part of teaching modeling is
developing "mathematical communication"—the ability to translate complex quantitative results into
actionable insights for non-technical audiences. Requiring students to produce both a technical proof and a
simplified executive summary prepares them for the interdisciplinary collaboration required in modern
careers in science and policy.

Scaffolding and Heuristic Guidance in Open-Ended Tasks

Because modeling is an open-ended and often daunting task, instructors must provide "scaffolding"—
a structured support system that is gradually dismantled as student competence grows. In the early stages
of instruction, a teacher might provide a set of plausible assumptions, asking the students to focus on the
mathematical translation. As students gain confidence, the scaffolding is removed, eventually requiring them
to identify the problem and select the modeling approach independently. This heuristic guidance ensures
that the cognitive load remains manageable, allowing students to build the professional judgment necessary
to determine which mathematical tools—be they differential equations, statistical models, or linear
programming—are appropriate for a given task.

Conclusion

Teaching mathematical modeling is an evolution of traditional pedagogy that prioritizes process over
product. By integrating iterative cycles, real-world context, and computational fluency, educators can bridge
the divide between classroom theory and professional practice. The success of a modeling program is
measured by the student's ability to approach an unfamiliar, complex situation and impose on it a logical,
guantitative structure. As we prepare students for a future defined by technological complexity and global
challenges, the focus of must remain on fostering the creative and critical thinking skills required to transform
information into insight.
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INTERDISCIPLINARY SYNERGY: THE ROLE OF INFORMATICS AND PEDAGOGY
IN DRIVING ECONOMIC GROWTH

Abstract
The modern global economy is increasingly defined by its digital infrastructure and the intellectual

capital of its workforce. This article examines the intersection of informatics, pedagogical science, and
economic development, arguing that the integration of advanced computing technologies into educational
frameworks is a primary catalyst for national prosperity. By analyzing how digital literacy and innovative
teaching methodologies prepare the labor market for the Fourth Industrial Revolution, the research
highlights the mechanical and social links between classroom technology and macroeconomic stability.
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Introduction

The transition from industrial to knowledge-based economies has fundamentally altered the
requirements for sustainable growth. At the heart of this transformation lie two critical pillars: Informatics,
the science of processing information through digital systems, and Pedagogy, the method and practice of
teaching. Historically, economic growth was measured by physical output and natural resources; however,
in the 21st century, the "Wealth of Nations" is increasingly found in the ability to innovate and manage
complex data. This article explores how informatics provides the tools, and pedagogy provides the skills, to
fuel a continuous cycle of economic expansion.

The Convergence of Technology, Education, and Economy

Informatics as the Engine of Modern Productivity

Informatics is no longer a localized sector of the economy but the operating system upon which all
industries run. From automated manufacturing to algorithmic financial trading, the ability to collect, analyze,
and deploy data determines a firm's—and by extension, a nation's—competitiveness. When a society invests
in informatics infrastructure, it reduces transaction costs and increases the velocity of trade. Furthermore,
the development of specialized software and artificial intelligence allows for the optimization of resource
allocation in sectors as diverse as agriculture and urban planning, directly contributing to a higher Gross
Domestic Product (GDP).

The Pedagogical Shift to Digital Competency

The presence of technology alone is insufficient to drive economic progress; it requires a workforce
capable of operating it. This is where modern pedagogy plays its most vital role. Traditional rote learning is
being replaced by "Digital Pedagogy," which emphasizes critical thinking, coding, and collaborative problem-
solving. By integrating informatics into the curriculum at all levels, educators ensure that students do not just
consume technology but understand its architecture. This shift prepares the youth for a "gig economy" and
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high-tech sectors where adaptability and digital fluency are the primary currencies of employment.

Human Capital and Labor Market Evolution

Economists often refer to the skills and health of a population as "Human Capital." The synergy
between informatics and pedagogy significantly enhances this capital by aligning educational outcomes with
the demands of the modern labor market. When pedagogical methods utilize informatics—such as through
E-learning platforms or virtual reality simulations—knowledge retention and accessibility increase. This
democratization of education leads to a more skilled labor force, reducing unemployment and fostering an
environment where high-value startups and innovation-led enterprises can thrive.

Informatics in Economic Modeling and Policy

Beyond the classroom and the factory, informatics serves the state in the form of econometric
modeling. Pedagogy extends to the training of economists and policymakers who use informatics to simulate
market trends, predict inflationary pressures, and manage national budgets. The ability to use "Big Data" for
social and economic planning allows for more resilient economic policies. Thus, the education of specialists
who can bridge the gap between complex data analysis and practical economic application is essential for
maintaining stability in an increasingly volatile global market.

Conclusion

The relationship between informatics, pedagogy, and economic growth is cyclical and self-reinforcing.
Informatics provides the technological frontier, pedagogy provides the bridge to reach that frontier, and
economic growth provides the resources to reinvest in both. To achieve long-term prosperity, nations must
prioritize an interdisciplinary approach that views the computer lab as an essential component of the
economic engine. By fostering a generation that is both technologically savvy and educationally empowered,
societies can ensure that the digital revolution leads to inclusive and sustainable economic development.
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MATEMATUYECKUX KOHUEMNUMI OeTAM 4Yepe3 Npu3My XyAO0XKECTBEHHOW AuTepaTypbl. ABTOp aHaausmpyet
pasnnume mexay abCTpakTHbIM U310XKEHNEM MAaTEMATUYECKUX MbIC/IEN U UX HAPPATUBHbBIM BOM/IOLLEHMEM
B AEeTCKMX npousBeaeHusx. Ocoboe BHMMaHUE yAeNseTca TOMY, KaK JIUMTepaTypHblA KOHTEKCT nomoraet
npeofonetTb KOTHUTUBHbIA Oapbep MNpPW OCBOEHUM JNIOFMKO-MaTEMATUYECKMX CTPYKTYp. MccneposaHue
noaYepKMBAET BAXKHOCTb MeTaPOPUYHOCTM U CHOXKETHOTO OBOCHOBAHMA MaTEMATUYECKMX OENCTBUIA ANA
bopMMpPOBaAHMA YCTOMUMBOIO MHTEpeca K AUCUMNAWNHE Y AeTel AOLWKOAbHOrO U MAAALWero LWKOAbHOro

BO3pacTa.
Kniouesble cnosa:
MaATEMATMUYECKOE MbllWNEHUE, AEeTCKAA AnTepaTypa, Neaarornmka, HappaTonorus,
KOFHUTUBHOE Pa3BUTUE, MEXANCLUMNANHAPHbBIN NOAXOA.
BeepeHue

MaTtemaTuka W auTepatypa TPAAWUMOHHO BOCMPUHMMAIOTCA KaK aHTaroHUMCTMYecKue MnoJitoca
Ye/I0BEYECKOro MO3HaHUA: cyXas /IoTMKA UMdp NPOTUB MMBON 3MoUMOHaNbHocTM cnosa. OAHako Aans
pebeHKa 3TO pasfgeneHue He ABAAETCA eCcTeCTBEHHbIM. B paHHeM BO3pacTe MO3HaHME MWpa HOCUT
CUHKPETMYECKUIN XapaKTep, rae cmbicibl U GopmMbl TeCHO nepenseTeHbl. Mpobnema npegocTaBaeHUs
MaTEMATUUYECKMX MbIC/IEN Yepes NUTepaTypy 3aKNto4YaeTca B Noucke 6anaHca mMexay TOYHOCTbIO Hay4yHOM
MOEW W yBJIEKATE/IbHOCTbIO CloXKeTa. Mcrnosb3oBaHWE Xy[OMKECTBEHHOro TeKCTa KaK MpOBOAHMKA
MaTeMaTUYeCKMX 3HaHWI NO3BONAET He TOJIbKO BM3ya/iM3MpoBaTb abCTPaKUMKM, HO W HAAEUTb WX
3MOLMOHANbHbIM BECOM, YTO ABASAETCA KPUTUMYECKM BaKHbIM A8 3PEeKTUBHOro obyyeHUs B AETCKOM
BO3pacTe.

OcHOBHaA YyacTb

DMOLMOHA/bHBIN KOHTEKCT U NpeogoneHne abctpakTHoro 6apbepa

OCHOBHOE pasnuuMe Mexay Y4ebHbIM U NUTEPaTYPHbIM U3/I0XKEHMEM MaTeMaTUYECKOM MbICN
3aK/1I0YAETCA B YPOBHE 3MOLMOHA/bHOM BOB/IEYEHHOCTU. B yyebHUKe 3a4a4a NOAAETCA KaK U30/IMPOBaHHbIN
daKT, Tpebylowmit peweHunn. B antepatype ke maTemaTMyecKan 3a4adva CTaHOBUTCA NPENATCTBMEM Ha NyTH
ntobumoro repos. Korga pebeHOK comepeskMBaeT MepcoHaxy, HeobXoAUMOCTb «MOCYUTATb» WU
«U3MepUTb» nepectaeT ObiTb Cyxo 06A3AHHOCTLIO M MPEBPALLAETCA B WMHCTPYMEHT CMaceHusa uau
OOCTUXKEHMA LeAn. ITo NepeBoaMT maTemMaTUyeckoe AeNCTBME U3 30Hbl GOPManbHOro obyyeHus B 30HY
JIMYHOCTHO 3HAYMMOTO OnbiTa. TakMm 06pa3om, MTepaTypHoe Npou3BefeHUe co3daeT «besonacHylo
cpeay» ANA WMHTENNEKTya/bHOTO PUCKA, F4e OlKMbBKa BOCMPMHMMAETCA He KaK NpoBan, a KaK 4acTb
NPUKAOYEHNA.

MeTadopHUHOCTb U BU3YaIU3aLUA NOTUHECKUX CTPYKTYP

JlutepaTypHble NpousBedeHUAa MO3BOAAOT 0baeKaTb mMatemaTvyeckue maeu B metadopuyeckyto
dopmy, AOCTYMHYIO AETCKOMY BoobpaxkeHuto. Hanpumep, NnoHATUE BECKOHEUYHOCTM MAN TEOMETPUYECKUX
Nponopuuii B TaKUX KHUrax, Kak «Anuca B CTpaHe uyygec» Jibtouca Kapponna, nogaercs Yyepes MsameHeHue
bU3NYECKMX pasmepoB reponHN Man abcypaHOCTb BpeMEHHbIX paMOoK. Pasainuve B NpeaocTaBieHnM MbICAN
30eCb B TOM, YTO KHUra gaeT pebeHKy MeHTa/bHbI 06pa3, Ha KOTOpbI BNOCAEACTBUM HaKNadblBaeTcA
ecTkaa dopmyna. O6pasHOCTbL MOMOraeT 3aKpenuTb MOHUMMAaHWE CTPYKTYpbl yucna uam Gopmbl Ha
WHTYUTMBHOM YPOBHE, YTO 3HAUYUTEbHO 0b61eryaeT Nnepexos, K onepupoBaHuio abCTPaKTHbIMU CUMBOIAMU B
Byaywem.

HappaTuBHas JI0rMKa Kak npoo6bpas aAropuTMUUYECKoro MbilLIeHUn

CTpyKTypa cloXKeTa B [eTCKOW /uTepaType 3auyacTylo Ay6/avMpyeT CTPYKTYpy MaTemMaTUyecKoro
anroputma: 3aBs3Ka (ycnosue), passutue AencTeBma (Npolecc pelieHnna) 1 pa3Baska (oTeeT). YnuTtaa KHury,
pebeHOK NoACO3HATe/IbHO YYWUTCA  BbICTPAMBaTb NPUUYMHHO-CNEACTBEHHbIE CBS3W, 4YTO sBAseTCA
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GYHOAMEHTOM NIOTMYECKOr0 MblWwaeHMA. PasanumMe B TOM, 4YTO AuTepaTypa obydyaeT fOrMKe HesBHO.
MaTemaTuyeckas MbiCNb, BMJIETEHHAs B KaHBY MOBECTBOBAHWA, YCBAMBAETCA KaK €CTECTBEHHbIN 3aKOH
OYHKLMOHUPOBAHUA KHUMXKHOMO MMpa. ITO nomoraeT pebeHKy MOHATb, YTO maTtemMaTMka — 3TO He CBOA
npaBwWA B TETPAAM, @ YHUBEPCA/IbHbIM NOPALOK, O KOTOPOMY CTPOUTCA Nt06aa nctopms n ntobaa peanbHOCTb.

OManormyHocTb U couManbHbIA ACNEKT MaTeMaTUYEeCKoro NoMcKa

B oTAnume oT nHamsBMayanbHon paboTbl Hag 3agayelnt B TeTpaam, AMTepaTypa 4yacto npeacrasaset
MaTEMATUYECKUI MOUCK KaK MPOLLECC AManora Mexay NepcoHarkamu. B KHUrax repon obcy»KaatoT, CIopAT U
COBMECTHO NPUXOAAT K BblBOAY. ITO AEMOHCTPUPYET pebeHKy CouManbHy0 3HAYMMOCTb MaTeMaTUYECKOM
mbicaun. MpeaoctaBneHne naen yepes AManor repoes NO3BO/IAET NOKa3aTb pasHble NyTU pelleHns o4HON U
TOM ’Ke 3a[ayu, YTO KpailHe BaxKHO Ana GopmMMpoBaHUA TMBKOCTM MblwaeHuA. PebeHOK BMAMUT, 4TO
MaTemMaTMyecKas MbIC/Ib MOXKET BbITb NPeaMETOM KOMMYHUKaLUMK, 0BCYKAEHUA N AaXKe LWYTKKU, YTO CHUMaET
NCUXO0N0TNYECKOoe HamnpaXeHue nepes «TpyAHbIM» NPeaMeToOM.

3aknoueHue

PasznnumMe B nNpeaocTaBNeHUM MATEMATUUYECKMX MbIC/IEN 4Yepe3 nuTepaTypy nepes, LEeTbMU
3aK/II0YaEeTCA B Mepexofe OT CTAaTUYecKoW nepegaynm ¢akTa K AMHAMWYECKOMY MNPOXMMBAHUIO WUAEMN.
Xy[0XKeCTBEHHOE C/IOBO C/IYXKUT MOCTOM, COEAMHSAIOWMNM YYBCTBEHHbIMA OMNbIT pebeHKa ¢ MMPOM CTPOrom
NOTMKKU. UHTerpauma maTteMaTUYeCcKoro COAEep)KaHWA B NUTEPATYPHbIA KOHTEKCT MO3BOAAET He TO/bKO
YNPOCTUTb NPOLLECC YCBOEHMA CNOMHbIX NOHATUIA, HO M cPOPMMPOBATL Y pebeHKa LEe0CTHYO KapTUHY MUPa,
roe nornmka u ¢aHTasmMa He WCKAYAtOT, a AOMOMHAKT Apyr Apyra. MNegarorMyeckMin NoTeHuMan Takoro
CMHTE3a OrPOMEH, TaK KaK OH 3aKnagbiBaeT GyHAAMEHT He TOIbKO A1A aKaZeMUUYECKMX YCNeXoB, HO U AN
Pa3BUTMA TBOPYECKOro, Pa3HOCTOPOHHErO UHTE/IIEKTa.

CNUCOK UCNOb30BaHHOW UTEpPaTypbl:

MaTemaTnKa B AETCKOM Cagy M HavanbHoM WwKone, Epodeesa T. N., Mocksa, 2017.
JNlornka ckasku: ObyyeHune Yyepes HappaTme, benowwncrtan A. B., CankT-MeTepbypr, 2015.
Mcuxonorns maTemaTMyecKMx CNoCobHOCTEN WKoAbHUKOB, KpyTeLuKknuin B. A., Mocksa, 2012.
MaTtemaTuKa n nantepatypa: MexancumnamHapHbole csasu, Jlesnaos A. M., KasaHb, 2019.

G oW e

. Pa3BuTME normyeckoro molwieHna aeten cpencTesamm nckycctea, Monakosa M. H., HuxHuiA Hosropog,
2018.
© [Oxxymanakos L., 93u3oBa A., 2026

XaHanbieB Ackep Pecynosuu,

KaHAMAAT GU3NKO-MaTeMaTUYeCKMX HayK, Phd, MexkayHapoaHaa akagemmna KOHeBOACTBA
nmeHun Aba AHHaeBa

Apkagar, TYypKMeHUCTaH

MATEMATUKA U COBPEMEHHbI MUP

AHHOTauuA
B coBpemeHHYyo 3noxy maTemMaTMKa BbIlNA 33 PAMKKW CBOEW TPAAMLMOHHOM POIN UHCTPYMEHTa A
dU3NYECKUX HayK M cTana PyHOAAMEHTANbHbIM A3bIKOM M ABUTraTenem undpposoro mmpa. E€ npuHumMnbl nexat
B OCHOBE TEXHO/I0MUIA, KOTOPble ONPeensoT COBPEMEHHYIO KU3Hb: McKyccTBeHHbIN MHTennekT (MU), Hayka
O [JaHHbIX, KubepbesonacHocTb M ¢GMHAHCOBOE MogenunpoBaHuMe. B 3Tol cTatbe wuccneayetcs
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npeobpasytowaa posib COBPEMEHHON MaTeMATMKM C aKLLEHTOM Ha TO, KaK Takne 06/1acTu, Kak ANCKPETHan
maTemaTuMKa, JIMHelHas anrebpa W BblUUCAUTENbHAA CTAaTUCTUKA, YNPaBAAIOT TEXHOJ/IOMMYECKMMM
MHHOBaLMAMUN. YTBEPKOAETCA, UTO BAAJEHME MATEMATUUYECKMM MbILLNEHMEM B HAaCTOsALLEE BPEMA ABNAETCA
Hanbosiee KPUTUYECKU BarKHOM POPMOIA KO/IMYECTBEHHOM MPAMOTHOCTMU, HEOOXOAMMOMN ANA HaBUrauum m
BHeceHMA BKNaga B SKOHOMUKY XXI BeKa.
Kntouesble cnosa:
COBPEMEHHan MaTeMaTWnKa, HayKa O AaHHbIX, UCKYCCTBEHHbIN UHTennekt (MN), nuHeiHan anrebpa,
OVCKPEeTHaA MaTeMATMKA, BblMMCAUTENbHAA CTAaTUCTUKA, PUHAHCOBOE MOLENMPOBAHME,
Kpuntorpadus, KoanyectBeHHasa rPamMoOTHOCTb.

1. Casur B CTopoHy BbluncnmtenoHoro n INcKpeTHoro

UcTopnyeckn bHonblias 4acTb MPUKNALHOM MaTeMaTUMKM Oblna cocpefoToveHa Ha HenpepbiBHbIX
NU3MEHEHMAX g5 MoLEeNNPoBaHMA GU3NKK. CerogHA akLEHT CMEeCTUACA Ha ANCKPETHOE M BbIYUCANTE/NBHOE,
4yTO 0OYCNOBNEHO ABONYHON NPUPOLOM KOMMNBIOTEPOB U OOLIMPHOCTbLIO LUPPOBbIX AAHHbIX.

AunckpetHaa MartemaTtmKa: 3Ta OTpac/ib, KOTOpPAA BKAOYAET TEOpPUID MHOXKECTB, J10TUKY,
KOMBMHATOpPUKY U Teoputo rpados, popmupyeT TeopeTuyeckyto ocHoBy KomnbioTepHbix Hayk. Bce, ot
OpraHu3auMn CTPYKTYP AaHHbIX 40 HanucaHua 3GGEeKTUBHbIX aJiFOPUTMOB M NMPOEKTUPOBAHMUA C/IOMKHbIX
ceTen, onnpaeTca Ha AUCKPETHble MaTeMaTUYECKME NPUHLMUNDI.

NnHenHan Anrebpa: Korga-to HUwWweBan 061acTb, AMHENHAn anrebpa — n3yyeHUe BEKTOPOB, MaTpuL,
M CUCTEM JINHEMHbIX YPaBHEHUN — Tenepb, MOXKanyMn, ABAAETCA CAMOW BaXXHOW OTPaCAbio NMPUKNALHOM
COBPEMEHHOM MaTEMATUKU. ITO A3blK, MCMNOAb3YEMbIA ANA NPEeACTAaBAEHWA UM MaHUNYIMPOBAHUA
MHOTrOMEpPHbIMU AaHHbIMWU — HeobXoAMMOCTb A1 MAWKMHHOro obyyeHus, o6paboTKM M306pakeHUn u
CXKaTUA AaHHbIX.

2. MatemaTuKa Kak Agpo UckycctBeHHOro UHTennekTa

CtpemutenbHbiit nogbem MU 1 mawnHHOro obyyeHuna asnsaeTca, No cytv, Tpuymepom NpUKAaLHON
MaTEMATUKM.

Ncumcnenmne gna ObyyeHuns: Mogenn mawmHHoro obyyeHus, ocobeHHo HelMpoHHbIe ceTn, obyyatoTea
nyTem MMHUMMU3ALUN GYHKUUM OWKMBKK. ITOT NpoL,Eecc MUHMMM3ALUMM B 3HAYUTENIbHOM CTENeHN onupaeTca
Ha auddepeHUnanoHoe wucumcneHme ana 3GPeKTMBHOro OnpefeneHUa TOro, Kak KOpPpPeKTUpoBaTb
napameTpbl MOLENMN.

CtaTucTMKa M BeposTHOCTb: 3TM 06/s1acTU 3aHMMAIOT LEHTpPanbHOEe MecTo BO Bcex ¢dopmax
NPOrHOCTUYECKOrO MOZAENNPOBAHMA. ANrOpuUTMbl NosaratoTcA Ha 6alecoBCKYlD CTAaTUCTUKY U TEOpULo
BEPOATHOCTEN ANA KONMYECTBEHHOW OLEHKW HeonpeneneHHOCTU, KNACCUOUKALMKU AaHHbIX U NPUHATUA
060CHOBAHHbIX PELUEHWIA.

CHmKeHne PasmepHocTn: MeToapl, OCHOBaHHble Ha JMHelHoN anrebpe, ucnonb3yoTca AnA
YMPOLLLEHUA CNOXKHbIX HABOPOB AaHHbIX NyTeM BblfiBIeHUA Hanbonee BarKHbIX 6330BbIX NepPeMeHHbIX, YTO
Aenaet obyyeHne maluMHHOIro 0byyeHus bbicTpee U adpPeKTMBHEE.

3. 3awumTa Undposbix MpaHnl: MatemaTnka B KnbepbesonacHoctu

MaTemaTuKa ABNAETCA OCHOBOWM COBPeMeHHOM Knbepbe3onacHOCTM, NPesoCcTaBAAA UHCTPYMEHTDI,
Heobxoanmble KaKk ans WiudpoBaHna MHPOpmMaLLMK, TaK U 415 B3/IOMA KOLOB.

o Kpuntorpadums: Moyt NONHOCTbIO onMpaeTca Ha Teoputo HYucen — nsyveHme Lenblx Yucen, NPocTbix
yncen u AeAMMOCTU. KpMNTOCUCTEMBI C OTKPbITbIM KAHOYOM 3aBWUCAT OT MATEMATUYECKOW CAOMHOCTU
dakTopusaumm B6oNbWKX MPOCTbIX YMCeN — MPOBAEMbI, KOTOPYIO /SIEFKO MPOBEPUTb, HO MPAKTUYECKU
HEBO3MOXHO pelwnTb 6e3 Katova.

e MNocTkBaHTOBasA Kpuntorpadua: B oXKMAAHMM MOLLHbIX KBAaHTOBbIX KOMMbOTEPOB, KOTOPblE MOTYT
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pa3pyWwunTb TeKyLee WndpoBaHMe, MAaTEMATUKN aKTUBHO Pa3pabaTbiBatOT HOBbIE AAIFOPUTMbI, OCHOBAHHbIE
Ha peLleTKax 1 TEOPUN KoANPOBAHMA, YTOObI rapaHTUPOBaTb 6€30MaCHOCTb AaHHbIX B ByayLuem.

4. NpuknagHaa MaTtematnka B DHaHCaX M DKOHOMUKE

KonnyectBeHHble dUHAHCBI, UM «KBaHTOBasA» paboTa, — 3710 obwmnpHaa obnactb NpUMeHeHUs, rae
nepegoBas MaTemMaTUKa obecneunBaeT KOHKYPEHTHOE NPEeNUMYLLECTBO.

e CtoxacTnuyeckoe McuncneHue: 3Ta cneumanmnanpoBaHHana OTPaclb UCHUCAEHUA UCNOo/b3yeTca ANA
MOZENNPOBAHMA CUCTEM, BKIOYAKOLWMX CAY4alHOCTb, GOpMMpPYA OCHOBY ANA LeHoob6pa3oBaHMs
dMHaHCOBbIX AepMBaTUBOB.

¢ BoiuncnntensHoe MogenvposaHue: PMHaHCOBbIE yUpeXAEHMUA NUCMONb3YIOT CNOXKHbIE YNC/IEHHbIE
METOZbl U CUMYAALMM ANA OLLEHKU PUCKA, ONTUMM3ALMK nopTdenen n aHanm3a BONAaTUAbHOCTM PbIHKA.

5. 3akntoyeHune: KonnuectseHHasa MpamoTHOCTb Kak CoBpemeHHoe TpeboBaHue

MaTemaTnKa 60/iblie He OrpaHnYMBaETCA aKaJeMUYECKMMW CTeHaMM; 3TO Heobxoaumbiii Habop
WHCTPYMEHTOB A/1A HaBuraumMm B COBpPemMeHHOM mupe. CnocobHOCTb /IOTMYECKM  paccyKaaTb,
WHTEpPNPeTUPOBATb AaHHbIE M MOHUMATb AONYLLEHUA, IeXKalMe B OCHOBE C/IOXKHbIX a/IFOPUTMOB — HaBbIKM,
pa3BuMBaemble  bHnarogapA  MaTematuyeckomy obpasoBaHuMlO, —  onpeaenAer  COBPEMEHHYIO
KOJIMYECTBEHHYIO TPAMOTHOCTb. [lOCKONbKY [JAaHHble M aBTOMaTU3auuA MNPOAOJIKAKT  YNpPaBAATb
rnob6anbHbIMN U3MEHEHMAMM, MaTEMATUYECKOE MbILUNEHWE OCTAETCA CaMbIM MOLLHbBIM MHTENNIEKTYa/IbHbIM
aKTMBOM A1 UHHOBALMI N NPUHATUA 0OOCHOBAHHbIX peLLeHUA.

CNUCOK UCNob30BaHHOM UTEpPaTypbl:
MaTtemaTnKa B coBpemeHHOM Mmupe, Epodeesa T.U., Mocksa, 2017.
JNloruka ckasku: ObydyeHue yepes Happatms, benowmncrana A.B., CaHkT-Netepbypr, 2015.
Mcuxonornsa maTtemaTmMyeckmnx cnocobHocTel ctyaeHToB, Kpyteukuii B.A., Mocksa, 2012.
MaTtemaTuKa n nntepatypa: MexancumnamHapHble csasu, Jlesnaos A.M., KasaHb, 2019.

vk wN e

Pa3BuTME NIOrMYECKOro MbllneHus cTyaeHTos, Monskosa M. H., HuxkHnin Hosropoga, 2018.
© XaHanbies A., 2026
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Mbiramb6eprynbies fosner

CTyAeHT MexXayHapogHoro yHmBepcuTeTa Hedptum

W rasa umeHu Arwbirenan Kakaesa

CapblieB Axmet

CTyAeHT MexXayHapogHoro yHmBepcuTeTa Hedptum

W rasa umeHun Arwbirenan Kakaesa

TaiipykaHoBa baryn

npenogasatenb MexayHapoaHOro yHmsepcuTteta Hedptum
W rasa umeHu Arwbirenan Kakaesa

TypKMeHucTaH, . Alwxabag,

PA3BUTUE FA3004YUCTUTE/IbHbIA U NEPEPABATbIBAIOLLLEN NPOMBbILLIEHHOCTH

AHHOTauuA

B cTaTbe NpoOBOAMTCA KOMIJIEKCHbIM aHa/iM3 COBPEMEHHOro COCTOSIHMSA, K/loYeBbIX npobnem u
NepcneKkTMB pPas3BUTUA Fa3004YUCTUTENIbHOM M  nepepabaTbiBalolielt MPOMbIW/IEHHOCTM B YCAOBMSAX
rnob6anbHOrO SHEPreTUYECKOro Nepexosa M YKeCcToUueHUA MeXAYHAPOAHbIX KOIOrMYEeCKMX CTaHAapToB. B
cTaTbe MoApPOBHO paccMaTPUBAOTCA 3BOJIIOUMSA U MPAKTUYECKOE BHeApPeHWe nepefoBbiX TEXHO/OTUM
OUYMCTKM MPOMbILLZIEHHbIX BbIOPOCOB, a TakXe NPoLeccoB rnyboKoM nepepaboTku NPMPOAHOro U NOMyTHOro
HedTaHoro rasa (MHI). ABTOpbl AKUEHTUPYIOT BHMMAHWME HA NOCTENEHHOM Mepexofe OoTpacan ot
TPaANUMOHHbIX METOZ0B aMMHOBOW OYMUCTKU M abCcopbuMM K MHHOBALLMOHHBIM MEMBPaHHbIM, KPUOTEHHbIM
N BMOKaTaIMTUYECKMM TEXHOIOTUAM, KOTOPbIe AEMOHCTPUPYIOT 6osee BbICOKY 3HeproadpdeKTMBHOCTb U
aKonornyeckyto 6esonacHocTb. B cTaTbe NOAYEPKMBAETCA KPWUTUMYECKAA BaXHOCTb Y/NaBAMBAHUA W
yTUAnsauumn amokcupga yrnepoga (CCUS), cepoBogopoda M APYrMx TOKCUYHbIX MPUMECEN He TO/MbKO Kak
BbIHY)XAEHHOW Mepbl MO CHUMEHWUIO YrNepoAHOro c/iefa, HO UM Kak MCTOYHWMKA MOJIYYEHUA LLEHHOro
BTOPWMYHOTO CbipbA A1 HeEGTEXMMUYECKON NPOMBILLNEHHOCTU. Kpome TOoro, B CTaTbe OLLEHWBAETCA BAUAHUE
NuaycTpum 4.0, BHegpeHna umMdpoBbIX ABOMHUKOB, CUCTEM NPEAUKTUBHOW aHANIUTUKU U MPOMBILLNEHHOTO
MHTepHeTa Bewen (IloT) Ha onTMMM3aUMIO NPOLECCOB rasonepepaboTKn U MUHMMU3ALMIO aBaPUNHbIX
BblbpocoB. CaenaH BbIBOZA O TOM, 4YTO MacwTabHble WHBECTUUMM W  AajbHellee pa3BUTUE
rasoo4YMCTUTENBHOM OTPacAn ABAAOTCA GyHAAMEHTa/IbHbIM ycnoBuem gns GopMUPOBaAHUA SKOHOMMUKU
3aMKHYTOrO UMK U AOCTUKEHUA rN006aNbHbIX KAMMATUYECKUX Lienel.

Kntouesble cnoBa:
rasooumncTKa, rasonepepaboTKa, akosornyeckan 6esonacHocTb, ryboKas nepepaboTka, abcopbums,
MeMbpaHHble TEXHOIOTUK, YIaBANBAHME Yrieposa, NoNyTHbIA HeTAHOM ras,
ycToumsoe passutue, umudpoBmnsaums.

PasBuTWe ras’oouncTUTeNbHOW M nepepabaTtbiBaloweid NPOMbIWAEHHOCTU ABAAETCA OAHMM U3
Ba)KHEWLWMUX MNPUOPUTETOB COBPEMEHHOM MMPOBON 3KOHOMUKU. Ha ¢oHe cTpemuTenbHOrO pocTa
rnobanbHOro 3HEepronoTpebneHns U YKEeCTOUYEHUA MEKAYHAPOAHbIX 3KONOTMYECKMX Hopm npobiema
CHUMKeHMA BbIGPOCOB BpeAHbIX BelecTB B aTMocdhepy npuobperaeT becnpeueaeHTHYH aKTya/lbHOCTb.
la30Ban oTpacib TPAAULMOHHO BbICTyNaeT ApaliBepom MPOMbILWAEHHOIO POCTa, OAHAKO OHA Ke ABAAETCA
WCTOYHUKOM 3HAuMTE/IbHOM 3KOJI0rMYecKkon Harpysku. CerogHa nepeg npegnpuatTUAMKU 3HEpreTMyeckoro
CEKTopa CTOWUT CNOXKHaa ABOMHAaA 3agadva: obecneunTb MaKCMManbHO TYBOKYI0 OYMUCTKY OTXOAAWMX U
006bIBaeMbIX ra30B OT TOKCMYHbIX NMPUMeECel (TaKMX KaK CepoBOAOpPOA, YIEKUCAbIN ras3, oKcuapl asoTa) u
OAHOBPEMEHHO M3B/IeYb MAKCMMa/IbHYIO SKOHOMMYECKYIO BbIroAy 33 CYET MOAYyYeHUA LEeHHbIX NMOBOYHbIX
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NPoAyKTOB. MHTerpaumMa MHHOBAUMOHHbIX TEXHOIOMMA KOMMNEKCHOM Fa3004YMCTKM CTAHOBMUTCA He MPOCTO
cTporum TpeboBaHMEM PEryNATOPOB, HO U KAtoYEBbIM GAKTOPOM COXPAHEHMA KOHKYPEHTOCNOCOOHOCTM Ha
MWUPOBOM pPbIHKe.

dBonOLUA U CMEeHa Napagurmbl B oTpacam

NcTopnyeckn razooumcTka Ha NpoOMBbILLNEHHBIX NPeanpUATUAX M 06 beKTax HedTerasoBoro KOMMaeKca
paccmaTpuBanacb PYKOBOACTBOM MCKIOUUTENbHO KaK BbIHYXXAEHHAs CTaTbA PacxofoB, Heobxoanmasa ans
cobntoAeHNA MUHMMANbHBIX CaHUTApHbIX HOPM WU M3berkaHuAa wTpadoB. OCHOBHOW ynop Aenanca Ha
paccevMBaHMe BbIOPOCOB Yepe3 BbICOKME AbIMOBble TPybbl WUAN NPUMEHEHWE MPOCTEMLWINX BOAAHbIX
CKpyb66epoB. OgHaKo B nocneaHue AecATUNETUS NPOM30LUNA pPafMKasibHaA CMeHa napaaurmbl. CeroaHs
ra3oouUCTUTENBbHAA M NepepabaTbiBalOLLAA NPOMbIWAEHHOCTb NPEACTABAAET COOO0M BbICOKOTEXHOAOTNYHbIM
KNnactep, B KOTOPOM 3KoJsiorMyeckas 6e30MacHOCTb  HepaspbiBHO CBA3aHA C  3KOHOMWYECKOM
peHTabenbHOCTblO. [lepexos, MMPOBOrO COOOLLECTBA K KOHUEMUMM 3KOHOMWMKM 3aMKHYTOro UMKAa
(LMPRYNAPHOM 3KOHOMMKK) 3aCTaBM NPOU3BOAMUTENEN B3IIAHYTb Ha NPOMbILL/IEHHbIE BbIBPOCHI HE KaK Ha
OTX0Abl, @ KaK Ha LLeHHOEe BTOPMYHOE Cbipbe. YKecTo4YeHMe 3K0I0MMYecKkoro 3aKkoHo4aTeNbCTBa, BBeAeHNe
TPAHCIPaHMYHOIO YrepogHOro PeryiMpoBaHUA, HANOroB HA BblOPOCHI MAapHMKOBbIX FA30B M BHeApeHWUe
KopnopaTuBHbIX cTaHgapToB ESG (Environmental, Social, and Governance) ctumynvMpoBann macwtabHble
KanuTanbHble MUHBECTULMM B MOLEPHU3ALMIO razonepepadbaTbiBatOLLMX MOLLHOCTEN MO BCEMY MUPY.

CoBpemeHHble TEXHOI0rMMU OYUCTKU ra3oB: oT abcopbummn K membpaHam

TexHONOrM4YecKNin apceHan COBPEMEHHOW [a3004YMCTKM 6asmpyeTca Ha CAOKHOM KOMOBMHauuK
OU3NKO-XMMMYECKMX MPOLLECCOB, NO3BONAIOWMX C BbicOYanwen 3PGEeKTUBHOCTbIO YAANATb U3 ra30BbIX
noTokos ceposoaopog, (H2S), anokena yrnepoaa (CO2), mepkanTaHbl, okcuabl azota (NO) 1 anokcua, cepebl
(502). TpaAMuUMOHHBIM W Haubonee pPacNpPOCTPAHEHHbIM B MPOMbIWAEHHOCTMY METOAO0M OCTaeTcs
abcopbLUMOHHAA 0YMCTKA C UCMO/Ib30BAHWEM BOAHbIX PAacTBOPOB asikaHonamuHos (MIA, 3A, MA3A). 3ToT
METO/, [OKa3an CBOK HAAEKHOCTb AECATUNETUAMM SKCMyaTaluMn, O4HAKO OH XapaKTepusyeTcs BbICOKOM
3HEProeMKOCTbi0 Ha CTagMM pPereHepaunmn HacblweHHOro copbeHTa, a Takke cepbesHbiMU npobnemamu,
CBA3AHHbIMM C KOPPO3MEN TEXHONOIMMYECKOro 060pYA0BaHNA U Aerpajauneli pacTBOpOB.

B cBA3M C 3TMMM OrpaHUYEHUAMM OTPaACIb AaKTUBHO pa3pabaTbiBaeT M BHeApPAET a/ibTePHATUBHbIE
noaxoabl. OrpOMHbI CKAYOK Brepes, caenaH B ob6aactm membpaHHoro rasopasgeneHma. CoBpeMeHHble
NosIMMepPHble, KOMMO3UTHbIE W Kepamuyeckme MembpaHbl MNO3BOMAIOT pPasAensATb rasoBble CMecu
WCK/TIOYNTENBHO 33 CYET PA3HULbI B CKOPOCTU NPOHMLLAEMOCTN MONEKYN PA3INYHbIX FA30B CKBO3b HAHOMOPbI
maTepuana. MembpaHHble YCTAaHOBKM OTANYAIOTCA KOMMAKTHOCTbIO, MOAY/IbHOCTbIO, TPEOYIOT 3HAUYUTENIbHO
MeHbLUE 3HEPIMU U MNPAKTUYECKM HE WMCMOJb3YIOT TOKCMYHbIX XMMWYECKMX peareHToB. OHM ocobeHHo
addekTMBHbI Ana yaaneHna CO2 M3 NpUPOAHOro rasa Ha OOOLIOPHLIX MOPCKUX nnatopmax U B
TPYAHOAOCTYMHbIX perMoHax Ao0bbiuu.

Ewe oaHMM KpaliHe nepcneKkTUBHbIM HanpaBAeHWEM SBAAETCA pPasBUTME aACOPOLMOHHbIX
TEXHOJIOTUI, B YaCTHOCTM, KOPOTKOLMKNOBOM 6e3HarpeBHon aacopbuumn (KUA nam PSA). Mcnonb3osaHue
HOBbIX TUMOB CUMHTETUYECKMX LLEOJIMTOB M METANN00PraHMYECKMX KapKacHbIx cTpykTyp (MOF) nossonset
[0CTUYb becnpeueaeHTHOM CeNIEKTUBHOCTU NPU U3BEYEHUMN LENEBbIX KOMMOHEHTOB.

Fnyb6okana nepepaboTka NPUPOAHOro U NONYTHOro HepTAHOro rasa

la3onepepabaTbiBalOLLAN OTPACAb CEFOAHA OPUEHTUPOBAHA HE NPOCTO HA NOArOTOBKY CbIPOro rasa K
TPAHCNOPTMPOBKE NO MarncTpaabHbiM TPYHONPOBOAAM, HO 1 Ha ero ryboKyto nepepaboTKy, HanpaBaeHHYO
Ha MaKCMMaNbHYO MOHETU3AUMIO CbipbA. BaKHellei 3KONOrMYecKoM M SKOHOMWMYECKOW 3agadeit Ha
NPOTSAXEHUN MHOTUX IET OCTaBaNacCb NPobaemMa pPaLMOHaIbHOIO UCNOJIb30BaHUA NONYTHOrO HepTAHOrO rasa
(MHT), KoTopblit paHee B OrpoMHbiX Ob6bemax CHuraaca Ha ¢akesbHbIX YCTaHOBKaX. ITO HaHOCWJIO
KONOCCaNbHbIM ywepb OKpyKatowen cpefe 3a cyeT BbIOBPOCOB CaM M MAPHMKOBLIX FA30B, a TaKxkKe
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npMBoANNO K 6€3B03BPaATHOM NoTepe MUAINapPA0B KYOOMETPOB LIEHHbIX YI1eBOA0POA0B.

CoBpemeHHble rasonepepabatbiBatowme 3asogbl ([M3) BHeAPAOT TEXHONOMMU KOMMNAEKCHOTO
¢pakumoHuposanHma [HI M KuMpHOro npupoaHoro rasa. B pesynbtate npoueccoB rybokol
HM3KOTEMMEPATYPHOW cenapaunmn, abcopbumm n pekTuduKaumm U3 CbipbeBOr0 NOTOKA BbIAENAKOTCA CYXOM
OTH6EH3MHEHHbIV ras, 3TaHoBaA ¢pakumaA, WMpoKasa dpakumsa Nerknx yrnesoaoponos (LLUPNY), cukeHHble
yrnesogopoaHsbie rassl (CYI — nponaH, 6yTaH) 1 cTabuabHbIN ra3oBbln KOHAEHCcAT. 3TaH 1 LLUDY BbicTynatoT
6a30BbIM 1 Hanbonee BOCTPebOBaHHbIM CbipbeM A8 NPeAnpUATUN HeGTEXUMMUUYECKON NPOMbILLAEHHOCTY,
M3 KOTOPOro B AanbHelwem NpousBoasaT NOAMSTUNAEH, NOAUNPONUAEH, CUHTETUYECKUE KayuyyKM U npoyune
noanMmepHble maTepuasnbl, obnagatome BbICOKON A0H6aBAEHHON CTOMMOCTbIO.

MopgBogA MTOMM MNPOBEAEHHOMY aHaAM3y, MOXHO C MOJIHOM YBEPEHHOCTbIO YTBEPXKAATb, YTO
COBPEMEHHAA rasoouymcTuTesIbHas U nepepabaTbiBaloLLad MPOMbIWIEHHOCTb HAXOAMTCA Ha KPUTUYECKM
BaXHOM 3Tane CBOEeN TEeXHO/IOTMYECKoM 3BooUMU. [nobanbHbIN Nepexon OT 3KCTEHCUBHbIX METOoA0B
NpPOCTOM A06bIYM U CXHUrAHMA YINeBOA0POA0B K TEXHO/IOTUAM UX MaKCMMaJibHO rnyboKkoli nepepaboTky u
KOMMNEKCHOM MHOrOCTYMNeHYaTON OYUCTKM SABNSETCA HEe MPOCTO BPEMEHHbLIM TPEHAOM, a KU3HEHHO
HeobxoaMMOWM  cTpaTerver yCTOMYMBOTO  PasBUTMA  BCel  dHepreTudeckonm otpacau. Lnpokoe
NPOMbILWJEHHOE BHEAPEeHNEe MHHOBAUMOHHbIX MOAXOLOB, BK/OYAA BbICOKOIPPEKTUBHbIE MOAMMEpPHbIE
membpaHHble  KOMMJIEKCbl, MepeaoBble  aAcopbUMOHHbIE  CUCTEMbI,  ybOKOe  KpUOreHHoe
dpaKUMOHUPOBAHME M TEXHONOTMU YNaBAMBAHUA U YyTUAM3aUMM yraekucnaoro rasa (CCUS), nossonset
npeanpuatTnam TIK KapAnHaNAbHO CHU3UTb CBOE HEraTUBHOE BO3AEMCTBME Ha OKPYIKaloLLLYIO cpeay.

Mpw 3TOM 3KON0rMYecKan OTBETCTBEHHOCTb BM3HECa ceroaHa HanpPAMYH KOHBEPTUPYETCA B OLLYTUMYHO
3KOHOMMYECKYIO BbIroAy 3a cYeT r1yboKo MoHeTU3auum noboYHbIX NPOAYKTOB — FPaHy/IMPOBAHHOM Cepbl,
LLeHHbIX CXWUXEHHbIX Yr1eBOA4OPOAHbIX Fa30B, OYMLLEHHOIO resis U CUHTETUYECKMX MOTOPHbIX TOMAMB.
PauMoHanbHasa nepepaboTka MOMYTHOrO HedTAHOro M NPUPOAHOro rasa cnocobcTByeT MacluTabHol
AMBepPCUPUKALUMM SKOHOMMKN, Pa3BUTUIO BbICOKOTEXHOIOTMYHOFO KnacTepa HepTexMmum U COo34aHuIo
HOBbIX MHTENNEKTYaNbHbIX Pabounx mecr.
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MODERN INNOVATIONS AND SUSTAINABLE STRATEGIES IN GLOBAL AGRICULTURE

Abstract

Agriculture remains the foundational pillar of human civilization, providing essential resources for a
growing global population. This article examines the contemporary transformation of the agricultural sector
through the lens of technological integration, sustainable land management, and economic diversification.
By analyzing the shift from traditional farming to "smart" agriculture and the implementation of water-saving
technologies, the study highlights how modern science addresses the challenges of climate change and food
security. The research underscores the necessity of balancing high-yield industrial methods with ecological
preservation to ensure the long-term viability of rural economies.

Keywords:
agriculture, precision farming, sustainable development, food security,
irrigation technology, rural economy.

Introduction

The agricultural sector, or Oba Hojalygy, is undergoing a profound evolution driven by the dual
pressures of environmental change and increasing demand. As the global population approaches ten billion,
the traditional methods of cultivation and livestock management are being supplemented—and in some
cases replaced—by data-driven strategies. Modern agriculture is no longer merely a physical labor-intensive
industry; it has become a high-tech field that incorporates satellite imagery, genomic research, and
automated machinery. This article explores the key pillars of modern agricultural development, focusing on
how innovation and sustainability are being woven into the fabric of rural production.

The Pillars of Modern Agricultural Transformation

The Rise of Precision Agriculture and loT

The integration of the Internet of Things (IoT) and satellite technology has given birth to "Precision
Agriculture." This methodology allows farmers to monitor crop health, soil moisture levels, and nutrient
requirements with surgical accuracy. Instead of applying water and fertilizers uniformly across a field, GPS-
guided systems allow for site-specific application, which significantly reduces waste and prevents chemical
runoff into local ecosystems. By utilizing drones for aerial surveillance and sensors for real-time soil analysis,
agricultural producers can maximize yields while minimizing the environmental footprint, transforming the
farm into a managed laboratory of biological efficiency.

Innovations in Water Management and Irrigation

In many regions, water scarcity is the most significant hurdle to agricultural expansion. The transition
from flood irrigation to advanced drip and sprinkler systems represents a major scientific achievement in the
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field. Modern irrigation technology uses automated timers and moisture sensors to deliver the exact amount
of water required by the plant's root system, reducing evaporation and runoff. Furthermore, the
development of salt-tolerant crop varieties and the use of treated wastewater for industrial crops have
allowed for the cultivation of previously marginalized lands. These water-saving strategies are essential for
maintaining food security in arid and semi-arid climates.

Biotechnology and Crop Resilience

Agricultural science has made significant strides in the genetic improvement of crops to withstand the
stresses of a changing climate. Through selective breeding and molecular biotechnology, scientists have
developed varieties that are resistant to drought, pests, and high temperatures. These advancements ensure
that harvests remain stable even during extreme weather events. Beyond survival, bio-fortification—the
process of increasing the nutritional value of crops—addresses "hidden hunger" by boosting the levels of
essential vitamins and minerals in staple foods. This focus on crop resilience is a critical component of
preventing global food crises.

The Socio-Economic Impact of Agribusiness

The modernization of agriculture has a profound effect on the rural economy. By transitioning from
subsistence farming to commercial agribusiness, rural communities can tap into international value chains.
This shift requires the development of infrastructure, such as cold-storage facilities and efficient transport
networks, to prevent post-harvest losses. Moreover, the growth of the agricultural processing industry—
turning raw materials into finished products—creates jobs and adds value to the local economy. Supporting
smallholder farmers with access to credit and digital market platforms ensures that the benefits of
agricultural growth are distributed equitably.

Sustainability and Regenerative Farming Practices

As the industry looks toward the future, there is a growing emphasis on regenerative agriculture, which
seeks to restore the health of the soil rather than just depleting its resources. Practices such as crop rotation,
cover cropping, and reduced tillage help to sequester carbon in the ground and improve biodiversity. By
mimicking natural ecosystems, these methods enhance the long-term fertility of the land and reduce the
reliance on synthetic inputs. This holistic approach recognizes that the health of the human population is
inextricably linked to the health of the soil and the surrounding environment.

Conclusion

The future of agriculture lies at the intersection of tradition and technology. While the core purpose
of the industry remains the same—to provide food and raw materials—the methods used to achieve this are
being radically redefined. Through precision technology, genetic resilience, and sustainable management,
the agricultural sector is preparing to meet the demands of a larger, more affluent population without
compromising the planet's ecological integrity. Ensuring the continued growth of this sector requires a multi-
faceted approach that prioritizes both the welfare of the farmer and the health of the environment, securing
a stable foundation for global prosperity.
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SCIENTIFIC PERSPECTIVES ON THE DEVELOPMENT OF EQUINE STUDIES AND HORSE BREEDING

Abstract

This article explores the scientific foundations of the horse breeding industry, focusing on genetic
preservation, innovative training methodologies, and the socio-economic impact of equine culture. By
analyzing the physiological and behavioral traits of elite breeds, such as the Akhal-Teke, the study highlights
the importance of integrating modern veterinary science with traditional breeding practices. The research
emphasizes sustainable management and the digital transformation of pedigree tracking to ensure the global
competitiveness of the industry.

Keywords:
equine science, selective breeding, horse training, pedigree management,
akhal-teke, veterinary innovation.

Introduction

Horse breeding, or Equinology, has transitioned from a traditional agricultural pursuit into a
sophisticated scientific discipline. Beyond their historical roles in transport and warfare, horses today
represent a pinnacle of biological engineering and cultural heritage. Studying the equine industry from a
scientific perspective involves a multi-disciplinary approach—combining genetics, biomechanics, and
nutrition. This article examines the modern advancements in the field, focusing strictly on the development
of the live animal’s potential, performance, and preservation, particularly within the context of elite sporting
and pedigree lineages.

The Scientific Evolution of Equine Studies

Genetic Diversity and Lineage Preservation

The bedrock of modern horse breeding lies in the meticulous management of genetic pools. Scientists
utilize DNA sequencing and genomic mapping to identify desirable traits such as endurance, speed, and
skeletal resilience. For ancient and purebred lines like the Akhal-Teke, maintaining genetic purity while
avoiding the pitfalls of inbreeding is a delicate balance. Modern "studbooks" have evolved from simple paper
records into complex digital databases that use algorithms to predict the success of specific pairings. This
molecular-level oversight ensures that the physical standard of the breed remains high while protecting the
biological health of future generations.

Biomechanics and Performance Optimization

Understanding the mechanical movement of the horse is essential for both competitive success and
injury prevention. Gait analysis, performed using high-speed cameras and pressure-sensitive sensors, allows
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researchers to study the kinematics of a horse's stride. By applying physics to the equine skeletal structure,
trainers can develop customized exercise regimens that maximize a horse’s natural athleticism. This scientific
approach to training reduces the strain on tendons and ligaments, extending the professional lifespan of the
animal and ensuring that peak performance is achieved through biological efficiency rather than brute force.

Nutritional Science and Metabolic Health

The dietary requirements of a high-performance horse are as complex as those of a human athlete.
Equine nutritionists focus on the precise caloric and mineral balance required to support bone density and
muscle recovery. Research into the equine microbiome has revealed how fiber fermentation in the hindgut
affects a horse’s temperament and energy levels. Modern feeding programs are now tailored to the specific
life stage and activity level of the horse, using scientifically formulated supplements to prevent metabolic
disorders. This shift from "general grazing" to "precision feeding" is a hallmark of the modern industrial
approach to equine care.

Technological Integration in Stable Management

The "Smart Stable" revolution has introduced loT (Internet of Things) devices into the daily
management of horses. Wearable sensors can now monitor a horse’s heart rate, sleep patterns, and
temperature in real-time, alerting breeders to signs of distress or illness before clinical symptoms appear.
Furthermore, advanced reproductive technologies, such as embryo transfer and cryopreservation of semen,
allow for the global distribution of elite genetics without the risks associated with transporting live animals.
These technological strides have made the industry more interconnected and data-driven, allowing for
evidence-based decision-making.

Conclusion

The scientific study of horse breeding is a testament to the enduring bond between humans and
horses, refined by modern technology. By focusing on genetic integrity, biomechanical health, and advanced
nutritional standards, the industry ensures the welfare and progression of the species. As we move further
into the 21st century, the integration of digital tracking and molecular biology will continue to elevate equine
studies, preserving the "heavenly" legacy of horses for future generations while pushing the boundaries of
biological excellence.
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NONMTUYECKUI BPAK U EFO NOCNEACTBUA: EIU3ABETA BYABUN
n34YAPA IV B UCTOPUUN AHI/IUU XV BEKA

AHHOTauuA

CtaTbA noceAWeHa aHanausy nonumtuyeckoro 6paka EnunsaseTtobl Byasunn wm kopona Sayapaa IV B
KOHTEKCTe aHrannckolr wuctopum XV Beka. B paboTe paccmaTpuBaeTcs B/AMSAHME 3TOro coko3a Ha
BHYTPUMOJINTUYECKYIO OOCTaHOBKY B AHMIMK 3noxu BoiHbl Anon n Benoit posbl, B3aMMOOTHOLLEHUS
KOPOJ/IEBCKOM BJ/IaCTU C apuUCTOKpaTuen u bopmMmpoBaHMe HOBbIX LLEHTPOB BAUAHUA npu asope. Ocoboe
BHMMaHWe yaenseTca NocneAcTBMAm 6paka Ana AuHacTUM MopkoB v panbHelwel cyabbbl aHrAUACKOM
MOHaPXUM.

Kniouesble cnosa:
dayapa IV, rpad YopuK, BoHa Anoit n benoin posbl, cpeAHEBEKOBAsA MOHapPXMA,
NOIMTUYECKUIA KOHDIUKT, ANHACTUYeCcKasa bopbba.
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POLITICAL MARRIAGE AND ITS CONSEQUENCES: ELIZABETH WOODVILLE
AND EDWARD IV IN 15TH-CENTURY ENGLISH HISTORY

Abstract

The article analyzes the political marriage of Elizabeth Woodville and King Edward 1V in the context of
15th-century English history. It examines the impact of this union on the domestic political situation in
England during the Wars of the Roses, the relationship between the royal power and the aristocracy, and the
formation of new centers of influence at court. The article focuses on the consequences of the marriage for
the York dynasty and the future of the English monarchy.

Keywords:
Edward IV, the War of the Roses, medieval monarchy, political conflict, dynastic struggle.

Bpak dayapaga IV n EnnsaBeTbl Byasuan He TONIbKO OKasan riyboKkoe BAUAHWE Ha MOJIMTUYECKYHO
cuTyaumio B AHMIMK XV BeKa, HO M CTasl Ba*KHbIM COLMANbHBIM U KyAbTypHbIM GEHOMEHOM, OTPa3UBLLNM
WU3MEHEHUA B NPEACTaBAEHUAX O BNACTU, €€ NerMTUMHOCTU U POJIU XKEHLLMHbI B CpeaHEBEKOBOM 0bLecTBe.

OpgHum 13 Hambosiee 3amMeTHbIX CoLManbHbIX NocaeacTBuin bpaka dayapaa IV v EnnsaseTsl Bygsunn
CTaNo CTpemMuTenbHOe BO3BblleHMe cembWl Byasunn. [1o 3aknoveHMA 3TOro cotosa pos Byaswmnnos He
npUHagAexKan K BbiClIer apucTokpatum AHrnmu: Puuyapg Byasunn, otew, Enusasetbl, 6bin pbiLapem,
nony4ymsLIMM TUTYA rpada Pusepca nunwwb 6narogapsa cnyxbe JlaHkacTepam v nocieayoLen nogaepkke
MopKos. Bpak A04epn ¢ KOPONEM OTKPbLIA Nepes ceMbéii becnpeLeeHTHble BOSMOXHOCTU. bpaTba v cécTpbl
EnvsaseTbl 3aKN04MAN BPaKKM C NPeacTaBUTENAMM 3HATHbLIX CEMEN, YTO YKPEnuao Ux NosuumMm 1 cosgano
HOBYIO 31Ty Npu aBope. Hanpumep, 6pat EnnszaseTsbl, IHTOHU Byasunn, ctan rpadom Pusepcom u 3aHan
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K/loueBble NOCTbl Npu ABope, a eé cecTpa, EkaTepuHa, Bbiwaa 3amyK 3a leHpu Craddopaa, repuora
BeKknHrema, o4HOro U3 cambixX BAUATENIbHbIX MarHatos AHrinm [3, c. 39].

OpHaKo TaKkoe CTpeMUTENIbHOE BO3BbILEHME BbI3BA/JI0 PE3KOE HEA0BO/IbCTBO Cpeam TPaAULNOHHOM
3HaTU. ApUCTOKpaTbI, Takue Kak Puuapa Hesunn, rpad Yopuk, 1 ero colo3HMKKU, BOCMPUHAAN Byasnnnos Kak
BbICKOYEK, Y3YPNNPOBaBLUNX BAACTb U BAMAHUE. ITO HEAOBONLCTBO CTaN0 OAHOM U3 NPUYUH NOAUTUYECKON
HecTabuabHOCTN N KOHGIMKTOB, KOTOPble MPUBENN K BPEMEHHOMY cBepXeHuto dayapaa |V 8 1470 roay.
Takum obpasom, b6pak Kopona 3ayapaa IV u EnnsaseTbl Byasuan He TONbKO WM3MEHMA COLMANbHYHO
Mepapxmto, HO U CNPOBOLMPOBAA CEPbE3HbBIN KPU3UC BHYTPU NpassaLer anuthbl [4, c. 174].

Ennzaserta Bygsunn ctana og4HOM N3 Camblix 3aMeTHbIX GUIYp cpeam aHrANNCKMX Kopones XV BeKa. Eé
pONb BbIXOAMAA 3@ PAMKM TPAAULMOHHbLIX NPEeACTaBNEHUMIA O KOPONIEBCKOWM Cynpyre: OHa aKTUBHO
Yy4aCTBOBANA B NO/IMTUYECKON KM3HM, 3aLUMLLANA MHTEPECHI CBOEM CEMbM U AETEN, a TaKXKe Urpana BarKHYHO
poib B AUMNIOMATUYECKUX NeperoBopax. EnnsaseTa Oblia M3BECTHA CBOEN KPAcoOTOW, YMOM WM CUJIbHBIM
XapaKTepoOM, YTO HALLJIO OTPAXKEHME B XPOHMKAX U INTEPATYPHbIX UCTOUYHMKAX TOro BpemeHu. E€ obpas ctan
CUMBOJIOM YKEHCKOM CU/bl U BAUSHUA, YTO ObI10 HETUMUYHO ANA CPeAHEBEKOBOW AHIMIUMU, TAE KEHLLMHbI
peaKo 3aHMMAM CTO/Ib 3aMETHOE MeCTO B nosnTuke [1, c. 151].

KynbTypHoe 3HaueHWe Bpaka TaKkkKe NposaBUAOCb B TOM, Kak EnnsaseTta Byasman ncnonb3osana cBoé
NONOXeHWe ANA YKPenneHna NerMTMMHOCTM AuHacTun Mopkos. OHa akTMBHO yyacTBOBana B OpraHM3aumm
KOPO/IEBCKUX LLEPEMOHMUI, MOKPOBUTENbCTBOBANA MCKYCCTBAaM WM JIMTepaType, 4YTO cnocobcTBoBano
$OPMMPOBaHMIO NONOXKMUTENbHOTO 06pa3a MopKoB cpean HaceneHus.

Bbpak dayapaa IV u Ennsasetsl Byasunn umen ganeko naywme amHactnyeckue nocneactsma. OgHom
M3 F1aBHbIX 33434 Kopoaa bblao obecneyeHne NpecTosioHacnegus, U B STOM KOHTeKcTe 6pak ¢ EnvsaseTon,
HEeCMOTPSA Ha ero CNOpPHbIN XapaKTep, OKa3aca yCnewHbIM: y Napbl POAUIOCL AECATb AeTel, BKAYaA ABYX
CblHOBeM: dayapaa v Puyappa, KoTopble CTasn HacnegHuKamu npectona. OgHako cyabba 3atmx aetei
CNOXMNACb TparMyHo: nocne cmeptu Sayapaa IV B 1483 rogy ero cbiHOBbA Oblniv  06bABAEHDI
HE3aKOHHOPOXKAEHHbBIMU MO OOBUHEHUIO B HEAENCTBUTENIBHOCTU BpaKa UX poauTenen, a 3aTem ncyesnun B
Tayape, NpeanonoXKUTeNbHO youTble No NpuKasy Puuapga lll, Ho goctoBepHoW MHPOpPMaLMKM NO STOMyY
BOMPOCY A0 CUX Nop HeT [2, c. 168].

Tem He meHee, AMHacTUYeckoe Hacnegume EnuszaseTbl ByaBuan He orpaHMynnochb Tpareauen eé
cbiHoBell. E& poub, EnusaseTa MopKcKas, CTana KaoueBoi GUrypoii B 0BbeAMHEHUM BpaMayioLmx
AMHacTWi: eé 6pak c NeHpuxom Tiogopom, nobeantenem B 6utee Nnpun bocsopTe, NoN0XKUA KOHeL, BoliHe Po3
M ocHoBan amHactmio Trogopos. Takum obpasom, 6pak dayapaa IV u Envzasetbl Byasunn, nsHayvanbHo
BOCNPUHATBIN KaK CKaHAa/IbHbIA U ONPOMETUYUBbIN, B JONTOCPOYHOM NEPCNEKTMBE Chirpa PeLlatoLLyto posb
B8 GopmMMpoOBaHMM NoAnTUYECKoro byaywero AHraum [4, c. 181].

B wnctopuueckoin Hayke b6pak dayapga IV u Enusasetbl BygBuan oueHWBaeTcs HeoZHO3HA4Ho.
HekoTtopble nccnegosatenu, Takme Kak Yapnab3 Pocc n Mankn XuKc, nog4yépKmBatoT gectabunamnsmupytowee
B/IMAHWE 3TOrO COH3a Ha MOJIMTUYECKYIO cUCTEMY AHINMK, YKa3blBaA Ha TO, YTO OH YCUAUA BHYTPEHHUe
KOHOAMKTbI U ocnabun nosuumio Mopkos. [pyrue, Hanpumep, [ssua GonayuH, oTmeuyaloT, uto 6pak
CnocobCcTBOBAN YKPENIEHUIO KOPOMIEBCKOM BAACTU Yepe3 COo3[aHWe HOBOM 3/UTbl, IOALHON KOPOHe, M
CbIrpasn BaXKHY0 posib B GOPMUPOBAHUN ANHACTUYECKOTO Hacneams.

Takum obpasom, 6pak dayapaa IV n EnmsaseTtbl Byasunn ctan BaxHeMWMM cobbiTem, NOBAUABLLNM
Ha NOJINTUYECKYIO, COLIMAJBHYIO U KY/IbTYPHYIO *M3Hb AHIINK XV BeKa. 3TOT CO03 U3MEHU/ PaCCTaHOBKY CUA
BHYTPWU npasAwei anuTbl. Ero nocnencTema nNposaBMAUCL B BO3BbILIEHMM HOBOW 3HATM, YCUAEHUU POU
EHLWMH B NOAUTUKE U GOPMMUPOBAHUM ANHACTUYECKOTO HACAeANA, KOTOPOE B KOHEYHOM CYETE NPUBENO K
06begMHEHNIO AHIIMK NoA, BNacTbio TH40POB.
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THE QUANTITATIVE FOUNDATION OF MARKET THEORY: PEDAGOGICAL STRATEGIES
FOR INTEGRATING MATHEMATICS AND MICROECONOMICS

Abstract

The synergy between mathematical logic and microeconomic theory forms the bedrock of modern
analytical commerce. This article evaluates the pedagogical frameworks necessary for teaching the
integration of mathematics and microeconomics. By analyzing the transition from qualitative descriptions to
guantitative rigor—specifically through the use of calculus in optimization, algebraic structures in equilibrium
analysis, and graphical modeling of consumer behavior—the research provides a comprehensive
instructional roadmap. The study emphasizes that effective teaching must move beyond rote calculation to
foster "economic intuition" supported by mathematical evidence, preparing students to solve complex
resource allocation problems in a data-driven global environment.

Keywords:
mathematics education, microeconomics, pedagogical integration, optimization theory,
market equilibrium, consumer theory, applied mathematics.

Introduction

Microeconomics is fundamentally the study of individual decision-making and resource allocation
under conditions of scarcity. However, without the language of mathematics, these economic principles
remain purely philosophical. The integration represents the transition from abstract observation to precise,
predictive science. In the contemporary academic landscape, teaching these subjects in isolation creates a
cognitive gap that hinders a student's ability to model real-world market dynamics. Effective instruction
requires a methodology that treats mathematics not as a separate hurdle, but as the essential scaffolding
upon which economic reality is built. This article explores the strategic paradigms required to bridge this
divide, ensuring that students develop the quantitative fluency necessary to analyze utility, production, and
market efficiency with mathematical precision.

Strategic Frameworks for Integrated Instruction

Marginal Analysis and the Calculus of Optimization

A primary pillar of teaching microeconomics is the application of differential calculus to the concept of
marginalism. Educators must demonstrate that the "marginal" unit—whether in utility, cost, or revenue—is
mathematically equivalent to the derivative of a function. By teaching students to set the first derivative to
zero to find optimal points, instructors empower them to solve the fundamental problem of the firm: profit
maximization. This pedagogical approach transforms the abstract idea of "doing one's best" into a rigorous
mathematical task. Students learn that equilibrium is not just a point on a graph, but a specific mathematical
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state where the rate of change is neutralized, providing a clear, objective basis for corporate and individual
decision-making.

Algebraic Structures in Market Equilibrium and Elasticity

The teaching of market dynamics relies heavily on the use of systems of linear and non-linear equations
to determine price and quantity equilibrium. Instruction should focus on the algebraic manipulation of supply
and demand functions, allowing students to calculate exactly how a shift in one variable—such as a tax or a
subsidy—reverberates through the system. Furthermore, the concept of elasticity provides a fertile ground
for teaching ratios and percentage changes. By quantifying how responsive consumers are to price
fluctuations, students move beyond the qualitative statement that "prices affect buying" to a precise
numerical understanding of market sensitivity. This algebraic rigor is essential for any student aspiring to
work in policy analysis or commercial strategy.

Modeling Consumer Behavior and Utility Maximization

One of the most challenging areas of instruction is the theory of consumer choice. Effective pedagogy
utilizes Lagrangian multipliers and constrained optimization to show how individuals maximize satisfaction
(utility) within a limited budget. Teaching this requires a careful balance of geometry and algebra; students
must visualize indifference curves and budget lines while simultaneously solving the underlying equations.
This methodology helps students understand the "equimarginal principle"—the idea that a rational
consumer allocates spending so that the last dollar spent on each good yields the same amount of extra
utility. Mastering this mathematical framework allows students to decode the logic of human preference and
market demand.

The Mathematics of Production and Cost Functions

The theory of the firm provides an opportunity to teach the relationship between physical inputs and
financial outputs through production functions, such as the Cobb-Douglas model. Instructors should guide
students through the mathematical derivation of short-run and long-run cost curves, emphasizing the
concepts of economies of scale and diminishing marginal returns. By translating physical production
processes into cost functions, students learn how mathematical efficiency dictates the physical structure of
industries. This teaching strategy highlights the mechanical necessity of mathematics in engineering the most
cost-effective ways to produce goods, bridging the gap between industrial operations and economic theory.

Conclusion

The successful instruction of mathematics within the context of microeconomics is vital for developing
analytically capable economists and business leaders. By prioritizing the use of calculus, algebra, and game
theory as functional tools for market analysis, educators can move students away from passive learning
toward active modeling. The synergy ensures that theoretical concepts are backed by empirical rigor,
allowing for more accurate predictions and effective policy-making. As the global economy becomes
increasingly complex, the ability to synthesize these two disciplines will remain the hallmark of a
sophisticated education, providing students with the intellectual clarity to solve the scarcity challenges of the

future.
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FINANCIAL LITERACY IN 2026

Abstract

In the complex economic environment of 2026, Financial Literacy has evolved from a supplementary
skill into a fundamental requirement for personal autonomy. This article explores the core principles of
money management specifically tailored for young adults entering a world of digital currencies, fractional
investing, and subscription-based economies. By analyzing the mechanics of "Pay Yourself First," the power
of compound interest, and the psychological traps of "Lifestyle Creep," we demonstrate how early financial
discipline functions as a springboard for long-term freedom. We explore how mastering the "Flow of Capital"
allows youth to transition from passive consumers to active wealth builders.

For decades, financial education was absent from school curricula, leaving young people to learn
through costly trial and error. However, the emergence of fintech apps and accessible market data has
enabled a transition toward a generation that is more financially "woke"—viewing money not just as a
medium of exchange, but as a tool for architectural life planning.

Keywords:
financial literacy, budgeting, compound interest, youth finance, investment basics,
debt management, digital banking, financial independence.

The Architecture of the "50/30/20 Rule"

The primary barrier to wealth for many young people is not a lack of income, but a lack of a structural
framework for spending. In 2026, the 50/30/20 Rule remains the most effective "blueprint" for a balanced
financial life.

¢ 50% for Needs: Housing, groceries, and essential utilities.

e 30% for Wants: Entertainment, dining out, and non-essential subscriptions.

¢ 20% for Financial Goals: Savings, debt repayment, and investments.

Physiologically, this framework reduces "Financial Stress." By automating these allocations through
banking apps, the individual removes the need for constant willpower. This creates a symbiotic relationship
between daily enjoyment and future security, ensuring that the "Current Self" does not sabotage the "Future
Self."

The Mathematical Miracle: Compound Interest

The rise of youthful wealth is deeply intertwined with the concept of Compound Interest—what Albert
Einstein famously called the "eighth wonder of the world." For a young adult in 2026, time is the most
valuable asset in their portfolio.

By employing a "Long-Term Horizon," even small monthly contributions to an Index Fund or a
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retirement account grow exponentially. The math is simple: interest earned on your principal also begins to
earn interest.

This level of mathematical precision demonstrates that starting to save at age 20 versus age 30 can
result in hundreds of thousands of dollars in difference by retirement. The "Cost of Delay" is the single
greatest tax on the young; understanding this early shifts the mindset from "spending for today" to
"harvesting for tomorrow."

Social and Psychological Impacts: Avoiding the "Lifestyle Creep"

Beyond the numbers, financial success is a byproduct of Behavioral Psychology. As young
professionals begin to earn higher salaries, they often fall into the trap of Lifestyle Creep—the tendency to
increase spending exactly in proportion to their raises.

The move toward "Value-Based Spending" acts as a Behavioral Catalyst. In 2026, youth are increasingly
prioritizing "Experiences over Possessions." By decoupling self-worth from material status symbols, young
adults can maintain a high savings rate even as their income grows. This fosters a sense of psychological
freedom, allowing the individual to make career choices based on passion and purpose rather than being
"chained" to a high-expense lifestyle.

Technological Drivers: The Digital Wallet and Micro-Investing

The development of Fintech and Robo-Advisors has simplified the task of building an investment
portfolio.

o Fractional Shares: You no longer need thousands of dollars to buy stock; you can buy S5 worth of a
major company [4.1].

o Auto-Roundups: Apps that "round up" your coffee purchase to the nearest dollar and invest the
change into a diversified portfolio [4.5].

"Financial literacy is the ability to read the story of your own life through the language of numbers."

Global Fluidity: Decentralized Finance (DeFi) and Digital Assets

Financial literacy in 2026 also addresses the rise of Digital Assets. Young people must navigate the risks
and rewards of cryptocurrencies and decentralized platforms. While high-yield opportunities exist, literacy
involves understanding "Risk-Adjusted Returns." This maximizes the utility of new tech while ensuring that a
young person’s "Emergency Fund" remains in stable, liquid assets, protecting them from the volatility of the
digital frontier.

Challenges: High Cost of Living and Student Debt

The primary barrier for youth remains the rising cost of housing and the burden of education debt.
However, with the integration of Aggressive Debt-Snowball Methods and the "Side-Hustle Economy," the
ability of young people to accelerate their financial independence has increased significantly over the last
three years.

Conclusion

Financial literacy represents the final frontier of the educational revolution for youth. By moving away
from "financial ignorance" and toward dynamic, data-driven, and disciplined money management, young
people are creating a foundation that can survive any economic climate. The fusion of technological tools
and timeless financial principles is not just a survival skill; it is the path to a sustainable, resilient, and truly
free future.
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THE INTERSECTION OF QUANTITATIVE ANALYSIS AND GLOBAL COMMERCE: PEDAGOGICAL
FRAMEWORKS FOR INTERNATIONAL BUSINESS AND MATHEMATICS

Abstract
In the modern era of globalization, the synthesis of international business and mathematics has

become a prerequisite for professional success in the global marketplace. This article examines the
pedagogical strategies required to integrate these two disciplines into a cohesive educational framework. By
analyzing the role of mathematical modeling in market analysis, the application of statistical tools in risk
assessment, and the necessity of quantitative literacy in strategic decision-making, the research provides a
blueprint for an interdisciplinary curriculum. The study emphasizes that teaching must move beyond
theoretical silos to foster a generation of business leaders capable of utilizing mathematical rigor to navigate
the complexities of international trade, finance, and logistics.

Keywords:

international business, mathematics education, quantitative analysis, global trade,
pedagogical integration, strategic decision-making, data-driven business.

Introduction

The global economic landscape is increasingly defined by data-driven complexity, where the success
of an international venture often hinges on the precision of its underlying mathematical models. From
optimizing cross-border supply chains to managing currency fluctuations in multi-national portfolios, the
integration of represents the frontline of modern commercial expertise. However, traditional educational
systems frequently treat business and mathematics as separate entities, leaving a gap in the student's ability
to apply abstract logic to concrete market scenarios. Effective teaching in this domain requires a paradigm
shift toward "Applied Quantitative Commerce," where mathematical tools are presented not as isolated
formulas, but as the fundamental language of international strategy. This article explores the instructional
methodologies necessary to bridge this divide and prepare students for the analytical demands of the 21st-
century global economy.
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Strategic Frameworks for an Integrated Curriculum

Mathematical Modeling in Global Market Dynamics

A primary pillar of modern instruction in international business is the application of mathematical
modeling to understand market equilibrium and consumer behavior across diverse geographic regions.
Teaching students to construct models that account for variables such as local inflation rates, shipping costs,
and tariff structures allows them to predict the feasibility of market entry with greater accuracy. This
pedagogical approach transforms mathematics from a theoretical hurdle into a diagnostic instrument. By
simulating real-world scenarios—such as the impact of a new trade agreement on regional supply costs—
students learn to use algebraic and calculus-based structures to justify high-stakes business investments in a
competitive global theater.

Statistical Analysis and International Risk Management

Risk is an inherent component of international business, yet it can be mitigated through the rigorous
application of probability and statistics. Instruction must focus on teaching students how to quantify
uncertainty, ranging from political instability to price volatility in the energy sector. By utilizing tools such as
variance analysis and Monte Carlo simulations, students learn to assess the "Value at Risk" in international
portfolios. This statistical literacy is essential for developing robust hedging strategies and ensuring that a
firm can withstand the shocks of the global financial system. The teaching process here emphasizes that data-
driven risk assessment is the cornerstone of sustainable international growth and ethical corporate
governance.

Optimization Algorithms in Logistics and Supply Chain Management

The logistical complexity of moving goods across international borders provides a fertile ground for
teaching linear programming and optimization algorithms. Educators should challenge students to solve
multi-variable problems involving the minimization of transport costs while maximizing delivery efficiency
across multiple time zones and regulatory environments. This "operations research" perspective is vital for
modern international business, where marginal gains in efficiency can lead to significant competitive
advantages. Through these exercises, students see how discrete mathematics directly informs the strategic
infrastructure of global corporations, turning the abstract concept of an "algorithm" into a practical tool for
physical commerce.

Financial Mathematics and Cross-Border Capital Flows

Teaching the mathematical foundations of finance is critical for students navigating the world of
foreign exchange (ForeX) and international investment. Instruction must cover the mechanics of interest rate
parity, the time value of money in different currencies, and the mathematical structures of international
bond and equity markets. By mastering these concepts, students gain the ability to analyze the true cost of
capital and the potential returns of overseas projects. This quantitative proficiency prevents the
"mathematical anxiety" often associated with complex financial instruments, empowering future business
leaders to engage confidently with global banking systems and investment protocols.

Conclusion

The integration of mathematics into international business education is no longer optional; it is a
mechanical necessity for navigating a digitized global economy. By adopting interdisciplinary teaching
strategies that emphasize modeling, risk analysis, and optimization, educators can produce graduates who
are both strategically astute and mathematically rigorous. The success of instruction is measured by the
student's ability to translate complex numerical data into actionable business intelligence. As the world
becomes more interconnected, the synergy between these two disciplines will remain the hallmark of
professional excellence, ensuring that the leaders of tomorrow can solve the challenges of global commerce
with logic, precision, and foresight.
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INTERDISCIPLINARY INTEGRATION: PEDAGOGICAL FRAMEWORKS FOR
TEACHING INFORMATICS AND ECONOMICS

Abstract

The convergence of informatics and economics has created a new paradigm for understanding global
markets, resource allocation, and financial systems. This article examines the instructional strategies required
to teach these two distinct yet deeply interconnected disciplines in an integrated manner. By exploring the
roles of data science in economic modeling, the impact of algorithmic trading, and the necessity of digital
literacy in modern fiscal policy, the research provides a blueprint for an interdisciplinary curriculum. The
study emphasizes that a combined pedagogical approach prepares students to navigate the complexities of
a digital economy, fostering the ability to apply computational logic to social and financial challenges.
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informatics, economics, interdisciplinary education, data science,
computational economics, fintech, pedagogy.

Introduction

In the contemporary global landscape, the boundaries between information technology and economic
theory have become increasingly blurred. From the high-frequency algorithms that drive stock market
fluctuations to the blockchain technologies redefining currency, the modern economy operates on a digital
foundation. Consequently, teaching informatics and economics in isolation is no longer sufficient for
preparing students for the future workforce. An integrated approach—often termed "Computational
Economics" or "Digital Economy Studies"—allows learners to understand how data structures and
information flow dictate market behavior. This article details the pedagogical necessity of this synthesis,
highlighting how the intersection of these fields creates a powerful toolkit for solving complex socio-
economic problems.
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Strategic Frameworks for an Integrated Curriculum

The Role of Data Analytics in Economic Modeling

At the heart of the intersection between informatics and economics lies the science of data analytics.
Traditional economic instruction often relies on static models; however, by integrating informatics, students
can utilize real-time data sets and programming languages like Python or R to build dynamic, predictive
models. This transition allows students to test economic theories—such as supply and demand elasticity or
consumer behavior—against actual market data. Teaching students to write scripts that scrape, clean, and
visualize economic indicators bridges the gap between abstract theory and empirical reality. This hands-on
experience with big data ensures that future economists are also proficient data scientists, capable of
interpreting the vast digital trails left by modern commerce.

Algorithmic Logic and Market Dynamics

A critical component of teaching this interdisciplinary subject is the study of algorithms and their
influence on market equilibrium. In informatics, students learn the logic of loops, conditions, and efficiency;
in economics, they study how actors make rational choices. By combining these, educators can demonstrate
how automated trading systems and recommendation engines drive consumer choice and price volatility.
Students can simulate "Agent-Based Models," where they program individual digital agents to interact in a
virtual marketplace. This pedagogical method provides a unique laboratory for observing how micro-level
informatics decisions lead to macro-level economic outcomes, such as the formation of market bubbles or
the impact of carbon taxes on industrial behavior.

The Fintech Revolution and Digital Financial Literacy

The rise of Financial Technology (Fintech) has made the study of digital infrastructure essential for any
modern economics student. Teaching the "Informatics of Finance" involves exploring the mechanics of
cryptocurrencies, decentralized finance (DeFi), and the cybersecurity protocols that protect global banking
networks. This is not merely a technical study but a fundamental economic one, as it addresses questions of
trust, transaction costs, and the decentralization of institutional power. By understanding the underlying
code of smart contracts and ledger systems, students gain a deeper insight into the future of monetary policy
and fiscal transparency. This ensures that the next generation of financial leaders possesses the digital
fluency required to manage and innovate within a global, paperless economy.

Addressing Socio-Economic Ethics in the Digital Age

The integration of informatics and economics provides a fertile ground for discussing ethics and public
policy. As algorithms take on roles in credit scoring, job recruitment, and insurance risk assessment, the
potential for systemic bias becomes a critical economic concern. Educators must teach students to audit
these systems for fairness and transparency. This involves analyzing the economic impact of the "digital
divide" and how unequal access to information technology can exacerbate wealth inequality. By grounding
technical informatics training in the social context of economics, teachers encourage students to design
systems that are not only efficient and profitable but also equitable and socially responsible.

Project-Based Learning and Interdisciplinary Synthesis

To solidify the connection between these fields, project-based learning (PBL) remains the most
effective instructional tool. Students can be tasked with developing a "Digital Business Plan" that requires
both the creation of a functional technical prototype and a rigorous economic feasibility study. For instance,
a project might involve designing a peer-to-peer energy sharing application using blockchain. This requires
the informatics skill set of network design and programming, alongside the economic analysis of market
incentives and regulatory hurdles. Such projects move students beyond the role of passive learners,
challenging them to act as entrepreneurs and policy analysts who can synthesize technical constraints with
economic opportunities.
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Conclusion

The synergy between informatics and economics represents one of the most vital areas of modern
education. By moving away from siloed instruction, educators can provide a curriculum that reflects the
realities of a digitized world. The successful integration of data science, algorithmic modeling, and financial
technology into a cohesive pedagogical framework empowers students to become architects of the future
economy. As global systems become increasingly complex and data-driven, the ability to think both
computationally and economically will be the hallmark of a truly literate and effective professional. The
ultimate goal of teaching these disciplines together is to ensure that the progress of technology always serves
the broader goals of human prosperity and economic stability.
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QUANTITATIVE FOUNDATIONS OF FISCAL POLICY AND PRICING: PEDAGOGICAL STRATEGIES FOR
INTEGRATING MATHEMATICS WITH FINANCE

Abstract

In the contemporary global economy, the fusion of mathematical logic with financial theory and pricing
mechanisms is a prerequisite for professional competence. This article examines the instructional
methodologies required for teaching the integration of mathematics with finance and price statistics. By
evaluating the application of time-value-of-money formulas, statistical modeling in price indices, and
algebraic optimization in fiscal strategy, the research provides a cohesive pedagogical framework. The study
highlights that effective teaching must move beyond theoretical abstractions to prioritize the development
of quantitative literacy, enabling students to navigate the complexities of national budgeting, inflationary
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trends, and corporate financial management with rigorous precision.
Keywords:
mathematics education, financial mathematics, pricing statistics, fiscal policy, pedagogical integration,
quantitative literacy, applied economics.

Introduction

The stability of any national economy relies on the precise calculation of financial flows and the
accurate monitoring of price dynamics. However, the conceptual gap between pure mathematics and applied
finance often hinders the development of skilled specialists. The integration of represents the transition from
academic theory to functional economic governance. In the modern educational landscape, teaching these
subjects as a unified discipline is a mechanical necessity; a financier without mathematical rigor cannot assess
risk, and a pricing specialist without statistical fluency cannot interpret market volatility. This article explores
the strategic paradigms required to bridge this divide, ensuring that the next generation of economists
possesses the analytical tools to manage capital, determine fair market values, and formulate data-driven
fiscal policies.

Strategic Paradigms in Finance and Pricing Instruction

The Calculus of the Time Value of Money and Investment Analysis

A primary pillar of modern financial instruction is the application of algebraic and exponential functions
to the "Time Value of Money" (TVM). Educators must demonstrate that the future value of capital is not
merely a number but a mathematical function of time and interest rates. By teaching students to derive and
utilize present value formulas for annuities and perpetuities, instructors empower them to perform rigorous
Net Present Value (NPV) analyses for long-term projects. This pedagogical approach transforms the abstract
concept of "interest" into a tangible tool for investment appraisal. Students learn that financial decision-
making is a quantitative balancing act between current costs and future returns, providing a clear basis for
corporate capital budgeting and individual wealth management.

Statistical Methodology in Price Indices and Inflationary Modeling

The teaching of "nyrh" (pricing) is fundamentally a lesson in applied statistics. Instruction should focus
on the mathematical construction of price indices, such as the Consumer Price Index (CPl), which requires
mastering weighted averages and Laspeyres or Paasche formulas. Students must learn how to aggregate vast
datasets of commodity prices into a singular indicator of inflationary pressure. This statistical literacy is
essential for understanding the real purchasing power of a national currency. By modeling historical price
fluctuations, students move beyond the qualitative observation that "prices are rising" to a precise numerical
understanding of the rate of change, which is vital for adjusting social benefits, wages, and national monetary
targets.

Algebraic Structures in Fiscal Strategy and National Budgeting

Teaching the finance aspect of the curriculum involves the use of linear systems to model national
revenue and expenditure. Instructors should guide students through the mathematical derivation of tax
multipliers and the impact of deficit spending on national debt levels. By translating fiscal policy into
mathematical equations, students learn how government spending reverberates through the economy. This
methodology highlights the interconnectedness of variables: how a change in the corporate tax rate
mathematically influences investment incentives and total tax revenue (the Laffer Curve theory). Mastering
these algebraic frameworks allows students to decode the logic of national budgets and provide evidence-
based recommendations for fiscal sustainability.

Quantitative Risk Assessment and Portfolio Optimization

In the field of finance, risk is a variable that must be quantified rather than feared. Effective pedagogy
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utilizes variance and standard deviation to teach students how to measure the volatility of financial assets.
By introducing the basics of Modern Portfolio Theory, instructors show how the mathematical correlation
between different assets can be used to minimize risk for a given level of return. This instruction is critical for
students aspiring to work in banking or insurance, as it provides the mathematical foundation for "hedging"
and diversification. Mastering these quantitative tools ensures that students see risk management as a logical
exercise in probability rather than a speculative gamble.

Conclusion

The successful instruction of mathematics within the realms of finance and pricing is the cornerstone
of professional economic education. By prioritizing the use of calculus for investment analysis, statistics for
price monitoring, and algebra for fiscal modeling, educators can bridge the divide between classroom theory
and the professional world. The synergy ensures that economic leaders are equipped with the intellectual
clarity to solve complex resource management problems. Ultimately, the goal is to produce specialists who
are not only proficient in calculation but also capable of using mathematics as a language to describe, predict,
and improve the financial well-being of society.
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THEORETICAL FRAMEWORKS AND PRACTICAL METHODOLOGIES IN MODERN ECONOMICS EDUCATION

Abstract

The field of economics education is undergoing a critical transition as educators seek to bridge the gap
between abstract mathematical models and the tangible realities of global markets. This article examines
contemporary pedagogical strategies designed to enhance student engagement and literacy in economic
theory. By analyzing the efficacy of case-study analysis, the integration of experimental economics in the
classroom, and the impact of digital simulations on student comprehension, the research provides a
comprehensive overview of modern instructional design. The study emphasizes that effective economics
education must prioritize the development of critical thinking and analytical reasoning to prepare students
for a complex, data-driven financial landscape.
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Introduction

Economics is often described as the study of how society manages its scarce resources, yet for many
students, the discipline can appear as a disconnected series of graphs and equations. Traditional methods of
teaching economics have frequently relied on the "Chalk and Talk" approach, focusing heavily on deductive
reasoning from first principles. However, in an era defined by rapid globalization, digital currencies, and
environmental crises, the demand for a more dynamic and contextualized form of instruction has increased.
Teaching economics in the 21st century requires a shift toward active learning, where students are
encouraged to apply theoretical frameworks to real-world socio-economic problems. This article explores
the innovative methodologies currently redefining the economics classroom and their role in fostering a new
generation of informed global citizens.

Strategic Paradigms in Economics Instruction

The Integration of Experimental Economics

One of the most effective shifts in economics pedagogy is the adoption of experimental methods
within the classroom. Rather than simply reading about market equilibrium, students participate in
controlled simulations where they act as buyers and sellers. These experiments allow students to observe
"invisible hand" mechanics in real-time, experiencing how individual incentives lead to market clearing prices.
By analyzing the data generated from their own interactions, students develop a deeper, more intuitive
understanding of supply and demand, game theory, and behavioral biases. This hands-on approach
transforms the classroom from a passive environment into a living laboratory, where economic laws are
discovered through experience rather than mere memorization.

Case-Study Analysis and Real-World Application

To ground abstract theories in reality, modern educators utilize the case-study method, pioneered in
business and law schools. By examining specific historical or contemporary events—such as the 2008
financial crisis, the rise of e-commerce giants, or the economic impact of global pandemics—students learn
to identify the underlying economic variables at play. Case studies challenge students to move beyond the
ceteris paribus (all else being equal) assumption, forcing them to consider the messy, multi-variable nature
of actual economies. This methodology develops high-level analytical skills, requiring students to synthesize
data, evaluate policy decisions, and predict the outcomes of various economic interventions in a practical
context.

Digital Simulations and Gamified Learning

The rise of educational technology has introduced sophisticated digital simulations that allow students
to manage virtual economies. Platforms that simulate the role of a central bank or a national treasury provide
a safe environment for students to experiment with interest rates, tax policies, and government spending.
These gamified environments offer immediate feedback, showing the direct correlation between policy
changes and indicators like inflation, unemployment, and GDP growth. By navigating these digital models,
students gain a functional understanding of macro-economic stability and the trade-offs inherent in fiscal
and monetary policy, making the complexities of national governance accessible and engaging.

Fostering Critical Thinking and Economic Literacy

A primary goal of modern economics education is to move beyond vocational training and toward the
cultivation of economic literacy. This involves teaching students how to critically evaluate news reports,
political promises, and statistical data. Educators are increasingly focusing on the "economic way of thinking,"
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which emphasizes opportunity costs, marginal analysis, and the unintended consequences of policy. By
applying these concepts to contemporary issues like climate change or wealth inequality, students learn to
see the world through an analytical lens. This literacy is essential for democratic participation, as it empowers
individuals to make informed decisions as consumers, voters, and ethical participants in the global market.

The Role of Quantitative and Data Literacy

As the discipline of economics becomes increasingly data-driven, the curriculum must integrate
guantitative literacy and basic econometrics. Teaching students how to interpret graphs, understand
correlation versus causation, and utilize statistical software is now a mechanical necessity. Modern pedagogy
focuses on "data storytelling," where students learn to extract meaningful narratives from large datasets. By
working with real-world indicators from sources like the World Bank or the IMF, students see the empirical
side of economics. This technical proficiency ensures that graduates are not only theorists but are also
capable of performing the rigorous analysis required in professional research, government, and the private
sector.

Conclusion

Teaching economics is a vital endeavor that bridges the gap between social science and practical policy.
By incorporating experimental games, case-study analysis, and digital simulations, educators can dismantle
the barriers that often make economics feel "dismal" or overly abstract. The success of an economics
program is measured by its ability to produce students who are not only proficient in the language of the
markets but who possess the critical reasoning skills to solve the challenges of the future. As we continue to
refine these pedagogical tools, the focus remains clear: to transform economics into a vibrant, accessible,
and essential discipline for understanding and improving the human condition.
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Abstract
Economics education is currently undergoing a structural transition as educators move away from
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purely deductive, blackboard-based instruction toward more inductive and experiential methodologies. This
article explores the evolving landscape of economics pedagogy, focusing on the integration of active learning
strategies, the use of digital simulations, and the necessity of quantitative literacy in a data-driven global
market. By evaluating the efficacy of case-study analysis and experimental classroom games, the research
establishes a framework for fostering deeper student engagement and critical reasoning. The study
concludes that the future of economics instruction lies in its ability to synthesize abstract mathematical rigor
with the complexities of human behavior and institutional dynamics.
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Introduction

As the foundational science of resource allocation and decision-making, economics occupies a central
role in contemporary academic curricula. However, the traditional "Chalk and Talk" method of instruction
has frequently been criticized for its inability to convey the dynamic and often unpredictable nature of real-
world markets. In an era characterized by rapid technological disruption, climate-related fiscal shifts, and
global financial interconnectedness, the demand for a more contextualized and interactive form of teaching
has never been higher. Modern economics education must equip students not only with the tools of marginal
analysis and equilibrium theory but also with the critical literacy required to evaluate policy and navigate
systemic volatility. This article examines the strategic shifts in instructional design that are transforming the
economics classroom into a laboratory for analytical inquiry.

Methodological Advancements and Strategic Frameworks

The Integration of Experimental and Behavioral Economics

One of the most significant shifts in contemporary pedagogy is the adoption of experimental
economics in the classroom setting. Rather than passively observing supply and demand curves, students
participate in market simulations where they act as rational or irrational agents. These experiments allow
learners to witness the emergence of market equilibrium and the impact of information asymmetry firsthand.
By analyzing their own transaction data, students move beyond rote memorization of laws to a visceral
understanding of how incentives shape behavior. This transition reflects the broader shift in the discipline
toward behavioral economics, highlighting the human factors that often cause real-world markets to deviate
from classical theoretical models.

Case-Study Methodology and Global Contextualization

To bridge the gap between classroom theory and professional practice, educators are increasingly
utilizing the case-study method. By examining historical events—such as the 2008 financial crisis, the rise of
digital platform economies, or the impact of carbon taxes—students learn to apply theoretical frameworks
to "messy" real-world data. Case studies require students to identify variables, evaluate trade-offs, and
predict outcomes in environments where the ceteris paribus (all else being equal) condition rarely holds. This
approach fosters a high level of critical thinking, as it forces students to consider the institutional, political,
and social constraints that influence economic reality.

Digital Simulations and Gamified Macroeconomic Policy

The proliferation of educational technology has introduced sophisticated simulation tools that allow
students to manage virtual national economies. These platforms provide a "sandbox" environment where
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students can manipulate interest rates, tax brackets, and government spending to see the immediate effects
on GDP, inflation, and unemployment. This gamified approach to macroeconomics makes abstract
concepts—such as the Phillips Curve or the Multiplier Effect—tangible and interactive. By managing the
complexities of a simulated fiscal crisis, students gain a functional understanding of the delicate balance
required in monetary and fiscal policy, preparing them for the analytical demands of modern governance and
finance.

Quantitative Literacy and Data-Driven Storytelling

As economics becomes an increasingly empirical field, the modern curriculum must prioritize
guantitative and statistical literacy. Teaching students to scrape, clean, and analyze datasets from
international organizations like the World Bank or the IMF is now a mechanical necessity. Educators are
focusing on "data storytelling," where students are taught to extract meaningful narratives from statistical
trends and communicate them effectively. Understanding the difference between correlation and causation,
and being able to utilize econometrics software to test hypotheses, ensures that graduates are not just
theorists but are also capable of performing the rigorous analysis required in the global private sector and
research institutions.

Fostering Pluralistic Economic Perspectives

Finally, the modern economics classroom is moving toward a more pluralistic approach that includes
diverse schools of thought. While neoclassical models remain the core, educators are increasingly introducing
heterodox perspectives, including ecological economics, feminist economics, and institutional theory. This
pluralism encourages students to view the economy as a subset of a larger social and biological system. By
challenging students to critique the assumptions behind standard models—such as the definition of "growth"
or the measurement of "utility" —teachers foster a more holistic form of literacy. This ensures that the next
generation of economists is capable of designing solutions that address not only fiscal stability but also
environmental sustainability and social equity.

Conclusion

The evolution of economics education is a response to a world that is increasingly complex and data-
saturated. By integrating experimental games, digital simulations, and pluralistic theoretical frameworks,
educators can move the discipline beyond the "dismal science" stereotype toward a vibrant and essential
field of inquiry. The success of an economics program is ultimately measured by its ability to produce students
who can think critically about the world, evaluate the ethics of policy, and solve the practical problems of
resource management. As pedagogical strategies continue to advance, the focus remains on transforming
the student from a passive recipient of formulas into an active, analytical participant in the global economy.
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THE DIGITAL SYNERGY: INTEGRATING INFORMATICS AND PEDAGOGY
FOR SUSTAINABLE ECONOMIC GROWTH

Abstract

In the era of the Fourth Industrial Revolution, the convergence of informatics and pedagogy has
emerged as a critical determinant of national economic success. This article explores the symbiotic
relationship between technological advancement and educational methodology, illustrating how digital
literacy serves as the foundation for modern labor productivity. By analyzing the integration of information
systems into instructional frameworks, the study highlights how pedagogical innovation accelerates the
development of human capital. The findings suggest that a robust informatics infrastructure, paired with
adaptive teaching strategies, creates a self-reinforcing cycle of innovation and macroeconomic stability.
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Introduction

The global economic landscape has shifted from a reliance on physical commodities to a "knowledge
economy" where information is the primary currency. At the center of this transition are two interconnected
disciplines: Informatics, the science of automated information processing, and Pedagogy, the theory and
practice of education. Informatics provides the tools for industrial optimization, while pedagogy ensures that
the workforce is capable of utilizing these tools effectively. Together, they form a foundation for economic
growth that is resilient to the disruptions of the 21st century. This article examines how the modernization
of education through technology acts as a catalyst for sustainable development.

The Trilateral Connection: Technology, Instruction, and Wealth

Informatics as the Catalyst for Industrial Efficiency

Informatics has revolutionized the mechanical aspects of economic production. Through the
implementation of enterprise resource planning (ERP) systems, big data analytics, and cloud computing,
businesses can now optimize supply chains and minimize waste with unprecedented precision. This digital
infrastructure allows for the rapid scaling of small and medium enterprises (SMEs), which are the backbone
of many developing economies. By reducing the cost of information and increasing the speed of market
transactions, informatics creates a highly efficient environment where innovation can translate into tangible
financial gains, thereby driving upward shifts in Gross Domestic Product (GDP).

Pedagogical Transformation in the Digital Age

The mere presence of technology is insufficient for growth; it requires a population that is "digitally
fluent." Modern pedagogy has evolved from passive lecturing to active, technology-enhanced learning
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models. By incorporating informatics into the curriculum, educators are shifting the focus toward
computational thinking, coding, and data literacy. This pedagogical shift ensures that students are not merely
consumers of technology but creators and managers of it. When teaching methods utilize digital tools—such
as adaptive learning software or virtual laboratories—the efficiency of knowledge transfer increases,
shortening the time required to prepare specialists for the high-tech labor market.

Strengthening Human Capital and Labor Productivity

Economists view human capital as the most significant driver of long-term prosperity. The integration
of informatics into pedagogical frameworks significantly boosts this capital by democratizing access to high-
quality education. Online platforms and digital libraries allow for "anytime, anywhere" learning, breaking
down geographic and socioeconomic barriers. This creates a more versatile and skilled labor force, capable
of adapting to the rapid "reskilling" requirements of modern industries. As workers become more proficient
in using information systems, their individual productivity rises, leading to higher wages and a more
competitive national economy.

Data-Driven Economic Planning and Governance

The benefits of informatics and pedagogy also extend to the governance of the economy. Modern
pedagogical systems train a new generation of economists and administrators to use informatics for
evidence-based decision-making. Utilizing econometric software and real-time data monitoring,
policymakers can simulate the effects of fiscal changes, track inflation, and manage public resources more
effectively. The ability to process vast amounts of social and economic data allows for the creation of more
resilient financial policies, reducing the impact of global market volatility and ensuring that growth remains
inclusive and stable.

Innovation Ecosystems and the Future of Work

The synergy between informatics and pedagogy fosters the creation of "innovation hubs" where
academia and industry intersect. When universities prioritize informatics-based pedagogy, they produce
graduates who are ready to lead startups and research initiatives. This entrepreneurial environment is
essential for a diversified economy that does not rely on a single sector. Furthermore, the promotion of
"lifelong learning" through digital pedagogical tools ensures that the workforce remains relevant even as
automation changes the nature of traditional jobs. This adaptability is the ultimate safeguard for economic
growth in an increasingly automated world.

Conclusion

The relationship between informatics, pedagogy, and economic growth is a powerful trilateral bond
that defines the progress of modern societies. Informatics provides the technological capability, pedagogy
provides the intellectual capacity, and economic growth provides the material prosperity necessary for social
advancement. To achieve sustainable development, it is vital to treat these sectors as a unified ecosystem.
Investing in digital infrastructure without updating teaching methods is a missed opportunity, just as
modernizing classrooms without providing digital tools is ineffective. Only through the strategic integration
of all three can a nation secure its place in the global digital future.
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Abstract
In the contemporary era, the structural transformation of global markets is driven by the rapid

evolution of digital tools and the methods used to disseminate knowledge. This article explores the
interdisciplinary relationship between informatics, pedagogical science, and macroeconomic development.
By examining how information technology enhances educational efficiency and how modern teaching
strategies prepare a workforce for a digital economy, the study identifies a synergistic model for sustainable
growth. The findings suggest that the integration of computational thinking into instructional frameworks is
no longer an elective luxury but a fundamental requirement for national competitiveness and industrial
innovation.
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Introduction

The intersection of technology and education has become the primary engine of wealth creation in the
21st century. Informatics, as the science of automated information processing, provides the infrastructure
for modern life, while pedagogy ensures the effective transmission of the skills required to navigate that
infrastructure. Historically, economic growth was tied to physical labor and natural resources; however, the
modern "knowledge economy" prioritizes intellectual assets. Understanding how these three domains—
informatics, pedagogy, and economics—interact is essential for policymakers and educators aiming to foster
a resilient and innovative society.

The Synergy of Technology, Learning, and Prosperity

The Impact of Informatics on Economic Infrastructure

Informatics serves as the backbone of modern industrial productivity. By streamlining data
management and communication, informatics reduces the "friction" inherent in traditional economic
activities. High-speed computing and advanced software allow for real-time market analysis, supply chain
optimization, and the automation of complex manufacturing processes. When a nation invests in its
informatics capabilities, it creates a digital ecosystem where businesses can scale rapidly and innovate. This
technological foundation directly correlates with increased Gross Domestic Product (GDP) by enabling high-
value services and reducing the operational costs of traditional industries.

Modern Pedagogy as a Bridge to Digital Literacy

The presence of advanced technology is only effective if the population possesses the skills to utilize
it. This necessitates a shift in pedagogical strategies from traditional memorization to "active learning"
models that emphasize digital literacy. Modern pedagogy integrates informatics into the classroom not just
as a tool, but as a subject of inquiry. By teaching students computational thinking and problem-solving
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through digital platforms, educators prepare a labor force that is adaptable and capable of operating within
high-tech environments. This educational evolution ensures that the human element of the economy
remains compatible with its technological advancements.

Cultivating Human Capital for the Fourth Industrial Revolution

Economists define "Human Capital" as the collective skills, knowledge, and experience of a population.
The fusion of informatics and pedagogy significantly enhances this capital by making specialized knowledge
more accessible and easier to acquire. E-learning environments, virtual simulations, and adaptive learning
software allow for personalized education that can be scaled across diverse demographics. This
democratization of high-quality instruction leads to a more versatile workforce, capable of filling roles in
emerging sectors such as data science, renewable energy, and biotechnology, which are the primary drivers
of modern economic expansion.

Informatics in Economic Research and Strategic Planning

The role of informatics extends beyond the production line and into the realm of economic
governance. Modern pedagogy trains economists to use sophisticated informatics tools—such as big data
analytics and econometric modeling—to predict market trends and simulate the impact of policy changes.
This data-driven approach to economic planning allows for more stable growth and better risk management.
When educators produce specialists who are equally fluent in economic theory and computational analysis,
the state gains the ability to make evidence-based decisions that safeguard the national economy against
global volatility.

Lifelong Learning and Economic Resilience

In an era where technology becomes obsolete every few years, the economic value of a static
supported by
informatics. Digital platforms enable continuous professional development, allowing workers to "upskill"

education is declining. Therefore, pedagogy must foster a culture of "lifelong learning,’

without exiting the labor market. This flexibility prevents structural unemployment and ensures that the
labor supply can shift dynamically as new technologies emerge. A society that views education as a
continuous, digitally-supported process is far more likely to maintain steady economic growth and adapt to
the disruptions of the digital age.

Conclusion

The advancement of a modern nation is inextricably linked to the strength of its informatics
infrastructure and the effectiveness of its pedagogical systems. Together, these fields create a powerful
feedback loop: informatics provides the tools for progress, pedagogy provides the talent to use them, and
economic growth provides the resources to further develop both. To remain competitive in a globalized
world, it is imperative to treat informatics and pedagogy not as separate disciplines, but as twin pillars
supporting the weight of economic prosperity. Only through their integration can a society achieve a
sustainable and inclusive future.
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INTELLECTUAL FOUNDATIONS OF VALUE: PEDAGOGICAL STRATEGIES FOR
TEACHING PHILOSOPHICAL THOUGHT IN ECONOMICS

Abstract

The intersection of economic theory and philosophical inquiry represents the intellectual bedrock of
social science, yet modern curricula often prioritize technical proficiency over conceptual depth. This article
evaluates the pedagogical frameworks necessary for teaching and instilling philosophical thinking within the
field of economics. By analyzing the role of ethics in market behavior, the epistemological foundations of
economic models, and the teleological questions of societal wealth, the research provides a roadmap for an
interdisciplinary curriculum. The study emphasizes that fostering a philosophical mindset enables students
to move beyond the "how" of resource allocation to the "why," preparing a generation of economists capable
of navigating the moral and systemic complexities of a globalized world.

Keywords:
economic philosophy, pedagogy, ethics in economics, epistemology, value theory,
critical thinking, social justice.

Introduction

Economics is frequently described as the "dismal science," a label that reflects its historical evolution
into a discipline dominated by mathematical rigor and mechanical efficiency. However, at its core, economics
remains a branch of moral philosophy, concerned with the well-being of individuals and the justice of social
orders. The integration of "ykdysadyyetde filosofiki pikirlenme"is not merely an academic exercise; it is a
mechanical necessity for understanding the assumptions that underpin every supply-and-demand curve. To

teach and instill this mindset is to challenge students to critique the definitions of "utility," "rationality," and
"growth." This article explores the instructional strategies required to reintroduce philosophical inquiry into
the economic classroom, ensuring that students develop the critical literacy to evaluate not just the efficiency
of a system, but its ultimate purpose and ethical legitimacy.

Strategic Frameworks for Philosophical Inquiry in Economics

The Epistemological Basis of Economic Modeling

A primary pillar of teaching philosophical thought in economics is the exploration of epistemology—
the study of knowledge and how we acquire it. Students must be taught to question the "scientific" status of

economic models. Are these models objective truths or subjective constructions based on specific ideological
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assumptions? By examining the limitations of Homo Economicus (the perfectly rational agent), instructors
encourage students to recognize the gap between mathematical abstractions and human reality. This
pedagogical approach transforms the classroom into a space for critical skepticism, where students learn that
the validity of an economic conclusion is inherently tied to the philosophical soundness of its initial premises.

Ethics, Justice, and the Distribution of Wealth

Instruction in economic philosophy must place the question of distributive justice at the center of the
curriculum. Beyond calculating the Gini coefficient or measuring GDP, students should engage with the works
of philosophers like John Rawls and Amartya Sen to discuss what constitutes a "fair" distribution of resources.
Teaching this requires moving beyond neutral data to discuss the moral implications of inequality and the
"Capability Approach." By debating the trade-offs between individual liberty and collective welfare, students
internalize the idea that every economic policy is an implicit moral statement. This ensures that future
economists view their work not just as a technical craft, but as a contribution to the social contract.

Value Theory and the Definition of Human Well-being

A significant portion of the curriculum should be dedicated to "Value Theory," challenging the modern
conflation of value with price. Educators should guide students through the historical evolution of value—
from the labor theory of value to subjective marginal utility—and into contemporary discussions on
environmental and social capital. By instilling the idea that "well-being" encompasses more than
consumption, instructors help students appreciate the economic value of non-market activities, such as
domestic labor and ecological preservation. This philosophical broadening prevents the "tunnel vision" of
traditional market analysis, allowing students to design systems that prioritize human flourishing over mere
fiscal accumulation.

The Teleology of Growth and Environmental Ethics

Modern economics is often driven by an unquestioned teleology: the goal of perpetual growth.
Teaching philosophical thought requires a critical examination of this objective in the context of finite
environmental resources. Students should be introduced to "Ecological Economics" through a philosophical
lens, discussing the ethical duties the current generation owes to the future. This instructional modality shifts
the focus from short-term optimization to long-term sustainability. By debating the ethics of "Degrowth"
versus "Green Growth," students learn to apply teleological reasoning—asking what the "final end" of an
economy should be—ensuring they are equipped to address the existential challenge of climate change with
more than just carbon taxes.

Conclusion

The successful integration of philosophical thought into economic education is vital for the
development of a resilient and ethical society. By prioritizing epistemology, ethics, and value theory,
educators can move students beyond the role of "human calculators" toward becoming "social architects."
The synergy ensures that economic leaders have the intellectual depth to handle the systemic crises of the
21st century with wisdom and compassion. Ultimately, to teach economics is to teach a way of living
together; by instilling philosophical rigor, we ensure that this way of life is grounded in justice, sustainability,
and a deep respect for the human condition.
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Mouoesa Myppapuca
XyOKaHACKMIA rocyAapCTBEHHbIV YHUBEPCUTET MMEHU akageMuKka boboarkoHa Madyposa
r. XyaskaHga, Pecnyb6amnka TaaKMKMCTaH

KNACCUPUKALINA GPA3EO/IOMMYECKUX EQUHUL, B COBPEMEHHOM AHITMMCKOM A3bIKE

AHHOTauuA

B paHHOM cTaTbe paccmMaTpMBalOTCA OCHOBHbIE MoAxoAbl K KnaccuduKaumm paseosiormyeckux
eauHUL, B A3bIKO3HAHWW. AHaNU3UPYIOTCS ceMaHTU4YeckuMi nogxon B.B. BuHorpagoBa, TemaTtuuyeckas
Knaccuduraums, a Takke GYHKLMOHANbHbIE U KOHTEKCTYaIbHble NOAX0AbI, NpeanoKeHHble H. H. AmocoBoii
n apyrmumm uccnegosatenamu. Ocoboe BHUMaHME yAeNAeTcas MHOrorpaHHoctM ¢paseosiorMsmoB W
OTCYTCTBUIO €AMHON YHUBEPCANIbHOM CUCTEMbl WX KnaccuduKkauuum. [MoKasaHo, YTO COBPEMEHHbIe
MUccnesoBaHMA AOMOJIHAT TPaAULMOHHbIE NOAXOAbl KOTHUTUBHBLIM B3MIAAOM Ha (Pas3eosiormio  Kak
OTPaXKeHNE MeHTa/IbHbIX CTPYKTYP HOCUTENen a3blKa.

Kniouesble cnosa:
¢dpazeonorus, dppaseonormyeckme eamHuLbl, Knaccudumkauyma, B.B. BuHorpagos, H.H. Amocosa,
CEMaHTMKA, YCTOMUMBbIE BblPaXKEHMA, KOTHUTUBHAA TMHIBUCTUKA.
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Khujand State University named after academician Bobojon Gafurov
Khujand, Tajikistan

CLASSIFICATION OF PHRASEOLOGICAL UNITS IN MODERN ENGLISH LANGUAGE

Abstract
This article examines the main approaches to the classification of phraseological units in linguistics. It
analyzes V. V. Vinogradov’s semantic approach, thematic classification, as well as functional and contextual
approaches proposed by N. N. Amosova and other researchers. Special attention is paid to the
multidimensional nature of phraseological units and the absence of a single universal classification system.
It is shown that modern studies complement traditional approaches with a cognitive perspective, viewing
phraseology as a reflection of speakers’ mental structures.
Keywords
phraseology, phraseological units, classification, V.V. Vinogradov, N.N. Amosova,
semantics, set expressions, cognitive linguistics.

BeepeHue

®paseonorma Kak pasgen A3blKO3HAHMA M3y4YaeT YCTOMYMBbLIE COYETAHMA CAOB C LLEJIOCTHbIM
3HayeHuem. OJHOM U3 KAOYEBbLIX nNpobnem sBnseTcA WX KnaccuduKaumsa, KoTopasa no3sBosAeT
cMCTEMaTU3NpoBaTb (pPaseosiorMyeckne eamHULbl M BblABUTb WX CTPYKTYPHble, CEeMaHTUYecKue W
dYHKUMOHaNbHble 0cobeHHOCTH.

HecmoTpa Ha 60nbllOe  KOAMYECTBO WUCCAEAOBaHWM, BOMPOC KaaccuduMKaumm  ocTaérca
[OMCKYCCMOHHbBIM, TaK KaK pa3Hble YY4€Hble UCNO/Ib3YHOT Pa3/INYHbIE KPUTEPUU: CEMAHTUYECKME, CTPYKTYPHbIE,
dYHKUMOHaNbHbIE U CTUAUCTUYECKUE.

Hanbonee wu3BecTHoM naBnAsetrca Knaccudpukauma B.B. BuHorpagosa, OCHOBaHHasa Ha CTeneHu
CEMaHTUYECKOM CAUTHOCTU KoMMoHeHToB. OH BblaenseT Tpu Tvna ¢ppaseonornsmos: ¢ppaseonornyeckue
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cpauieHus, dpaseosiornyeckme n Gpaseonornyeckme CoYeTaHms.

H.H. AMocoBa paccmaTpuBaeT ¢ppa3eoorM3mMbl C TOUKU 3PEHUA KOHTEKCTHOM CBA3AHHOCTM, Bblaenas
pasHble CTENEHN YCTOMUYMBOCTU BbIPANKEHUIA.

®paseonorMa Kak pasgen A3bIKO3HaHMA WM3y4YaeT YyCToMuMBblE cCOYeTaHMA cnoB, obnagarome
LEeNOCTHbIM 3HayeHnem. OfHOM M3 BaKHeMWwux npobaem paHHOW obnactn ABNAETCA KaaccuduKaums
¢dpazeonormyeckmx egnHul, (PE), NOCKONbKY MMEHHO OHA NO3BOJIAET CUCTEMATM3NPOBATL UX MHOTOObpasue,
BbIABUTb OCOBEHHOCTU CTPYKTYPbl, CEMAaHTUKM U PYHKLLMOHMPOBAHMA B peuun.

Bonpoc o knaccudpukaumm ¢paseosorMsmoB 40 CUX NMOP OCTAETCA AUCKYCCUOHHBIM. PasHble yyeHble
npeanaratoT cobcTBeHHblE NOAXOAbl, ONMPAACH HA Pa3/INYHbIE KPUTEPUU: CEMAHTUUECKME, CTPYKTYPHbIE,
dYHKLMOHaNnbHble 1 cTuancTnyeckune. Hanbonee nssectHom AsnseTca Knaccmdukaums, npeanoxKeHHas B.B.
BWHOrpafoBbiM, OCHOBAHHAA Ha CTENEHW CEMAHTUYECKOW CIMTHOCTU KOMMNOHEHTOB.

CornacHo B.B. BuHorpagosy, ppaseosormyeckme egmHuLbl 4eNATCA Ha TPU OCHOBHbIE TPyNMbl:

1. dpaseonoruueckue cpauweHua (MAUMOMbI) — 3TO YCTOMUYMBBIE COYETAHMA, 3HAYEHUE KOTOPbIX
MONHOCTbIO HE BbIBOAUTCA M3 3HAYEHMW BXOAAWMX B HUX cnoB. OHM XapaKTepusyrtoTcAa MNoAHOM
CEMaHTUYECKOo HegennmocTbto. Hanpumenp:

e to kick the bucket — «ymepeTb»

e red tape — «6topoKpaTUA»

Kak oTmeyan B.B. BuHOrpafoB, «3HAYeHWE TaKMX BbIPAXKEHUN ABAAETCA  NOJHOCTbIO
nepeocmbiciieHHbIMY (BuHorpaaos, 1947).

2. ®paseonormyeckne epUHCTBa — 3TO YCTOMYMBBIE COYETAHWUS, 3HAYEHME KOTOPbIX 4YaCTUYHO
MOTUBUPOBAHO 3HAYEeHUAMM WX KOMMOHeHToB. OHM 06snagatoT 0b6pasHOCTbIO U MeTadopPUUYHOCTLIO.
Hanpumep:

e to lose one’s head — «noTepaTb camoobnagaHme»

e to burn bridges — «cxurate MmocTbI»

Takue BblparkeHUs nerye NoHATbL 61arogaps nx obpasHol ocHoBe.

3. ®paseonormyeckne coyetaHus — 3TO YCTOMUMBbIE C/IOBOCOYMETAHMA, B KOTOPbIX OAHO M3 CNOB
ynoTpebnserca B CBA3aHHOM 3HAaYeHUK, a gpyroe — B ceobogHoM. Hanpumep:

e to make a decision - «NpuUHATbL pelieHne»

e strong tea - «Kpenkuit yam»

B oTAnume oT cpaLleHUn U eANHCTB, TaKME BbIPAXKEHMA MEHEE NAMOMATUYHDbI.

Momumo Knaccudumkaumm B.B. BuHOrpafoBa, cywecTtByeT W TemaTuyeckaa KaaccuduKaums
bpa3eonorMyeckmx eguHuL, LWUPOKO NPUMEHAeMas B aHIIMUCKOM A3blke. OHa OCHOBbIBAETCA Ha
CEMAHTUYECKOM NpuHUMNe 1 pacnpeaenaeT ®E no 3HauyeHUto u GyHKUUMN.

BblaenstoTtca cneaytowme rpynnol:

e ImeHHble dpaseoniornamsl (better half - «cynpyra»)

e [naronbHble (to hit the nail on the head - «nonacTb B TOUKy»)

e ATpnbytumeHble (blue blood - «6naropoaHOro NPOUCXOKAEHUA»)

e HapeuHble (with flying colors - «c 6onbwinm ycnexomy»)

e MoganbHble (it’s not my cup of tea - «3T0 He MOE»)

o MexxgomeTHble (And how! - «Ewwé Kak!»)

OTaenbHo BblaenatoTca:

e CpaBHUTeNbHbIe 060poThI (similes): as busy as a bee

e MapHble coyeTaHus (binomials): black and white

e AMoMmbI, onucbiBatoLLMe YyBCTBA U COCTOAHUA: to be on cloud nine

C ¢JYHKUMOHANbHOM TOYKM 3peHuna ¢pPaseosorMsmbl  MOFYT BbINOJHATE  Pas3/iNyHbIE  POAMU:
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HOMWHATMBHYIO, 3KCMPECCUBHYIO, OLEHOYHYIO W  KOMMYHUKATMBHYIO. ITO MNOAYEPKMBAET WX
YHUBEPCANbHOCTb M 3HAYMMOCTb B A3bIKE.

H. H. AMocoBa npeznarana paccmatpusaTtb Gppaseonormyeckme e ANHULbI C NO3ULMN KOHTEKCTYAIbHOW
CBA3AHHOCTM, BblAenaa ¢ppa3eonormyeckme eanHNULbl U YCTOMUMBBIE COMETAHUA B 3aBUCMMOCTU OT CTENEHMU
MX 3aBMCMMOCTM OT KOHTeKcTa (AmocoBa, 1963).

CoBpeMeHHble UCCNefoBaHMA B PAMKax KOTHUTUMBHOM JIMHIBUCTMKM TaKXe BHOCAT BKAag B
Knaccuduraumto dpaseonornamos. OHM PAacCMATPMBAOT UAMOMbI KaK OTpaXKeHWe MeHTaNbHbIX Mogenen n
KOHLLENTOB, CYLLECTBYHOLLMX B CO3HAHMM HOCUTENEN A3bIKA.

Takum obpasom, KnaccupuKkauma ¢paseosornyeckmx eauHuL, NpeacTaBaseT Ccobor CAOXKHY U
MHOTOrpaHHyto npobnemy. PasnuyHble noaxoabl AOMOAHANT APYr Apyra M NO3BOAAOT riybxe MOHATb
npupoay ¢paseonormm. CnuctemaTmsaLma yCTOMUYMBBIX BblpaxeHuit cnocobcteyetr 6onee adpdpeKTMBHOMY
N3y4YeHWUIO A3blKa, Pa3BUTHIO peyn U GOPMUPOBAHMIO KOMMYHUKATUBHON KOMMNETEHLUMN.

Takum o06pasom, Knaccudukauma ¢paseosiorM3aMoB MrpaeT BaKHYIO POJib B UX U3YYEHMU, TaK KaK
NO3BO/IAET CUCTEMATM3NPOBATb A3bIKOBOM MaTepuan M BblABUTb 3aKOHOMEPHOCTU ero GyHKLMOHMPOBAHUA.
AHannM3 HayyHbIX NOAXOLO0B MOKA3as, YTO He CylecTByeT eAMHOW YHMBEPCaNbHOM  KaaccuduKaumm
¢dpaseonormyeckmx eamHuy,. Hambonee pacnpocTpaHEHHOM OCTAETCA CcemaHTU4ecKas Knaccudukauma B.B.
BuHOrpasoBa, OAHAKO OHa AOMONHAETCA TeMaTUYeCKMMM, OYHKLMOHANbHBIMU W KOHTEKCTya/lbHbIMU
noaxoaamum (H.H. Amocosa 1 ap.). CoBpemMeHHble UCCNeA0BaHUA TaKXKe PacluMpAoT TPAAMLMOHHbIE B3rnaapl,
paccmaTpurBan $Gpa3eonorn3mol B pamMmKax KOrHUTUBHOM SIMHIBUCTMKM KaK OTPaYKEHNE MEHTaIbHbIX CTPYKTYP.

BoiBoabl. PpaseosiorMyeckne eauHULbl ABAAIOTCA Ba*KHbIM KOMMOHEHTOM A3bIKOBOM CUCTEMDI,
obecneymBaloLLMM Bblpa3MTENbHOCTb, 0OPA3HOCTb M TOYHOCTb peun. X M3yyeHMe UMeeT He TOJNIbKO
TEOPETMYECKOE, HO M MPaKTUYECKOe 3HaYyeHWe, MNOCKO/IbKY CNocobCTBYET PasBUTUIO PEYEBOMN KyNbTypbl U
KOMMYHUKaTUBHOW KOMMETEHLUMN.

MNpobnema kKnaccudumkaumm GpaseosorMaMoB OCTAETCA aKTyasIbHOM, TaK Kak pasBUTUE JIMHIBUCTUKM
NPUBOAMT K MOABAEHUIO HOBbIX MOAXOLOB W KpUTEpWEB aHanus3a. B nepcnektMBe panbHenwme
nccnenoBaHUA MOryT BbiTb CBA3AHbI C MHTErpaLmein TPaAUUMOHHBIX M KOTHUTUBHBIX METOA0B, YTO NO3BOUT
rny6:xe NoHATb MexaHM3Mbl GOpPMUPOBAHNA N GYHKLMOHMPOBAHMA GPA3E0I0rMyeckux eamHuL, B A3bIKe.

CNUCOK UCNOb30BaHHOW UTEpPaTypbl:
BuHorpazos B.B. OcHOBHble TUNbl ppaseonornyecknx eguHul,. — M., 1947.
AmocoBa H.H. OcHoBbl aHrnickom ¢ppaseonormm. — M., 1963.
KyHuH A.B. Kypc ¢paseonormm coBpemMeHHOro aHrIMMCKOro Asbika. — M., 1986.
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ON THE DIFFERENCE BETWEEN «FOLK TALE» AND «TALE»

Abstract
The article analyzes the genre differences between fairy tales and legends, two key forms of narrative
in folklore and literature. The author examines their origins, structure, functional purpose, and artistic
features, highlighting the fundamental differences that are influenced by the cultural and historical context.
Keywords:
folklore, fairy tale, legend, narrative, genre.

B $0NbKNOPUCTUKE MOHATUA «CKa3Ka» M «CKasaHME» YacTo BOCMPUHUMAIOTCA KaK 6aAM3KMe KaHpbl
YCTHOrO HApPOAHOr0 TBOPYECTBA, OAHAKO MeXKAY HUMM CYLLeCTBYIOT NPUHLUMNNANBHBIE PA3NMYKS,
06ycnoBAEHHbIE UX NPOUCXOKAEHMEM, CTPYKTYPOM, GYHKUMOHANAbHbIM Ha3HAYEHNEM U XYA0KECTBEHHbIMU
0COBEHHOCTAMW. ITM Pa3NMUMA NPOABAAIOTCA Ha YPOBHE XaHPOBOW NPUPOAbl, CTUAUCTUKM, CBA3U C
PEeanbHOCTbIO U KYyNbTYPHO-UCTOPMUYECKOTO KOHTEKCTA, YTO MO3BO/IAET YETKO pa3nmyaTb AaHHble Gopmbl
HappaTuBa. Llenbto AaHHOM CTaTbU ABAAETCSA YETKOE pasrpaHMYeHMEe U MOHUMAHME STUX NOHATUIA Ha OCHOBE
CTPYKTYPHO-TUMNONOIMMYECcKoro, GyHKLMOHANAbHOIO U UCTOPUKO-TEHETUYECKOTO aHanu13a.

HauyHem ¢ TOro, 4To CKasKka npeacrtasnsetr coboit oanH U3 Hambosee PacnpPOCTPAHEHHBIX KaHPOB
$ONbKNOPA, XaPaKTEPUBYIOWMINCS  BbIMbIWAEHHbIM  CIHOXKETOM, (aHTACTUYECKMMM  SNeMEeHTaMU U
YHUBEpPCA/NbHbIMU apXanyHbiMu obpasamu. EE KopHU yxoaaT B mudOsIOrMyeckoe nNpolusioe, rae oHa
BbINO/IHAMA 0OBACHUTE/IbHYIO M BOCMMTATE/IbHYIO QYHKLMM, MOMOras NH0AAM OCMbIC/IMBATbL OKPYKAtOLWLMA
MUp Yepes BosiwebHbIN ctoxeT. KnaccuuecKkas ckaska CTPOUTCA Ha NPOTMBOCTOAHUK aobpa v 3N1a, rae repo
NPOX0AMUT Yepes CEPUI0 UCMbITAHMI, YAcTO C y4aCTUEM Yy AECHbIX MOMOLLHUKOB MM Marnyeckux aptedaKkTos.
A3bIK CKa3KM OT/IMYAEeTCA KaHOHMYHOCTbIO: B HEM NpeobnagatoT ycTolumeble GOPMYAbl («XHCUAU-ObiAU»,
«CKOPO CKA3KA CKasbieaemcs, 0a He CKopo 0eso 0eanaemcs»), NOBTOPEHUS, NOCTOAHHbIE INUTETbI («KPACHA
desuya», «00b6pbiii Mosodey») n 0606LLEHHbIE 06pa3bl repoes, NMWEHHbIX MHANBUAYaNbHbIX YepT. CloxKeT
CKa3KM, KaK NpaBuIO, HE OTHOCUTCA K KOHKPETHOMY MCTOPUYECKOMY Nepuoay, He OCHOBaH Ha peasbHbIX
cobbITUAX. PUHAN CKa3KM NOYTM BCerga cHacTAMBbIM, YTO NOAYEPKUBAET €€ AUAAKTUUYECKYIO HanpaB/ieHHOCTb
- YTBEpXAEeHME HPABCTBEHHbIX MaeanoB 1 nobeabl Aobpa Hag 310Mm [2, c. 67].

B oTAMuMe OT CKaskK, CKasaHMe (MM CKas) — 3TO »KaHp, BO3HUKLUMI Ha cTbike ¢GONbKAopa U
NINTepaTypbl, KOTOPbIM coyeTaeT B cebe YepTbl YCTHOrO HAPOAHOIo TBOPYECTBA M ABTOPCKOro NOBECTBOBAHUSA.
Ecnn ckaska — 3TO NPOAYKT KONNEKTUBHOIO TBOPYECTBA, TO CKa3aHWE Yallle BCEro CBA3aHO C KOHKPETHbIM
aBTOPOM, KOTOPbIA CTUAM3YET TEKCT Mog YCTHYI peyb, MMUTUPYA MaHepy HapoOAHOro paccKasuuka. B
poccuiickoi nutepatype XIX—XX BEKOB CKa3 CTasl CaMOCTOATE/IbHbIM XaHPOM baaroaapa TakMmM nucaTensm,
Kak [asen baxkos, bopuc LWeprmH u CrenaH [ncaxoB, KOTOpble 3anucbiBain W XyO0XKECTBEHHO
obpabatbiBann nereHabl, npegaHua U ObITOBble UCTOPUUN, YC/bIWaHHbIE OT MECTHbIX *KuTenein. CKkasaHue
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(ocobeHHO NpeaaHue) oTanyaeTca bonbluen cBob60A0 KOMMNO3ULMM U BapUaTUBHOCTLIO. Ero CloXKeT YacTto
dparmeHTapeH, NpMBA3aH K KOHKPETHOMY CObbITUIO MaK nnuy. CTUIMCTUKA CKa3aHMA MOMKET BbiTb NLLEHO
TPAAMUMOHHBIX CKa304YHbIX dopmyn. MepcoHax CKasaHMA — 3TO, KaK NpPaBWIO, KOHKPETHasa JIMYHOCTb
(npenok, pa3boMHUK, CBATOW, MECTHbIM MOMeLLMK), yelh obpa3 y:Ke o0bnagaeT B CO3HAHUM CayllaTeneu
onpeaenéHHbiMmm YepTamu [1, c. 511].

BaKHO OTMETUTb, YTO B Hay4yHOM TPAAMLIMM TEPMUH KCKA3aHME» MHOTAA MCMONb3YETCA Kak pogoBOM
ONA TPYNMbl XaHPOB, BK/OYalOWeN npeganHns, nereHabl 1 Mudsbl. B y3Kom cmbicie nog CKasaHMem 4acto
NMOHUMAIOT 3MMYECKOE NPOU3BEAEHME HA UCTOPUYECKYIO TEMY, CTUIN30BaHHOE nog ¢onbKaop (Hanpumep,
«CkasaHne o Mamaesom nobowuiue»). CywecTsyoT U NOrPaHUYHbIE, CUHKPETUYHbIE GOPMbI: Hanpumep,
NereHAapHan CKasKa, rae BbIMbIWIEHHbIA CIOXKET MPUKPENAAeTcA K KOHKPETHOMY CBATOMY MECTY, WM
MUCTOpUYECKan CKa3Ka, UCNo/b3yloLan MMA peasibHoN ncTopuyeckoi anyHoctu (MeaH FposHbin, MéTp 1) [5, c.
1064].

OCHOBHOE OT/IMYME CKa3aHMA OT CKA3KWM 3aK/AOYAeTCcA B ero peasnMcTMyHoi ocHoBe. Ecam cKaska
onepupyeT BbIMbILAEHHBIMWU COOLITUAMM U GAHTACTUHECKMMM NEPCOHAXKAMM, TO CKa3aHMe, KaK Npasuno,
OCHOBbIBAETCA Ha peanbHbIX UCTOPUYECKUX UK BbITOBbLIX PpaKTax, NereHaax U MecTHbIX NpeaaHnax, KoTopble
aBTOp afanTUpPYyeT A4 AMTepaTypPHOro Npon3BeLeHUS.

®PyHKUMOHaIbHOE Ha3HAYeHWe 3TUX KaHPOB TaKKe pas3nyHo. CKasKa BbINOAHAET BOCNUTATE/IbHYIO,
pa3BaeKaTeNbHYI0 U 06bACHUTENbHYIO GYHKUMK, GOPMUPYA MOPasbHbIE LLEHHOCTU N 0O6BACHAN YCTPOMCTBO
mupa 4vepes metadopbl. CKasaHMe HeceT COUMa/bHYO M 3THOrpadUUecKyto Harpysky: OHO 3HaAKOMMUT
yuTaTens Cc TPaAaUUMAMM, ObITOM WM A3bIKOM KOHKPETHOIO PervoHa, oTpaxkaeT npobnembl Tpyaa,
B33aMMOOTHOLLEHWI YEIOBEKA C NPUPOLONM M UCTOPUYECKUE peannn. Hanpumep, ckasbl baxkosa nogHMmatoT
TeMbl 6epeXXHOro OTHOLIEHUSA K NPUPOAHbIM 6OraTcTBam, MacTepCTBa M HPABCTBEHHOIO BbIOOPa, YTO AenaeT
WX aKTya/IbHbIMM M NO ceit aeHsb [3, c. 73].

TakmMm 0b6pa3om, CKasKa 1 CKazaHMe — [Ba CAMOCTOATE/IbHbIX }KaHpPa, KaXabli U3 KOTOPbIX UMEEeT CBOM
YHUKanbHble yepTbl. CKasKa, ¢ eé GaHTaCTUYECKMM CIOXKETOM U YHMUBEPCAZIbHbIMWM MOTUBAMM, obpaLLeHa K
BEYHbIM YE/I0BEYECKMM ULEHHOCTAM W apXauyHbiM npeacTaBiaeHMaAM o mupe. CKasaHWe, HanpoTus,
YKOPEHEHO B peanbHOM MNO4YBE KOHKPETHOrO Kpas, CoyeTad [LOKYMEHTANbHOCTb C XYAOMKECTBEHHbLIM
BbIMbIC/IOM M OTPAKas AyX BPEMeEHU U mecTa. [oHMMaHWe 3TUX Pa3INYmii NO3BOASET INyHKe OCMbICANUTD KaK
doNbKNOpPHOE Hacnegue, Tak M AMTepaTypHble TPaguUMKM, a TaKKe OLEHWUTb POJib KarKAOro KaHpa B
bopMMPOBAHUM KYNbTYPHOW MAEHTUYHOCTY.
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SYNERGETIC PARADIGMS: INTEGRATING DIGITAL INNOVATION AND BEHAVIORAL
SCIENCE IN MODERN ECONOMICS EDUCATION

Abstract
In an era characterized by rapid technological disruption and global financial volatility, traditional

deductive models of economics education are proving insufficient. This article explores the contemporary
shift toward a holistic pedagogical framework that synthesizes digital simulations, experimental
methodologies, and interdisciplinary data analytics. By evaluating the transition from passive lecture-based
instruction to active, problem-oriented learning, the research highlights how these strategies foster critical
thinking and quantitative literacy. The study concludes that successful modern economics education requires
a departure from the "chalk and talk" approach in favor of adaptive, technology-enhanced environments that
reflect the complexities of the 21st-century global economy.

Keywords:

economics pedagogy, digital transformation, experiential learning, behavioral economics,
guantitative literacy, educational technology.

Introduction

Economics is fundamentally the study of human decision-making under conditions of scarcity, yet the
traditional method of instruction—relying heavily on abstract mathematical proofs and static graphs—often
obscures this human element. As the global economy becomes increasingly digitized and data-driven, the
mandate for educational institutions has shifted from teaching rote formulas to cultivating deep analytical
intuition. Modern economics education must now address a dual challenge: maintaining the rigor of
neoclassical theory while incorporating the empirical realities of behavioral science and big data. This article
examines the strategic innovations redefining the economics classroom, focusing on how these
methodologies prepare students to navigate and lead in a complex financial landscape.

Evolutionary Frameworks in Economics Instruction

The Shift Toward Experimental and Behavioral Paradigms

One of the most significant advancements in economics pedagogy is the integration of classroom
experiments. Rather than simply accepting the laws of supply and demand as abstract truths, students
participate in controlled market simulations where they act as buyers and sellers. These activities allow
learners to witness the emergence of market equilibrium and the impact of information asymmetry firsthand.
By analyzing their own behavioral data, students gain a visceral understanding of "bounded rationality" and
how psychological factors influence market outcomes. This transition reflects a broader movement within
the discipline to ground theoretical models in empirical human behavior, moving the classroom from a site
of passive reception to one of active discovery.

Digital Simulations and Gamified Macroeconomic Policy

The proliferation of sophisticated educational technology has introduced high-fidelity simulations that
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allow students to manage virtual national economies. These platforms serve as digital sandboxes where
students can manipulate interest rates, tax brackets, and government spending to observe the immediate
effects on GDP, inflation, and unemployment. This gamified approach makes complex macro-financial
relationships—such as the trade-offs between inflation and unemployment or the impact of fiscal
multipliers—tangible and interactive. By managing a simulated crisis, students develop a functional
understanding of the delicate balance required in monetary and fiscal policy, bridging the gap between
textbook theory and the high-stakes reality of central banking.

Quantitative Literacy and the Power of Data Storytelling

As economics becomes an increasingly empirical field, modern pedagogy must prioritize quantitative
and statistical literacy. Instructing students on how to utilize real-world datasets from international
organizations, such as the World Bank or the IMF, is now a mechanical necessity. Educators are focusing on
"data storytelling," where students are taught to extract meaningful narratives from statistical trends and
communicate them effectively to non-technical audiences. Understanding the distinction between
correlation and causation and mastering the use of econometrics software ensures that graduates are not
merely theorists but are also capable of performing the rigorous analysis required in the global private sector,
research institutions, and government agencies.

Case-Study Methodology and Global Contextualization

To ensure that economic theory remains relevant, educators are increasingly utilizing the case-study
method to analyze contemporary and historical events. By examining the 2008 financial crisis, the rise of
digital platform economies, or the fiscal impacts of climate-related policies, students learn to identify
economic variables in "messy" real-world environments where the ceteris paribus (all else being equal)
condition rarely holds. This methodology fosters a high degree of critical thinking, forcing students to
consider the institutional, political, and social constraints that influence economic outcomes. This
contextualization ensures that students view the economy not as an isolated system but as an integral part
of the broader social and biological fabric of human civilization.

Collaborative Inquiry and Peer-Led Discourse

Finally, the modern economics classroom is evolving into a space of collaborative inquiry where
mathematical and philosophical discourse is prioritized. Group projects and "economics talks" allow students
to hear diverse perspectives on a single problem, exposing them to multiple pathways to a solution.
Explaining one's reasoning to a classmate requires a higher level of cognitive processing than simply
completing a worksheet in isolation. This collaborative environment reduces the social stigma of being
"wrong" and builds a community of learners who value logical rigor and peer review. By fostering a culture
of shared inquiry, educators prepare students for the collaborative nature of modern professional research
and industry.

Conclusion

The evolution of economics education is a necessary response to a world that is increasingly
interconnected and data-saturated. By integrating experimental games, digital simulations, and pluralistic
theoretical frameworks, educators can dismantle the barriers that often make economics feel "dismal" or
overly abstract. The success of an economics program is ultimately measured by its ability to produce
students who can think critically about the world, evaluate the ethics of policy, and solve the practical
problems of resource management. As pedagogical strategies continue to advance, the focus remains on
transforming the student from a passive recipient of formulas into an active, analytical participant in the
global economy.
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PHYSICAL CULTURE AND HOLISTIC DEVELOPMENT: PEDAGOGICAL FRAMEWORKS FOR EFFECTIVE
PHYSICAL EDUCATION AND INSTRUCTION

Abstract

Physical culture remains a fundamental pillar of public health and individual development, yet modern
sedentary lifestyles pose significant challenges to traditional instructional models. This article evaluates the
contemporary pedagogical strategies required for teaching and implementing physical education across
diverse age groups. By analyzing the integration of biomechanical principles, psychological motivation
techniques, and inclusive athletic design, the research provides a comprehensive instructional roadmap. The
study emphasizes that successful physical education must move beyond mere athletic performance to foster
lifelong habits of wellness, discipline, and somatic awareness, preparing a generation that is both physically
resilient and mentally agile.
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Introduction

The discipline of physical culture is far more than the instruction of sport; it is the systematic cultivation
of the human body and spirit. In the modern educational landscape, serves as a critical countermeasure to
the increasing physical inactivity associated with digital environments. To teach and instill physical culture is
to provide individuals with the "physical literacy" required to navigate the world with strength, coordination,
and confidence. However, effective instruction requires a paradigm shift from rigid, one-size-fits-all training
to a personalized, science-based approach that accounts for individual physiological and psychological
differences. This article explores the strategic frameworks necessary to revitalize physical education,
ensuring that instructional methods remain scientifically rigorous while remaining accessible and engaging
for all participants.

Strategic Frameworks for Physical Culture Instruction

The Integration of Biomechanical Principles in Movement Education

A primary pillar of modern physical culture instruction is the application of kinesiology and
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biomechanical logic to everyday movement. Educators must move beyond simply demonstrating an exercise
to explaining the "mechanical why" behind specific postures and techniques. By teaching students the
fundamentals of lever systems in the human body, center of gravity, and joint alighment, instructors
empower them to perform movements more efficiently and with a lower risk of injury. This pedagogical
approach transforms a gym session into a laboratory of somatic inquiry. Understanding the physics of one's
own body fosters a deeper connection between the mind and the muscular system, which is essential for
both high-level athletic performance and long-term musculoskeletal health.

Psychological Motivation and the Pedagogy of Play

Instruction in physical culture must address the psychological barriers to exercise, particularly in the
context of childhood development. The "Pedagogy of Play" emphasizes that for physical activity to become
a lifelong habit, it must initially be associated with joy and social connection rather than chore-like repetition.
Educators should implement gamified learning strategies that challenge students' cognitive and physical skills
simultaneously. By fostering a "growth mindset" where physical failure is viewed as a necessary stage of skill
acquisition, instructors can reduce the performance anxiety that often alienates non-athletic students. This
psychological grounding ensures that physical culture is perceived as an inclusive journey of self-
improvement rather than an exclusive domain for the naturally gifted.

Inclusive Design and Adaptive Physical Education

A significant advancement in contemporary pedagogy is the commitment to inclusive and adaptive
design. Instruction must be flexible enough to accommodate individuals with varying physical abilities,
chronic conditions, or sensory sensitivities. Adaptive physical education focuses on modifying equipment,
rules, and environments to ensure that every student can experience the benefits of movement. This requires
instructors to be proficient in differentiated instruction, creating "low-threshold, high-ceiling" activities that
challenge advanced athletes while remaining accessible to beginners. By promoting an environment of
universal design, physical culture becomes a powerful tool for social integration and the promotion of dignity
across the entire human spectrum.

Somatic Awareness and the Mindfulness of Movement

Modern physical education is increasingly incorporating elements of somatic awareness and
mindfulness to enhance the mind-body connection. Beyond the development of raw strength or speed,
students should be taught to listen to internal physiological cues, such as heart rate variability, respiratory
patterns, and muscle tension. This "introceptive literacy" is vital for preventing burnout and overtraining. By
incorporating practices such as rhythmic breathing, yoga, or restorative stretching into the curriculum,
educators help students manage stress through physical means. This holistic focus ensures that the body is
viewed not merely as a machine to be optimized, but as a sentient system that requires care, rest, and
conscious engagement.

The Role of Technology and Data in Physical Literacy

In the 21st century, the teaching of physical culture is increasingly supported by wearable technology
and data analytics. Digital tools—ranging from heart rate monitors to motion-capture applications—allow
students to visualize their progress in real-time. Educators should use this data to provide objective feedback,
helping students set realistic, data-driven goals. However, the pedagogical focus must remain on the human
element; technology should be used to enhance body awareness, not to replace it with a reliance on external
metrics. By teaching students how to interpret their own biological data, instructors prepare them to take
independent control of their health in an increasingly quantified world.

Conclusion

The successful instruction of physical culture is essential for the holistic development of a healthy and
resilient society. By prioritizing biomechanical logic, psychological engagement, and inclusive design,
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educators can ensure that physical education remains a vital part of the modern curriculum. The synergy of
science and movement within ensures that students develop not just physical strength, but the discipline and
somatic intelligence required for a balanced life. Ultimately, the goal of physical culture is to empower
individuals to inhabit their bodies with grace and vitality, ensuring that the legacy of health and movement
is passed down through generations with scientific precision and human compassion.
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PARADIGMS OF MODERN ECONOMICS EDUCATION: INTEGRATING DIGITAL
TRANSFORMATION AND EXPERIENTIAL LEARNING

Abstract
In the context of a dynamically evolving global economy, traditional pedagogical methods centered on
passive theoretical perception are proving insufficient (Abdillah et al., 2026). This article examines the
contemporary transition in economics education toward a holistic methodology that integrates digital
educational platforms, interactive technologies, and adaptive knowledge control systems (Modern teaching
methods..., 2026). By evaluating the shift from rote memorization to computational thinking and practice-
oriented activities, the study highlights how 21st-century skills—specifically critical thinking, digital literacy,
and economic modeling—are fostered (Ganendra et al., 2025). The research concludes that successful
implementation of modern economics education requires adaptive policies and the continuous development
of teachers' pedagogical and digital competencies (Abdillah et al., 2026).
Keywords:
economics pedagogy, digital transformation, experiential learning, computational economics,
21st-century skills, educational simulations.

Introduction
The primary goal of economic education is to enable individuals to function effectively as participants
in an increasingly connected world economy (Economics Framework..., 2012). However, traditional lecture-
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based methods often fail to engage the next generation or provide them with relevant practical applications
(Teaching Economics..., n.d.). As professional requirements shift toward digitalization, the modern higher
education system must implement innovative approaches to training specialists who meet current labor
market demands (Modern teaching methods..., 2026). Modern pedagogical models now prioritize "economic
literacy"—the ability to identify, analyze, and evaluate the consequences of individual decisions and public
policy (Economics Framework..., 2012). This article explores the strategic frameworks and technological tools
that are currently redefining economics instruction.

Pedagogical Competence and the 21st-Century Teacher

A critical determinant of educational quality is the pedagogical competence of the instructor, which
encompasses learning models, the use of technology, and self-efficacy (Ganendra et al., 2025). In modern
economics education, this competence is not limited to mastering theories but must support the "4Cs":
Critical Thinking, Communication, Collaboration, and Creativity (Ganendra et al., 2025). Effective teachers
use Pedagogical Content Learning (PCL) modules to connect economic materials with real-life contexts,
thereby enhancing student understanding and digital literacy (Ganendra et al., 2025). Research indicates that
teacher effectiveness is by far the most significant factor in school-level outcomes, necessitating a focus on
raising average effectiveness through targeted professional development (Human Capital and Education...,
2016).

Experiential Learning and Classroom Experiments

Classroom experiments provide a stimulating active learning exercise for students being introduced to
complex theories (Experimental Economics..., 2015). By actively participating in well-designed laboratory
experiments, students can intuit preferences and understand challenging concepts like constrained utility
maximization (Experimental Economics..., 2015). These methods allow students to generate their own
application data, transforming the classroom into a space where market principles are demonstrated through
experience rather than just textbook reading (Experimental Economics..., 2015). Recent studies underscore
that even in one-round games, students achieve more cost-effective solutions and a deeper grasp of resource
limitations when participating in these simulations (Experimental Economics..., 2015).

Digital Simulations and Gamified Learning

The development of digital technology and Artificial Intelligence (Al) has radically transformed
educational paradigms (Abdillah et al., 2026). Digital simulations, including virtual market platforms and
interactive financial applications, allow students to explore complex phenomena and practice problem-
solving in ways traditional methods cannot facilitate (Digital Simulations..., 2025). Game-based simulations
and virtual labs replicate real-world processes, enabling students to deepen their understanding of core
economic concepts through "contextual learning" (Digital Simulations..., 2025; Abdillah et al., 2026). Despite
these benefits, challenges remain, such as limited infrastructure and low levels of teacher digital literacy,
which hinder the optimal implementation of these technology-based media (Abdillah et al., 2026).

Economics Research and Education Policy

Economic analysis offers key insights for policy-makers through a quantitative approach and a clear
framework for understanding actor decisions (Human Capital and Education..., 2016). Contemporary
research frontiers are increasingly empirical, requiring robust data—such as Labor Force Surveys—to model
the heterogeneity of returns to education (Human Capital and Education..., 2016). Promising policy areas
include the formation of human capital and the development of coherent market structures for schools that
emphasize autonomy and strong accountability (Human Capital and Education..., 2016). As science-based
technologies diffuse faster globally, emerging countries like China are joining advanced economies as central
knowledge hubs, though capability constraints still limit integration in lower-income regions (Economic
Research Working Papers..., 2026).
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Conclusion

Digital transformation is an imperative in modern economics education (Abdillah et al., 2026). The
transition from passive perception to active, practice-oriented methodology has confirmed a significant
increase in student performance, engagement, and self-confidence (Modern teaching methods..., 2026).
While traditional methods often lack engagement, the comprehensive integration of digital tools and
experiential learning allows for individualized learning trajectories (Modern teaching methods..., 2026;
Teaching Economics..., n.d.). Ultimately, the success of economics programs depends on their ability to foster
analytical thinking and digital literacy, ensuring that students are prepared for the professional modeling and
decision-making required in the modern global economy (Modern teaching methods..., 2026).
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THE ARCHITECTURE OF INQUIRY: PEDAGOGICAL STRATEGIES FOR DESIGNING
AND IMPLEMENTING SCIENCE-BASED LESSONS

Abstract

In the contemporary educational landscape, the transition from traditional rote memorization to
evidence-based instructional design is paramount for fostering critical thinking. This article evaluates the
methodologies required for teaching and delivering science-based lessons. By analyzing the efficacy of the
5E Instructional Model, the integration of empirical inquiry, and the role of cognitive load theory in lesson
planning, the research provides a comprehensive structural framework. The study highlights that a science-
based approach to education necessitates a shift toward student-centric exploration and data-driven
validation, ensuring that learners develop the analytical competencies required to navigate a technologically
complex world.
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science-based pedagogy, 5e instructional model, inquiry-based learning, cognitive load theory,
empirical education, stem instruction, lesson design.
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Introduction

The effectiveness of modern education is no longer measured by the volume of information a student
can recall, but by their ability to apply scientific logic to unfamiliar challenges refers to an instructional
philosophy where lessons are not merely collections of facts, but structured experiences grounded in the
scientific method. To teach and implement such lessons requires an understanding of how the human brain
processes information and how curiosity can be transformed into systematic inquiry. In an era defined by
rapid scientific advancement, pedagogical strategies must evolve to mirror the rigor of the laboratory. This
article explores the strategic paradigms necessary to construct science-based lessons, focusing on the
transition from passive reception to active, evidence-led discovery.

Strategic Frameworks for Science-Based Instruction

The 5E Instructional Model as a Structural Foundation

A primary pillar of science-based lesson design is the 5E Model: Engage, Explore, Explain, Elaborate,
and Evaluate. Educators must move beyond the "lecture-first" approach, instead beginning lessons by
"Engaging" students with a phenomenon that challenges their prior conceptions. This is followed by
"Exploration," where students gather their own data before any formal definitions are provided. By delaying
the "Explanation" phase until students have a lived experience to attach the vocabulary to, instructors ensure
deeper conceptual anchoring. This cyclical process ensures that the lesson mirrors actual scientific discovery,
fostering a mindset where students view themselves as active investigators rather than passive observers of
established truths.

Cognitive Load Theory and Information Processing

Effective science-based instruction must account for the biological limits of the human brain,
specifically working memory. Cognitive Load Theory suggests that lessons should be designed to minimize
"extraneous load" —distractions or poorly organized materials—while maximizing "germane load," which is
the mental effort dedicated to creating permanent schemas. Instructors should use "scaffolding" techniques,
breaking complex scientific processes into digestible segments and using visual aids to support verbal
explanations. By strategically managing the complexity of information, educators ensure that students do
not become overwhelmed by technical jargon, allowing them to focus on the underlying causal relationships
that define the scientific phenomenon being studied.

Inquiry-Based Learning and the Empirical Method

At the heart of science-based lessons is the transition to Inquiry-Based Learning (IBL). In this modality,
the teacher’s role shifts from a "sage on the stage" to a "guide on the side." Students are presented with a
problem—such as the effect of pH on enzyme activity or the physics of structural integrity—and are required
to formulate hypotheses and design experiments to test them. This empirical approach teaches students the
value of variables, controls, and replicability. By allowing students to encounter "productive failure" in their
experiments, instructors instill the resilience and objectivity necessary for scientific literacy. This hands-on
engagement ensures that the logic of the scientific method becomes a permanent part of the student's
cognitive toolkit.

Data Literacy and Evidence-Based Argumentation

A critical component of science-based lessons is the development of data literacy. Students must be
taught not only how to collect data but how to interpret and communicate it. Modern instruction emphasizes
the "Claim-Evidence-Reasoning" (CER) framework, where students must support every scientific assertion
with empirical findings and logical justification. This removes the reliance on "because the teacher said so"
and replaces it with "because the data shows." By analyzing graphs, tables, and statistical trends, students
learn to distinguish between correlation and causation. This skill is vital beyond the classroom, as it equips
future citizens to evaluate the validity of scientific claims in public discourse and professional environments.
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Conclusion

The successful implementation of science-based lessons is the cornerstone of a progressive and
analytically capable society. By prioritizing structured inquiry, cognitive efficiency, and data-driven
argumentation, educators can transform the classroom into a dynamic hub of scientific discovery. The
synergy ensures that students develop the intellectual discipline to question assumptions and seek evidence-
based solutions. Ultimately, the goal of science-based pedagogy is to produce individuals who are not only
knowledgeable in their fields but are also equipped with the universal language of logic and the empirical
mindset necessary to solve the global challenges of the future.
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ADVANCED THERAPEUTIC MODALITIES IN VETERINARY MEDICINE: INTEGRATING
PHARMACOLOGICAL AND PHYSICAL INTERVENTIONS

Abstract

Modern veterinary therapeutics has evolved from basic symptomatic treatment to a complex, multi-
modal framework aimed at enhancing long-term patient outcomes. This article examines the contemporary
landscape of animal therapy, focusing on the synergy between advanced pharmacology, regenerative
medicine, and non-invasive physical modalities. By analyzing the efficacy of targeted drug delivery systems,
platelet-rich plasma (PRP) applications, and laser-based therapies, the research provides a comprehensive
overview of current clinical standards. The study emphasizes that successful animal therapy must balance
physiological restoration with compassionate care, ensuring that therapeutic interventions are tailored to
the specific biomechanical and behavioral needs of the species.
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Introduction

The field of animal therapy encompasses a diverse range of medical interventions designed to prevent,
mitigate, or cure diseases and injuries in companion, exotic, and livestock species. In recent decades, the
transition from reactive to proactive therapy has been driven by a deeper understanding of animal physiology
and an increased societal value placed on animal welfare. Modern therapy no longer relies solely on
conventional surgery or broad-spectrum antibiotics; instead, it utilizes a sophisticated array of biological and
mechanical tools. This article explores the strategic paradigms currently defining veterinary therapy, detailing
how the integration of new technologies and evidence-based protocols is extending the life expectancy and
quality of life for animals globally.

Strategic Frameworks in Modern Veterinary Therapy

Advanced Pharmacological Management and Targeted Delivery

A primary pillar of modern animal therapy is the development of species-specific pharmacological
protocols. Traditional "off-label" use of human medications is being replaced by drugs engineered specifically
for the unique metabolic pathways of animals. Innovations in targeted drug delivery, such as sustained-
release injectables and transdermal patches, have significantly improved owner compliance and therapeutic
consistency. In the management of chronic conditions like feline hypertension or canine congestive heart
failure, these advanced delivery systems ensure stable plasma concentrations, reducing the frequency of
dosing and minimizing the stress associated with oral administration.

Regenerative Medicine and Cellular Therapies

Regenerative medicine has introduced groundbreaking possibilities for treating musculoskeletal and
degenerative disorders that were previously considered terminal or permanently debilitating. Modalities
such as Stem Cell Therapy and Platelet-Rich Plasma (PRP) injections utilize the animal's own biological
material to accelerate tissue repair and modulate inflammation. These therapies are particularly effective in
treating tendon injuries in equine athletes and chronic osteoarthritis in geriatric dogs. By stimulating cellular
regeneration at the site of injury, these biological interventions offer a path toward functional recovery that
pharmacological pain management alone cannot achieve.

Multimodal Pain Management and Analgesic Protocols

Contemporary veterinary therapy prioritizes the aggressive management of pain through multimodal
protocols. This strategy involves the simultaneous use of different classes of analgesics—such as non-
steroidal anti-inflammatory drugs (NSAIDs), gabapentinoids, and opioids—to target pain pathways at various
levels of the nervous system. By attacking pain from multiple angles, clinicians can achieve superior analgesia
with lower doses of individual drugs, thereby reducing the risk of adverse side effects. This approach is now
the standard of care for perioperative management and the long-term treatment of chronic pain, ensuring
that animals remain comfortable and mobile throughout the healing process.

Integrative Physical and Laser Therapies

The integration of physical modalities, such as Class IV therapeutic lasers and extracorporeal
shockwave therapy (ESWT), has redefined the recovery timeline for many clinical cases. Photobiomodulation,
or laser therapy, uses specific wavelengths of light to enhance mitochondrial function and local circulation,
promoting faster wound healing and edema reduction. When combined with traditional physical therapy,
these non-invasive treatments provide a synergetic effect that improves joint mobility and muscle strength.
Such integrative therapies are essential for neurological rehabilitation, helping animals regain motor function
after spinal injuries or significant orthopedic surgeries.

Behavioral Considerations and Stress-Free Therapy

An often-overlooked but essential component of animal therapy is the psychological well-being of the
patient. The "Fear Free" movement in veterinary medicine emphasizes that the efficacy of a physical
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treatment is closely linked to the animal's stress levels. Modern therapeutic environments utilize pheromone
diffusers, specialized handling techniques, and environmental enrichment to reduce cortisol levels during
treatment. By minimizing the "fight or flight" response, therapists can perform more accurate diagnostic
assessments and ensure that the animal remains receptive to long-term therapeutic protocols, ultimately
leading to more successful clinical outcomes and a stronger human-animal bond.

Conclusion

Therapy in the veterinary context has reached a level of sophistication that rivals human medicine,
characterized by a commitment to innovation and evidence-based practice. Through the strategic
combination of advanced pharmacology, regenerative biologics, and non-invasive physical modalities,
practitioners are now able to manage complex diseases with unprecedented precision. The success of these
interventions is measured not only by the resolution of clinical signs but by the restoration of the animal's
functional independence and comfort. As technology continues to advance, the focus of animal therapy must
remain on the holistic integration of science and empathy, ensuring a high standard of care for all species.
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REHABILITATIVE MODALITIES: THEORETICAL AND APPLIED FRAMEWORKS
IN VETERINARY PHYSIOTHERAPY

Abstract

Veterinary physiotherapy has emerged as a critical component of post-surgical recovery and chronic
pain management in both companion animals and equine athletes. This article evaluates the physiological
mechanisms underlying various rehabilitative modalities, including manual therapy, hydrotherapy, and
therapeutic laser applications. By analyzing the efficacy of structured rehabilitation programs on muscle
atrophy prevention and joint mobility restoration, the research provides a clinical roadmap for veterinary
practitioners. The study emphasizes that an integrated approach—combining mechanical stimulation with
individualized exercise protocols—significantly enhances functional outcomes and the overall quality of life
for animals with musculoskeletal or neurological impairments.
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Introduction

The evolution of veterinary medicine has moved beyond the singular focus on surgical and
pharmacological intervention toward a more holistic view of physical recovery. Veterinary Physiotherapy, or
animal rehabilitation, adapts the principles of human physical therapy to the unique anatomical and
physiological requirements of non-human patients. The primary objectives are to alleviate pain, restore range
of motion, and improve strength in animals recovering from injury, surgery, or degenerative conditions. As
the geriatric animal population increases and the demands on athletic animals grow, the role of the
physiotherapist has become a mechanical necessity in modern practice. This article explores the core
modalities and pedagogical frameworks that define the current state of animal rehabilitation.

Core Modalities and Clinical Applications

Manual Therapy and Soft Tissue Mobilization

Manual therapy remains a foundational element of animal physiotherapy, involving the skilled
manipulation of soft tissues and joints. Techniques such as myofascial release, joint mobilization, and
therapeutic massage are utilized to reduce muscle tension and increase local circulation. In veterinary
patients, these manual interventions are critical for identifying areas of compensatory pain that often arise
when an animal shifts its weight to avoid a primary injury. By restoring normal tissue extensibility and joint
arthrokinematics, the therapist can mitigate the progression of secondary musculoskeletal issues. This hands-
on approach also serves a diagnostic purpose, providing the therapist with tactile feedback regarding tissue
temperature, texture, and pain response.

Hydrotherapy and Buoyancy-Assisted Rehabilitation

Hydrotherapy, specifically the use of underwater treadmills and swimming pools, offers a unique
environment for rehabilitating animals with limited weight-bearing capacity. The principle of buoyancy
reduces the vertical force on injured joints, allowing for active movement without the risk of further
mechanical trauma. For patients recovering from cranial cruciate ligament (CCL) surgery or those suffering
from hip dysplasia, the resistance of the water provides a safe method for muscle strengthening and
cardiovascular conditioning. Additionally, the hydrostatic pressure exerted by the water helps reduce
peripheral edema and provides sensory input that can improve proprioception in neurological patients.

Photobiomodulation and Electrophysical Agents

The integration of electrophysical agents, such as Low-Level Laser Therapy (LLLT) and Pulsed
Electromagnetic Field (PEMF) therapy, has revolutionized pain management in veterinary physiotherapy.
Photobiomodulation utilizes specific wavelengths of light to stimulate cellular mitochondria, accelerating the
production of ATP and enhancing the rate of tissue repair. These non-invasive modalities are particularly
effective in treating chronic inflammatory conditions like osteoarthritis and acute soft tissue injuries. By
reducing the concentration of pro-inflammatory cytokines and promoting vasodilation, electrophysical
agents allow for earlier transition to active exercise, thereby shortening the overall recovery timeline for the
patient.

Therapeutic Exercise and Proprioceptive Training

Active rehabilitation is centered on therapeutic exercise protocols tailored to the specific functional
deficits of the animal. These exercises include "cavaletti" rails for gait training, balance boards for core
stabilization, and incline walking to target pelvic limb strength. Proprioceptive training is especially vital for
neurological patients, such as those recovering from Intervertebral Disc Disease (IVDD), as it helps "re-map"
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the neural pathways between the brain and the limbs. By challenging the animal's center of gravity in a
controlled manner, physiotherapists can improve coordination and prevent future falls, ensuring that the
animal regains the confidence and physical ability to perform daily activities.

The "One Health" Collaborative Approach in Rehabilitation

The success of animal physiotherapy is dependent on a collaborative "One Health" approach, where
the physiotherapist, veterinarian, and animal owner work in unison. Clear communication regarding the
animal's pain levels, medication schedule, and home-exercise compliance is essential for a successful
outcome. Physiotherapists also play a key role in educating owners on environmental modifications—such
as the use of ramps or non-slip flooring—to support the animal’s recovery at home. This integrated
framework ensures that the rehabilitative goals are realistic and that the animal receives a consistent level
of care across all stages of the healing process.

Conclusion

Veterinary physiotherapy is an essential and rapidly advancing discipline that bridges the gap between
acute medical care and long-term functional health. Through the strategic application of manual therapy,
hydrotherapy, and targeted exercise, practitioners can significantly reduce recovery times and manage
chronic pain more effectively. As our understanding of animal biomechanics continues to deepen, the
integration of technology and evidence-based protocols will remain paramount. Ultimately, the goal of
animal rehabilitation is to restore the "joy of movement," ensuring that animals can lead active, pain-free
lives regardless of their age or injury history.
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MODERN PEDAGOGICAL APPROACHES IN VETERINARY MICROBIOLOGY:
BRIDGING LABORATORY SCIENCE AND CLINICAL PRACTICE

Abstract
The instruction of veterinary microbiology is undergoing a significant shift as educators move from
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traditional taxonomic memorization toward an integrated, diagnostic-oriented framework. This article
evaluates contemporary pedagogical strategies designed to enhance student mastery of pathogenic
mechanisms, antimicrobial resistance, and zoonotic risk assessment. By analyzing the efficacy of case-based
learning (CBL), the integration of molecular diagnostic simulations, and the implementation of "One Health"
interdisciplinary models, the research provides a blueprint for modern veterinary curricula. The study
emphasizes that successful veterinary microbiology education must synthesize foundational bench science
with practical clinical application to prepare future veterinarians for the complexities of infectious disease
management.

Keywords:
veterinary microbiology, pedagogy, case-based learning, zoonosis, antimicrobial stewardship,
one health, laboratory instruction.

Introduction

Veterinary microbiology serves as a cornerstone of animal health, public safety, and food security.
However, the sheer volume of microbial taxa—encompassing bacteria, viruses, fungi, and prions—often
makes the subject daunting for students within a traditional lecture-based curriculum. In the modern era,
the role of the veterinarian has expanded to include a critical frontline defense against emerging zoonotic
diseases and the global crisis of antimicrobial resistance. Consequently, the teaching of veterinary
microbiology must evolve beyond the passive acquisition of facts to the development of clinical reasoning
and diagnostic proficiency. This article examines the strategic shifts in instructional design that are
transforming the microbiology laboratory and classroom into dynamic environments for problem-solving and
scientific inquiry.

Core Pillars of Modern Veterinary Microbiology Instruction

Integration of Case-Based Learning (CBL) and Clinical Context

A primary advancement in veterinary microbiology pedagogy is the transition to Case-Based Learning
(CBL). Rather than studying pathogens in isolation, students are presented with clinical scenarios—such as a
localized outbreak of respiratory disease in a stable or a case of acute mastitis in a dairy herd. This approach
requires students to work backward from clinical signs to identify potential pathogens, select appropriate
diagnostic tests, and interpret laboratory results. By grounding microbial theory in clinical reality, CBL fosters
deep learning and helps students understand the "why" behind laboratory protocols. This methodology
effectively bridges the gap between the pre-clinical laboratory and the clinical rotations of the final years,
ensuring that microbiological knowledge is retained and applicable.

Molecular Diagnostic Simulations and Bioinformatics

As the field of microbiology shifts away from purely culture-based methods toward molecular
techniques, the curriculum must reflect these technological advancements. Modern instruction now includes
simulations of Polymerase Chain Reaction (PCR), Next-Generation Sequencing (NGS), and MALDI-TOF mass
spectrometry. Educators are increasingly incorporating bioinformatics exercises, where students analyze
genomic sequences to identify virulence factors or trace the transmission of a pathogen within a population.
By engaging with these high-tech tools, students gain a functional understanding of modern diagnostics,
allowing them to make informed decisions about test sensitivity and specificity in their future practices. This
digital integration ensures that the next generation of veterinarians is not intimidated by the rapid pace of
biotechnological innovation.
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Antimicrobial Stewardship and Ethical Prescribing

The global threat of antimicrobial resistance (AMR) has made the teaching of pharmacology and
microbiology inseparable. Modern veterinary microbiology instruction prioritizes the development of
antimicrobial stewardship skills. Students are taught to perform and interpret antimicrobial susceptibility
testing (AST) not just as a technical exercise, but as a critical ethical duty. Curricula now emphasize the
"prudent use" guidelines, challenging students to defend their choice of antibiotics based on microbial
sensitivity, pharmacological properties, and the risk of fostering resistance. This pedagogical focus ensures
that students enter the profession with a robust sense of responsibility regarding the global health
implications of their prescribing habits.

The "One Health" Interdisciplinary Framework

Veterinary microbiology is uniquely positioned at the intersection of animal, human, and
environmental health. Modern pedagogy utilizes the "One Health" framework to teach students about the
zoonotic potential of pathogens like Salmonella, Brucella, or avian influenza. Instruction involves
collaborative projects where veterinary students may interact with public health or environmental science
data to understand how land use, climate change, and wildlife interactions influence disease emergence. This
holistic perspective encourages students to see themselves as part of a larger healthcare ecosystem,
preparing them to collaborate with medical doctors and environmental scientists to mitigate the spread of
infectious agents across species barriers.

Environmental Biosecurity and Laboratory Safety

Finally, the microbiology curriculum must address the practicalities of biosafety and biosecurity.
Students are trained in the rigorous protocols of a Biosafety Level 2 (BSL-2) environment, mastering aseptic
techniques and the proper handling of infectious materials. This instruction extends to the field, where
students learn how to design biosecurity protocols for farms and clinics to prevent the "stable-to-stable"
spread of pathogens. By internalizing these safety standards during their education, students develop a
professional habit of vigilance that protects themselves, their colleagues, and their patients from accidental
exposure and environmental contamination.

Conclusion

The teaching of veterinary microbiology is a dynamic endeavor that requires a balance between
rigorous scientific detail and practical clinical utility. By adopting case-based models, molecular simulations,
and the "One Health" perspective, educators can transform the discipline from a hurdle of memorization into
a powerful tool for animal and public health. The success of a veterinary microbiology program is ultimately
measured by its ability to produce veterinarians who are not only technically proficient in the laboratory but
also ethically grounded and clinically astute. As the landscape of infectious disease continues to shift, the
academic community must remain committed to a pedagogy that is as resilient and adaptive as the microbes
it seeks to understand.
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THE LIVING LABORATORY: PEDAGOGICAL STRATEGIES FOR TEACHING
AND IMPLEMENTING BIOLOGICAL SCIENCES

Abstract
Biological education serves as the foundational lens through which students understand the

complexity of life, from molecular structures to global ecosystems. This article evaluates the contemporary
pedagogical strategies required for teaching and delivering biological sciences within modern curricula. By
analyzing the efficacy of inquiry-based learning, the integration of digital biotechnology simulations, and the
role of "active" laboratories, the research provides a comprehensive instructional roadmap. The study
emphasizes that successful biological instruction must move beyond the memorization of taxonomy to foster
an understanding of functional relationships and evolutionary logic, preparing a generation capable of
addressing global challenges in health, agriculture, and environmental conservation.
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Introduction

The study of biology is the study of ourselves and the intricate systems that sustain existence. In the
modern educational landscape, the instruction of is a mechanical necessity for developing scientific literacy
in an age dominated by biotechnological advancement and ecological crisis. To teach biology effectively,
educators must bridge the gap between static textbook diagrams and the dynamic, interconnected reality of
living organisms. This requires an instructional shift from "what" to "how"—moving away from rote
memorization toward a process of discovery grounded in the scientific method. This article explores the
strategic paradigms necessary to revitalize biological education, ensuring that instructional methods remain
scientifically rigorous while fostering a deep-seated curiosity about the natural world.

Strategic Frameworks for Biological Science Instruction

The Transition to Inquiry-Based Learning and Experimental Inquiry

A primary pillar of modern biological instruction is the move toward Inquiry-Based Learning (IBL).
Students must be taught to behave like biological researchers, formulating hypotheses and designing
experiments to test them. Instead of simply being told about cellular respiration or photosynthesis, learners
should engage in "active" laboratories where they measure variables and analyze real-time data. This
pedagogical approach transforms the classroom into a living laboratory. By allowing students to encounter
"productive failure"—where an experiment does not yield the expected result—instructors teach the
essential scientific skill of trouble-shooting and critical revision of assumptions.

Visualizing the Invisible: Molecular and Cellular Instruction

One of the greatest challenges in teaching biology is the abstract nature of molecular and cellular

81



AKAJEMUYECKOE USAOATENBCTBO «HAYHYHAA APTE/1Ib»

processes. Effective pedagogy utilizes 3D modeling and high-fidelity digital animations to visualize the
"invisible" mechanics of life, such as DNA replication, protein synthesis, and ATP production. Instructors
should guide students through the structural logic of these processes, emphasizing that biological form
always dictates function. By using physical models that students can manipulate, such as ball-and-stick
molecular kits, educators provide a tactile anchor for complex biochemical theories. This visual and
kinesthetic engagement is critical for ensuring that students grasp the underlying architecture of life at the
microscopic level.

Systems Thinking and Ecological Connectivity

Instruction in the biological foundations must include a thorough engagement with systems thinking,
particularly in the realm of ecology and environmental science. Students must learn that no organism exists
in isolation; every life form is a participant in a larger web of energy transfer and nutrient cycling. The
pedagogy should focus on "Ecosystem Modeling," where students map the cascading effects of changes
within a habitat, such as the introduction of an invasive species or the impacts of climate change. This holistic
focus ensures that the "discipline" being taught is not a collection of isolated facts, but a comprehensive
understanding of the fragility and resilience of global biodiversity.

Integration of Biotechnology and Genomic Literacy

In the contemporary landscape, the teaching of biology is increasingly defined by the tools of
biotechnology. Instruction must evolve to include "Genomic Literacy," teaching students the basics of
CRISPR-Cas9, PCR (polymerase chain reaction), and bioinformatics. Educators should utilize virtual labs to
simulate gene editing or forensic DNA analysis, providing students with a glimpse into the careers of the
future. Mastering these digital and technical workflows prepares students for the interdisciplinary
collaboration required in modern medicine, agriculture, and synthetic biology. This ensures that biological
education remains relevant in a world where we are increasingly capable of engineering life itself.

Ethical Reasoning and the Philosophy of Life Sciences

Finally, the pedagogy of biology must be framed within the context of bioethics and environmental
responsibility. Instruction should move beyond the technical to discuss the moral implications of biological
interventions, such as cloning, genetic modification, and human impact on mass extinctions. By fostering
"ethical reasoning" alongside technical proficiency, instructors ensure that the next generation of scientists
and citizens prioritizes the long-term health of the biosphere. This ensures that biological instruction is not
just a transfer of information, but a cultivation of the wisdom required to manage the biological power of
the 21st century responsibly.

Conclusion

The successful instruction of biological sciences is vital for the creation of a scientifically informed and
ecologically conscious society. By prioritizing experimental inquiry, molecular visualization, and
biotechnological literacy, educators can provide students with the tools to solve the pressing challenges of
our time. The synergy of ensures that the scientists of the future are grounded in empirical accuracy and
inspired by a profound respect for the diversity of life. Ultimately, the goal of biological pedagogy is to
produce individuals who do not just understand life as a subject, but who value and protect life as a global
heritage.
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AHHaeBa Oryag)xeman MbipaTryableBHa

MpenoaasaTtens Kadeapbl MUKpobUonornm

TypKMeHCKMI FocyaapcTBEHHbIN MeAULMHCKUIA YyHUBepCuTeT umeHu MblipaTtalappbleBa
TypkmeHucTaH, Awxabag,

ANCBAKTEPUO3, ETO OCHOBHbIE MPUYUHbI N MPODUNIAKTUKA

AHHOTauuA

OuncbakTepuos — 3TO HapylweHue 6anaHca mexay MOMe3HbIMM U YC/IOBHO-NATOreHHbIMM
MMUKPOOPraHM3Mamm KullevyHuKa. [aHHoe cOoCTofHMe BAuAeT Ha paboTy nuueBapUTENbHOM CUCTEMBDI,
ocnabnfaetT MMMYHUTET M MOMKET MPUBOAUTb K Pas/IMYHbIM KJAMHMYECKMM NposBieHMAM. Yawe Bcero
AMcbaKTepmos3 pa3BMBAETCA BCNEACTBME HEMPABUILHOMO NMPUMEHEHUA aHTUOUOTUKOB, HEPALLMOHANBHOMO
NMUTAHKUA, XPOHUYECKOTO CTPECcCa N KULIEYHbIX MHPEeKUMn. B cTaTbe paccmaTpuBatoTCA OCHOBHbIE MPUYMHDI
BO3HWKHOBEHUA aAUcHaKTepmosa, MexaHM3Mbl €ro pPasBUTUA, KAWMHUYECKME CMMNTOMbI, METoAbl
AMATHOCTUKM, JieyeHns u npodunaktukn. Ocoboe BHMMaHWE yaenaeTca pPosiv MpPaBWIbHOTO MUTAHUA U
noafeprkaHua 340p0oBoro obpasa KM3HM 414 COXPAHEHUA HOPMAJSIbHON MUKPOGIOPbLI KALWEYHMKA.
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DYSBACTERIOSIS, ITS MAIN CAUSES AND PREVENTION

Abstract

Dysbacteriosis is an imbalance between beneficial and opportunistic microorganisms in the KuweyHuK.
This condition affects the functioning of the digestive system, weakens the immune system, and may lead to
various clinical manifestations. Dysbacteriosis most commonly develops as a result of improper use of
antibiotics, poor nutrition, chronic stress, and intestinal infections. This article discusses the main causes of
dysbacteriosis, mechanisms of its development, clinical symptoms, methods of diagnosis, treatment, and
prevention. Special attention is paid to the role of proper nutrition and maintaining a healthy lifestyle in
preserving normal intestinal microflora.
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dysbacteriosis, intestinal microflora, antibiotics, probiotics, prevention, digestion, immunity.

MoHAThe o gucbakTeprose

Oncbaktepnos npeactasnser coboit NaToNOrMYecKoe COCTOAHME, NPU  KOTOPOM W3MEHSeTcA
KauyecTBEHHbIA M KONMYECTBEHHbIM COCTAaB HOPMAaNbHON MUKPOGAOPbI KULLIEYHUKA. B HOpME KMLLIEYHMK
YyesloBEKA 3aCeNEéH MUAIMApAaMM BaKTepPUI, BbINMOMHAOLWMX BaXKHble QYHKLUMK: yyacTUe B MULLEBAPEHUM,
CMHTE3 BUTAMWMHOB rpynnbl B v K, 3awWmMTa OT NaTOreHHbIX MUKPOOPraHWM3MOB UM NOoAAEPKKA MMMYHHOM
cuctemsl. Mpu HapylweHnn 3Toro 6anaHca CHUMKAETCA KOMYECTBO MoJse3HbIX BaKkTepuit, a pocT YCAOBHO-
naTtoreHHon nopbl ycuameaetca. ITO NPUBOAMUT K PYHKUMOHANbHBLIM HAPYLWEHUAM KULIEYHUKA WU
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yXyALweHuto obL,ero cocTosHMA opraHnama. AncbakTepmnos He CYUTAETCA CAMOCTOATE/IbHbIM 3a601eBaHUEM,
a paccmaTpuMBaeTcA KaK cleAcTBMe ApPYrnx NaToN0orMYecKmMX NpoLLeccoB UK BHELWHUX GaKTOPOB.

OCHOBHbIe MPUYUHbBI Pa3BUTUA AncbaKTepmnosa

Hanbonee pacnpocTtpaHéHHON npuyYnMHON aMcbakTepuosa ABAAETCA BECKOHTPO/IbHOE MPUMEHEHME
aHTUOUMOTMKOB, KOTOPbIE YHUUTOKAIOT HE TOJIbKO NATOreHHble, HO W nosesHble 6akTepun. TakkKe BarKHYO
ponb UrpatoT HecbanaHCMpPOBAHHOE NUTAHME C U3ObLITKOM KUPHOM, ClagKkon U padUHUPOBAHHON MULLM,
HeA0CTaTOK KAEeTYaTKN M BUTAaMUHOB. MpUYMHAMM MOTYT BbITb OCTPble KULWEYHbIE MHPEKLMNN, XPOHMYECKUE
3aboneBaHMA Kenya0uHO-KULLIEYHOrO TPAKTa, CHUMKEHUE MMMYHUTETA, CTPECC, FOPMOHa/IbHblE HapyLleHun
W AAUTENbHBIA NPUEM APYrUX NeKaPCTBEHHbIX NPenapaTtoB. Y getei gucbakTepmnos MOXKET pa3BMBaTbLCS NpU
WCKYCCTBEHHOM BCKAaPM/IMBAaHUW U paHHEM BBEAEHUU HENOAXOAALLErO NPUKOPMA.

MexaHn3m pasBuTUA

Mop, Bo3gencTBMEM  HebBMaronpuATHbIX  GAKTOPOB  MPOUCXOAUT  CHUMKEHWE  YUCAEHHOCTU
bupnaobaktepuini M NakTobaKTepuin, KOTopble ABAAIOTCA OCHOBOM HOPMaJibHOM  MUKpPOdaopbLI.
OcBoboauBLIeecs NPOCTPAHCTBO 3aHMMAIOT YCNIOBHO-NATOrEeHHbIE MUKPOOPraHM3Mbl: CTadUNOKOKKM, rprbbI
poaa Candida, npoteit M pgpyrme. ITO COMNPOBOXAAETCA HapylleHMEM TMPOLECCOB MNULLEBAPEHMUS,
b6pokeHneM, rTHUEHMEM MWLM U 06pa3oBaHNEM TOKCUHOB. MNoBperkaaeTca cansncTas 060104YKa KMLLEYHMKa,
YXyALlaeTcs BcCaCblBaHME MUTATe/IbHbIX BELLECTB M BUTaMWHOB. B pesynbTaTe pasBMBaeTcA BOCMasneHue,
CHUYKAETCA MECTHbI UMMYHUTET M HapylaeTca bapbepHan GYHKUMA KULLIEYHMKA.

KnnHuuyeckne npoasneHus

Cumntombl ancbaKtepnosa pa3HoobpasHbl M 3aBUCAT OT CTEMEHWM HapyleHUa MUKpodiopbl.
Haunbonee yacTbiMu NpU3HaKaMK ABASAIOTCA B34YTUE }KUBOTA, ypyaHMe, 60N B KMBOTE, 3aMopbl AN AMapes,
HEMpPUATHbIA 3aMax M30 PTa M CHWMKEHMe anneTuTa. Y nauueHToB MoryT HabaoaaTbea cnaboctb, 6bicTpas
YTOM/ISEMOCTb, a/lfIeprMyeckne peakLmm, KOXKHbIE BbICbINAHUA U CHUXKEHUE Macchl Tena. Y aeten Hepeako
OTMEYaloTCA KOJIMKK, YacTble CPbITMBAHUA M HapylweHue cHa. JAnTeNbHO CylecTByowmnin ancbakrepmnos
MOKET CrnocobcTBOBaTb Pa3BUTUIO TUNOBUTAMMHO3a U CHUMKEHWUIO COMPOTUBASEMOCTU OpraHu3mMa
MHPeKLMAM.

AnarHoctuka n nedyeHue

[uarHocTMKa oOcHOBbIBAaeTcA Ha cbope aHamHesa, KAWMHUYECKOW KapTMHe U nabopaTopHbIX
nuccneposaHusx. NMposogat 6akTepnonornyeckoe uccaegoBaHMe Kasla, Konporpammy U OLEHKY COCTOAHUS
KEeNYO0YHO-KULWEYHOro TpakTa. JleyeHWe BK/OYAET YCTpaHeHUe MpUUMHbI 3aboneBaHMsA, KOppeKuuio
NUTaHMA U BOCCTAHOBNEHME HOpMasibHON MUKpodopbl. HasHayaloTca NpPoBUOTUMKKM, NpPebuoTUKu,
dbepmeHTHble npenapatbl U Npu HeobxoaumocTM copbeHTbl. B HeKoTopbiX cayyasx npuUMeHatoTca
b6akTepmodarm n NnpoTMBOrpnbKOBbLIE CPeACcTBa. BaxkHOe 3HauyeHMe nmeeT coboaeHme pexnma NUTaHna 1
orpaHuYyeHMe NPOAYKTOB, pasAparKatoLLnX KULLEYHUK.

MpodurnakTnka ancbakTepmnosa

MpodurnakTMKa BKAOYAET paLMoHa bHOe NPUMEHEeHMe aHTUONOTUKOB TO/IbKO MO HAa3HAYeHMIO Bpaya.
HeobxoamMmo cobnogatb MNPUHUMNBLI 340POBOr0 MNUTaHUA, YNOTPe6AATb KUC/IOMOJIOYHbIE MNPOAYKTbI,
6oratble NpobuoTMkamu, oo, GPYKTbl M NPOAYKTbl C KnetyaTkoi. Cneayer msberaTb nepeenaHus,
ypesmepHoro ynoTpebneHua caxapa M dactdyga. BaxkHbl perynapHaa ¢u3MyecKkas aKTUBHOCTD,
[0CTaTOUYHbIN COH U CHUMKEHUE YPOBHA cTpecca. TakKe HeobXxoaMMO CBOEBPEMEHHO /1Ie4nTb 3aboneBaHus
KENY0YHO-KULLIEYHOrO TPaKTa U UHOEKLUMOHHbIE 6ONe3HM.

3aKknoyeHue

OuncbakTepmos ABAAeTCA PacnpPOCTPaHEHHbIM COCTOSHUEM, BO3HUKAIOLWMM BCeACTBME HapyLleHUs
KULIEYHOM MUKpodopbl. HECMOTPA Ha TO, YTO OH HE CUMTAEeTCs CaMOCTOATE/IbHbIM 3abosieBaHMEM, ero
pa3BUTME CYLLECTBEHHO B/IMSET Ha COCTOAHME 340POBbs YesioBeKa. PaHHAA AMArHOCTWKa, MpaBuibHOE
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neyeHne M npoduaakTUYEeCKMe Mepbl MO3BOAKOT BOCCTAHOBUTL BanaHC MMKPOdNOpbl U NPesoTBPaTUTb
pa3BuUTUE OCNOXHeHMUI. MNopaepikaHMe 340p0oBOro obpasa KM3HU U PaALMOHANBHOFO MUTAHWA Urpaet
K/HOYEBYHO PO/Ib B COXPAHEHUW HOPMANbHOTO PYHKLUMOHMPOBAHMA KULLIEYHMKA.
Cnu1COK UCNONb30BaHHOI INTEpaTypbl:
1.bapaHoB A.A. lacTpoaHTepoaorma aetckoro sospacra. — M.: IPOTAP-Meama, 2021. — 560 c.
2.MBawkunH B.T. bonesHn knweyHmnka. — M.: Jiutreppa, 2020. — 448 c.
3.Mokposckuin B.1. KnnuHnyeckaa mmkpobuosorns. — M.: MeanuymHa, 2019. — 512 c.
4.HectepoBa W.B. MpobuoTnkn n mmkpobuota yenoseka. — CI6.: Cneu/lnt, 2022. — 320 c. URL:
https://www.gastroscan.ru/handbook/118/8162
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Awwupos asaHy ApcnhaHoBuy
Mpenoaasatenb Kadeapbl TepaneBTUYECKON CTOMATO/IOMUMU
locypapcTteseHHOro MeguunHCKOro yHusepcuteTa TypkmeHucTaHa nmenun MeoipaTa lNappblieBa

KAPUEC U HEKAPNO3HbIE 3ABOJIEBAHUA

AHHOTauuA

Kapuec n HekapuosHble nopaxkeHusa 3yb6oB ABAAOTCA OAHOW M3 Hambonee pPacnpPOCTPAHEHHbIX
npobnem CcoOBpemMeHHOM cTomatonoru. Kapuwec npepacrtasndetr coboit naTo/OrMYeckuii  npouecc
AeMUHepanusaummn TBepabix TKaHen 3yba noa Bo3AenCTBUEM MUKPOOPraHNU3MOB M OPraHUYeCcKMX KUCAOT.
HekapunosHble 3ab0neBaHMA BKAKOYAIOT BPOMKAEHHbIE U MPUOBPETEHHbIE MOPAXKEHUA 3MasU, LEHTUHA U
LEMEHTa, He CBA3aHHble C MHPEKUMOHHBIM npoueccom. K HUM OTHOCATCA runonnasva smanu, Gpaoopos,
3p03MA, KAMHOBUAHLIA AedeKT M naTtonorvyeckas crtmpaemoctb 3y6os. CBoeBpemMeHHas AMarHOCTMKa U
npoduiakTMKa MO3BOAAIOT MPeaoTBPaTUTb Pa3BUTUE OC/IONKHEHUA U COXPaHUTb (YHKLMOHANbHOCTb
3y604etoCTHOM CUCTEMBI. B cTaTbe paccmMaTpuBaloTCA NPUUYNHBI BOSHUKHOBEHUA, KNIMHUYECKUE NPOABIEHUS,
METO/bl AMArHOCTUKMK, ledyeHmA U NpodUNaKTUKM Kapmueca U HEKapUOo3HbIX 3aboneBaHui.

Kniouesble cnosa:
Kapuec, HeKapMOo3Hble MOPaXKEHUs, IMab, AEHTUH, CTOMATOI0MUA, NPOdPUNAKTMKA, IeUYeHme.

Ashirov Dayanch Arslanovich
Teacher of the Department of Therapeutic Dentistry
Myrat Garryev State Medical University of Turkmenistan

DENTAL CARIES AND NON-CARIOUS DISEASES

Abstract
Dental caries and non-carious lesions are among the most common problems in modern dentistry.
Caries is a pathological process of demineralization of hard dental tissues under the influence of
microorganisms and organic acids. Non-carious diseases include congenital and acquired lesions of enamel,
dentin, and cement not associated with infectious processes. These include enamel hypoplasia, fluorosis,
erosion, wedge-shaped defects, and pathological tooth wear. Timely diagnosis and prevention help prevent
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complications and preserve the functionality of the dentofacial system. This article discusses the causes,
clinical manifestations, diagnosis, treatment, and prevention of dental caries and non-carious diseases.
Keywords:
caries, non-carious lesions, enamel, dentin, dentistry, prevention, treatment.

3aboneBaHUsA TBepAbIX TKAHeW 3yOOB 3aHMMAOT Beayllee MecTo cpeau CTOMAaTO/I0rMYecKmx
natonornin. Hanbonee pacnpocTpaHéHHbIM 3aboseBaHMEM ABASETCA Kapuec, KOTopbli BCTpedyaeTtca Y
60/bLUIMHCTBA HAaceIeHNs HE3aBMCMMO OT Bo3pacTa. Hapaay ¢ HUM 6onblioe 3HaYEHNE MMEIOT HEKapUO3Hble
nopaskeHma 3yb6oB, BO3HMKalOWMe BCAEACTBME HapyleHUa OOMEHHbIX MNPOLECCOB, MEeXaHWYeCKoro
BO34ENCTBUA, XMMUYECKMX PaKTOPOB AN aHOMANNIM Pa3BUTUA. ITU 3aboneBaHMA yXyALWAKOT 3CTETUYECKUI
BMA, 3y60B, BbI3bIBAlOT NOBbILEHHYIO YyBCTBUTENBHOCTb M MOTYT MPUBOANUTD K PaspyLLUEHMIO 3YOHbIX TKaHEN.
N3yyeHMe NPUYMH M MEXAHU3MOB Pa3BUTMA [AaHHbIX MaToNOrM MmeeT 6o/blioe 3HayeHue s
COBPEMEHHO CTOMATONOMMKN N NPOPUAAKTUYECKON MeOULMHBI.

3THonorua 1 natoreHes Kapueca

Kapuec pasBuBaeTca BCleaCcTBME B3aMMOLENCTBMA MUKPOOPraHM3MoB 3ybHOro Hanérta, yrnesosos
MU M BOCIPUMMUMBOCTM TKaHel 3yba. OCHOBHyIO posb urpatoT baktepun, ocobeHHo Streptococcus
mutans u Lactobacillus, KoTopble nepepabaTtbiBatoT caxapa c 06pa3oBaHNEM OpPraHUYECKUX KUCIOT. KucnoThl
BbI3bIBAOT CHUKEHME pH B NONOCTM pTa U AeMMHEpannsaumo smann. MNpu oTcyTCTBUKM SedeHns npouecc
pacnpocTpaHAeTCA HA AEHTUH U Nyabny. PaKTOpamMn pUCKa ABAAKOTCA HELOCTAaTOUYHAA FTMIMEHA NOAOCTU PTa,
yactoe ynoTtpebneHne cnagoctei, aeduumt GTOPa U CHUNKEHWE CAOHOOTAeNeHus. PasBuTMe Kapueca
NPOX0OAMUT HECKOJIbKO CTaZNi: NATHO, MOBEPXHOCTHbINM, cpeaHuUi u rnybokuii Kapumec.

HekapuosHble nopakeHusa 3ybos

HekapnosHblie 3a60neBaHNs He CBA3aHbl C AEATE/NIbHOCTbIO MMKPOOPraHM3MOB U MMEKT pasindHoe
npoucxoxaeHue. M'MNonaasmns smann BO3HMKaET BCAeACTBUE HapyLleHnsa dopmmnpoBaHma 3yboB B nepuos,
pa3suTma. Pnoopos passmBaeTca NP 3bbITOYHOM NOCTyNaeHUn GpTopa B OpraHM3m. Ipo3ma SMasim CBsI3aHa
C BO34ENCTBMEM KUCIOT U MexaHMYecKux ¢akTopoB. KnuMHOBUAHbLIA AedeKT vale noKanusyertcs B
npuweeyHo obnactm 3y60B M COMPOBOMKAAETCA MOBbILEHHON 4YyBCTBMTE/IbHOCTbIO. [laTonornyeckan
CTUPaEeMoCTb Hab04AETCA NPU HAPYLLEHUAX NPUKYca, BPYKCM3Me U Ype3MepHOM HarpysKke Ha 3y6bl. ITu
COCTOAHUSA TpebytoT anddepeHUnanbHON ANArHOCTUKM U UHANBUAYANbHOIO NOAX0Aa K IeYEHMUIO.

AnarHoctuka n nedyeHue

[OnarHocTMKa Kapueca BK/OYAET K/AMHUMYECKUM OCMOTP, 30HAMPOBAHWE, peHTreHorpaduio U
COBPEMEHHbIE METObl Na3epHON AMArHOCTUKKU. JledeHne 3aBUCUT OT CTaauWM 3aboNeBaHUA U BK/KOYAET
peMMHEPaNN3yOLLYO Tepanuto, npenapmMpoBaHne n naombuposaHue. MNpu rnyboKom NopaKeHnm MoXKeT
noTpeboBaThCA SIHAOAOHTUUECKOE NedeHne. Hekapmno3sHbie NopaKeHuns ieyaTca B 3aBUCUMOCTU OT MPUYMHbI
BO3HWKHOBEHMA. [IpUMEHSAIOTCA  pemMuHepanusylollMe npenapaTbl, pecTaBpauus  KOMMO3UTHbIMMU
maTepuanamm, KOppeKkLma NpuUKyca U ycTpaHeHMe TPaBMUPYOWMX GaKTOpPOB. BarKHbIM 3Tanom seyeHus
ABNAETCA YyCTpaHeHWe NpUYnHbl 3a601eBaHMA 1 NpoduUNaKTUKa AaNbHELLIEro NPorpeccMpoBaHms.

Mpodunaktunka

MpodurnakTMKa Kapneca M HeKapMo3HbIx 3ab601eBaHNN BKIOYAET COBN0AEHME TMTUEHBI NONOCTH PTa,
paunoHanbHOE NMUTAHWE U perynspHble CTOMaTo/IorMyeckne ocmoTpbl. Mcnonb3oBaHMe dTopcoaeprKallmx
nacT CnocobCTBYeT YKPEMJIEHUIO 3Majii U CHUMKEHUIO pPUCKa AeMuHepanusaumu. OrpaHuyeHue
ynoTpebaeHuns caxapa yMmeHbLUaeT aKTUBHOCTb KapuecoreHHbIx 6akTepuit. Jns npodunakTMKM HEKAPMUO3HbIX
Nopa*KeHMi BaXKHO KOHTPOAMPOBaTb BO3AENCTBME KUCIOT, nsberaTtb TpaBMaTUUYECKOM YUCTKUM 3y6OB U
CBOEBPEMEHHO KOPPEKTUPOBATb HapylleHMA nNpukyca. MpodeccmoHanbHas rMrmeHa U paHHAA AMarHoCTMKa
ABNAOTCA KAOYEBIMU Mepamm NPOGUNAKTUKM CTOMATOIOMMYECKUX 3a00NeBaAHNIA.
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3aknoveHue

Kapnec M HeKapuosHble 3aboneBaHMA NpPenCcTaBAAOT CepPbE3HYID Mpobaemy coBpemMeHHOW
cTomaTtonormn. Wx pasBuTME CBA3AHO C  Pa3/IMYHBIMKU  STUONOTUYECKMMM daKTopamu U  Tpebyet
KOMMNAEKCHOrO Noaxoaa K AnarHocTnke n nederHnto. CBoeBpemMeHHaa NpodunaKkTMKa, paHHee BbliBAEHWE U
KayecTBEHHAsA CTOMATO/IOTMYECKan NOMOLLb NO3BOAIOT COXPAHUTb 340p0Bbe 3yOOB U yAy4LIUTL KAYecTBO
KM3HM NAUNEHTOB.

CnUCOK UCNoAb30BaHHOW UTepPaTypbl:
1.6opoBckuit E.B. TepaneBTuyecKkas ctomatonorus. — Mocksa: NOTAP-Megua, 2021.
2.Jl1eoHTbeB B.K. Kapueconorma. — Mocksa: MeguumHa, 2020.
3.Kidd E., Fejerskov O. Dental Caries: The Disease and Its Clinical Management. — Oxford: Wiley Blackwell,
2019.
4.Mount G.J. Preservation and Restoration of Tooth Structure. — London: Wiley, 2020.
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Awwupos [aaHy ApchaHoBuY
Mpenoaasatenb Kadeapbl TepaneBTUYECKON CTOMATO/IOMNKU
locypapctBeHHOro MeauuMHCKoro yHuBepcuTeTa TypkMeHUcTaHa umeHn MblpaTta MappbleBa

OPrAHU3ALMA TEPANEBTUYECKOI CTOMATO/IOTMYECKOW CNYKBbl CPEAWN HACENEHUA

AHHOTauuA

TepaneBTMYECKass CTOMATO/IOMMA 3aHMMAeT BA)KHOE MeCTO B CUCTeMe 340aBOOXPaHEHUs,
obecneumBas NPoUNAKTUKY, AMATHOCTUKY W nedveHune 3aboseBaHW 3y6oB, MAPOAOHTA WM CAU3UCTOW
060/104KkM nonoctn prta. OpraHM3aLMsa CTOMATONOTMYECKOW CAYXKObl cpeau HaceseHUs Hampas/ieHa Ha
NoBbILIEHME AOCTYNHOCTM KBaMOULMPOBAHHOM NOMOLLU, CHUKEHME CTOMATOIOrMYECcKo 3aboneBaemocTm
M yAyylWeHMe KayecTBa KU3HW. IPPEeKTUBHAA cUCTeMa BK/IOYAET TOCYAAPCTBEHHbIE WM YACTHble
CTOMATO/IOTUYECKME YUpeXKAeHUs, NPOodUNAKTUYECKME MPOrpaMmbl, AUCNaHcepHoe HabnogeHue wu
CaHMUTApPHO-MPOCBETUTENbCKYIO PaboTy. Ocobyto posib UrpatoT PaHHAS ANArHOCTMKA, NPOPUNAKTUKA Kapueca
N o0byyeHMe HaceneHMsa NpPaBMAaM FMIMeHbl MOAOCTU pTa. B cTaTbe paccmaTpuBaloTcA CTPYKTYPa, 3a4a4u 1
COBPEMEHHbIe HamnpaB/eHNA Pa3BUTUA TepaneBTUYECKOM CTOMATONOIMMYECKON CNYKObI.

KntoueBble cnosa:
TepaneBTMYeCcKasa CTOMATO/I0MMA, CTOMATO/IorMYecKan cnyxkba, npodunakTnKa, HaceneHue,
opraHM3aumaA 34paBoOXPaHEHMA, ANCNAHCEPU3aLMA.

Ashirov Dayanch Arslanovich
Teacher of the Department of Therapeutic Dentistry
Myrat Garryev State Medical University of Turkmenistan

ORGANIZATION OF THERAPEUTIC DENTAL SERVICE AMONG THE POPULATION

Abstract
Therapeutic dentistry plays an important role in the healthcare system by providing prevention,
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diagnosis, and treatment of dental and oral diseases. The organization of dental services is aimed at
improving access to qualified care, reducing the prevalence of dental diseases, and improving quality of life.
An effective system includes public and private dental institutions, preventive programs, dispensary
observation, and health education. Early diagnosis and oral hygiene education are particularly important.
This article discusses the structure, objectives, and modern development directions of therapeutic dental
services.
Keywords:
therapeutic dentistry, dental service, prevention, population,
healthcare organization, dispensary observation.

TepaneBTMYECKasA CTOMATONIONMUA ABAAETCA O4HMM M3 OCHOBHbIX HanpasBAEHWI CTOMATO/I0rMYeCcKon
nomoLm HaceneHuto. OHa BK/IIOYAET ANATHOCTUKY, NedeHre U NPOodUNAKTUKY Kapueca, ero OC/IOXHEHUN,
3aboneBaHMii NapogoHTa M CAM3UCTOM 060NOYKM MOMOCTM pTa. Bblcokasa pacnpocTpaHEHHOCTb
CTOMATONOTrMYecKMx 3abosieBaHU AenaeT opraHM3auMio AaHHOM CAy»KObl BarKHOM 3agadvelt cUCTEMbI
34paBooxpaHeHna. OCHOBHas LUe/fb 3ak/ato4vaeTcas B obecrnevyeHMM HaceneHua  KayecTBEHHOM,
CBOEBPEMEHHOM U AOCTYMHOM CTOMATOJIOrMYecKon nomollbto. OpraHmnsaumnsa cayXobl OoNXKHa y4UTbIBaTb
BO3PaCTHble OCOBEHHOCTM MNAUMEHTOB, YpOBeHb 33a00/1E€BAEMOCTM U pPernoHanbHble OCOBEHHOCTW.
PaunoHanbHO NOCTPOEHHas CTOMATONIOIMMYECKas CUCTEeMa CrocOoBCTBYET CHUMKEHUIO OCNOMKHEHUI,
YMEHbLUEHWNIO 3aTpaT Ha JIeYEHME U YAYULLIEHMIO 0OLLEro COCTOAHMA 340P0OBbA HaceAeHuUA.

CTpYKTYypa CTOMaTONOrMYECKOM CNYyKObI

CtomaTtosiornyeckaa cay»kba BKAOYAET [OCYyAAPCTBEHHbIE MOJIMKAMHUKA, YACTHbIE KAWHWKM,
cneumannsnpoBaHHble LEHTPbI MU CTOMATOIOrMYEeCKMEe KabrHeTbl Npy 06pa3oBaTesibHbIX M NPOMbILIEHHbIX
yypexaeHusx. [ocysapcTBeHHble yuyperKaeHMa obecneynmBatoT MACCOBYHD AOCTYNMHOCTb MeANUMHCKON
NoOMOLWM U NPODUNAKTUYECKMX MeponpuATUiA. YacTHble KAWHWKM NPeaoCTaBAAT  pacluMpeHHble
AMarHocTmyeckme n nevebHble BOSMOXKHOCTU C UCMO/Ib30BaHMEM COBPEMEHHbIX TEXHOIOMUIA. B CTpYKTYpY
CNyXKO6bl BXOAAT TepaneBTUYecKne KabuHeTbl, PEHTIEHOIOTMYECKNE OTAENEHMA, CTEPUIN3ALMOHHbIE 610KK
n npodunakTMyeckme noapasaeneHns. Hannume YETKO OPraHM30BaHHOM CTPYKTYpPbl NO3BOAAET
paLMOoHaNbHO pacnpenenaTb NOTOK NALMEHTOB W MOBbLIWATb KayecTBO nedeHns. KomnaeKkcHan paboTta Bcex
noapasgeneHnin obecneymBaeT HeNPepPbIBHOCTb CTOMATO/I0MMYECKOM MOMOLLM.

OCHOBHble 334a4M TepaneBTUYECKO CTOMATOOMUK

K OCHOBHbIM 33s@4yaM OTHOCATCA NpodUNAaKTUKA CTOMATONOrMYeckux 3abosieBaHUN, pPaHHAA
AMAarHoCTUKa, fieyeHne NaTonormMii U amcnaHcepHoe HabatoaeHue nauneHToB. BaxHoM 3apadelt Asnaetca
CHUYKEHMeEe PAacnPOCTPaHEHHOCTU Kapmeca 1 ero oCNoXKHEHWN. TakKe 60/blLIoe 3HAaYEeHNE MMEET COXPaHeHUe
3y60B M npeaynpexaeHue npexaespeMeHHon notepu 3ybHoro pAaga. TepaneBTUYECKas CTOMATONOMMA
HanpaB/seHa Ha BOCCTAaHOBNEHWE aHaTOMMyeckoh dopmbl M OyHKUMKM 3y6oB. [lONONAHUTENBbHO
OCYLLECTBNAETCA IeYeHNe BOCMaauUTeNbHbIX 3a601eBaHNM CIM3UCTOM 060104KM NOAOCTU PTa U NapoLoHTa.
BbinonHeHWe 3TMX 33434 TPebyeT BbICOKOW KBAaMPUKALMM CNEeLManuCcToB, COBpeEMEHHOro 060pyaoBaHuUA 1
addeKTMBHOM opraHM3aumm paboTbl CTOMaTO/IONMUYECKUX YUPEKAEHWNA.

MpodunakTuyeckan pabota cpeam HaceneHus

MpodunakTMKa 3aHMMaET LEeHTpPasibHOE MECTO B OpPraHM3auuuM CTOMATOIOrMYeckoi cay»Kbbl. OHa
BK/IIOMAET CAHUTAPHO-NPOCBETUTENLCKYIO AeATENIbHOCTb, 0ByYeHWe HaceNeHUA NPaBMaam rMrMeHbl NOJ0CTH
pTa U perynapHble npodunakTmyeckme ocmotpbl. Ocoboe BHUMaHWE yaenseTcA AeTAM M MoAPOCTKam,
NOCKO/IbKY NpodunakTnka Hanbonee addpekTnBHa B paHHem Bo3pacTe. MpoBoaAaTca npodeccroHanbHas
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rTMrMeHa nosocTm  pta, ¢TopMpoBaHue 3yb6os, repmetmsauma Guccyp WM KOHTPOAb  MUTAHMUA.
MpodunakTuyeckme nporpammbl MO3BOAAIOT YMEHbLWWUTb YacTOTy pPas3BUTMA Kapueca W 3aboseBaHuUi
napogoHTa. PopmmnposBaHmMe KyibTypbl yXo4a 3a NONOCTbIO PTa CNOCOBCTBYET AONTOCPOYHOMY COXPAHEHUIO
CTOMATO/I0rMYECKOTO 340P0BbA HaceNeHuA.

OuncnaHcepumsauma HaceneHua

ducnaHcepHoe HabnoaeHWe MNO3BONSAET CBOEBPEMEHHO BbIABAATL 3aboseBaHMA NONOCTM pTa U
KOHTPOAMPOBaTb 3PPEKTUBHOCTL JSleYeHUa. PerynapHoiM ocmoTpam nogaexaTt netn, bepemeHHble
EHLWMHbI, NaUMEHTbI C XPOHUYECKMMM 3aD0NEBAHUAMM U MLL@ NOXKUAOFO BO3pacTa. JucnaHcepusauma
BK/IIOYAET OCMOTP, AMArHOCTMKY, COCTABAEHME NAaHa NevyeHUA M NPoPUNaKTUYECKME pPeKoOMeHAaALUM.
Ocoboe 3HayeHWe wmeeT HabnogeHWe nauneHToB ¢ 3aboneBaHMAMM MAPOAOHTA, NpeapPakoBbIMM
COCTOAHMAMM U XPOHUYECKMMM BOCNANUTENBHBIMWU Npoueccamu. CUCTEMATUYECKUI KOHTPO/Ib NO3BOASET
npeaynpexaaTe OC/0XKHEHUA U CBOEBPEMEHHO MPOBOAUTL JieveHUue. JUcnaHcepHbIM MeTos, 3HaYUTENbHO
nosblwaeT 3pPeKTUBHOCTb CTOMATONOIMMYECKOM NOMOLLM.

KappoBoe obecneyeHune 1 ocHalleHue

3¢dPeKTUBHOCTL  CTOMATONOMMYECKON  CAYXKObl  3aBUCUMT OT MNpodeccrmoHanbHON  NoArOTOBKM
CNeuManncToB W TEXHUYECKOrO OCHALLEHWUs  y4ypexaeHui. Bpay-ctomatonor [AOMKEH BNALETb
COBPEMEHHbIMU METOAAMWU AMATHOCTUKU U NIeYeHUA, PETryIAPHO NPOXOANTb MOBbIWEHUE KBaNUbUKaLMUK.
OcHalleHne KabWHETOB BK/IOYAET CTOMATO/IOTMYECKME YCTAHOBKM, PEHTreHosIorMyeckoe obopyaoBaHue,
3HAOAOHTUYECKME CUCTEMbI U CTEPUAN3ALMOHHYIO annapaTypy. CoBpemMeHHble matepuanbl U undpoBsblie
TEXHO/IOTMU NOBbILWAKOT KAYEeCTBO JIe4eHUn U KompopT naumeHToB. HeaocTaTouHoe ocHalleHue n geduumT
KagpoB MOTYT CHUMKaTb LOCTYNHOCTb CTOMATO/MIOrMYecKkoir nomoln. [osTomy pas3BUTME KaZpOoBOTO
noTeHuMana u mogepHnsaumsa obopynoBaHNA ABASIOTCA NPUOPUTETHLIMM 334a4aMM 34PaBOOXPAHEHMS.

CoBpeMeHHble HanpaB/ieHUsA Pa3BUTUA CTOMATONOMMYECKOM CNYKObI

CoBpemMeHHas CTOMaTo/I0rMA aKTUBHO BHegpAeT LMdpoBble TEXHONOMMU N MHHOBALMOHHbIE METOAb!
neyvenus. McnonbayoTcAa 3N1EeKTPOHHbIE MeAMLIMHCKME KapTbl, UndpoBaa peHTreHorpadua, KomnbloTepHasn
OMArHOCTMKa M COBPEMEHHbIE pecTaBpauMOHHble maTepuanbl. Pa3Butve TenemegmumHbl MNO3BOAAET
NpPoBOAMTbL AUCTAHLMOHHbIE KOHCYAbTaUMM W MNOBbIWATb AOCTYMHOCTb NOMOLWM B YAANEHHbIX PErMOHAX.
BaxkHoe HanpaB/ieHMe — BHeAPEHWE MEeXAYHAapPOAHbIX CTAHAAPTOB JIEUYEHUS UM KOHTPO/IA KayecTsa
MegMUMHCKMX ycnyr. CoBpemMeHHass CToMaTtoJiorMyeckaa cayXba OpuveHTMpoBaHaA Ha MaLMeHTa,
NPodUAAKTUKY M MUHMMAIbHO MHBa3UBHbIE METOAbI NeYeHUA. ITU TEHAEHUMMN CNOCOBCTBYIOT NOBbIWEHUIO
a¢ddeKTMBHOCTU PabOoTbl U YAYULIEHUIO CTOMATONOTMYECKOTO 340P0BbA HAaCeNEHUA.

3aKknioueHune

OpraHusaumsa TepaneBTUYECKOM CTOMATO/IONMYECKOM CAy»KObl Cpean HaceneHuAa MMEET BaXKHOe
3Ha4YeHuWe oA CUCTEMbI 34PaBOOXPaHEHUA. KOMNNEKCHbIM NoaxoA, BKAOYAOLWMIA NPOOUNAKTUKY, PAHHIOK
OMArHoCTUKY, [AWCMAHCEepU3aLMlo M BHeApPEHME COBPEMEHHbIX TEXHONOMMI, MO3BONSAET CHU3UTbL
CTOMAaTONIOTNYECKY0 3a60/1€BaeMOCTb M NOBbICUTb KAYECTBO XU3HW NALLMEHTOB.

CnMCOK UCNONb30BaHHOM INTepaTypbl:
1.6opoBckuit E.B. TepaneBTuyecKkas ctomatonorns. — Mocksa: NOTAP-Megua, 2021.
2.leoHTbeB B.K. OpraHmnsaumnsa cTomaTonorM4yeckom nomoLm HaceneHmo. — Mockea: MeaunumHa, 2020.
3.Greenberg M.S. Burket’s Oral Medicine. — Hamilton: BC Decker, 2019.
4.Peterson L. Contemporary Oral and Maxillofacial Surgery. — St. Louis: Mosby, 2020.
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Awwupos [aaHy ApchaHoBuY
MpenopasaTtenb Kadeapbl TEpaneBTUYECKOM CTOMATONOMMN
locypapcTtBeHHOro MegumuuHCKoro yHusepcuteTa TypkmeHUctaHa imeHn MbipaTa MappbleBa

COBPEMEHHbIE 3HAOAOHTUHECKUE NMHCTPYMEHTbDI

AHHOTauuA

DHOOAOHTMA ABAAETCS BaXHbIM HanpasBAeHMEM TepaneBTUYECKOM CTOMATONOrMM, KoTopoe
3aHMMaETCA AMarHOCTUKOM, neveHnem u npodunakTuKon sabonesaHui Nyabnbl U NepMannuKanbHbIX TKaHEN.
KauecTBeHHOe /ileyeHMEe KOPHEBbIX KaHa/noB HEBO3MOXHO 6e3 MCNo/ib30BaHUA  COBPEMEHHbIX
3HAOAOHTUYECKUX MHCTPYMEHTOB. Pa3sBnTve cTomaToNIOrMUYecKmMX TEXHONOMIM NPUBENO K MNOABIEHUIO HOBbIX
MaTePUanNoB M YCTPOMCTB, MO3BOAKOWMX MOBbLICUTb TOYHOCTb 0O6PABOTKM KaHA/OB, COKPaTUTb Bpems
NIeYeHMA N YMEHbLUUTb PUCK OC/IOKHEHMN. B coBpemMeHHON MPaKTUKE LMPOKO MPUMEHSIOTCA HUKEsb-
TUTAHOBble ¢an/bl, aneKc/0KaTopbl, 3HAOMOTOPbI, YAbTPA3BYKOBblIE CUCTEMbI M UPPUTaLUOHHbIE
YCTPOICTBA. MX MCNONb30BaHME 3HAYUTENIbHO Yay4yllaeT pes3y/bTaTbl SIeYEHUA M MOBbLIWAET COXPAaHHOCTb
3yboB. B cTaTbe paccmaTpmBatoTcA OCHOBHbIE BMAbI COBPEMEHHbIX IHAO0AOHTUYECKUX UHCTPYMEHTOB U UX
NPaKTUYeCKoe 3HaYeHme.

Kniouesble cnosa:
3HAOAO0HTMA, CTOMATO/I0TMA, KOPHEBbLIE KaHa/lbl, HAKE/Ib-TUTAHOBbIE MHCTPYMEHTbI,
aneKcao0KaTop, IHAOMOTOP.

Ashirov Dayanch Arslanovich
Teacher of the Department of Therapeutic Dentistry
Myrat Garryev State Medical University of Turkmenistan

MODERN ENDODONTIC INSTRUMENTS

Abstract
Endodontics is an important branch of therapeutic dentistry focused on the diagnosis, treatment, and

prevention of pulp and periapical tissue diseases. High-quality root canal treatment is impossible without the
use of modern endodontic instruments. The development of dental technologies has led to the emergence
of new materials and devices that improve treatment accuracy, reduce procedure time, and minimize
complications. Nickel-titanium files, apex locators, endomotors, ultrasonic systems, and irrigation devices are
widely used in modern practice. Their application significantly improves treatment outcomes and tooth
preservation. This article discusses the main types of modern endodontic instruments and their practical
significance.

Keywords:

endodontics, dentistry, root canals, nickel-titanium instruments, apex locator, endomotor.

JHAOAOHTMYECKOE JIeYEHME WrpaeT BaXKHYl POJib B  COXPaHEHUMM 3y6OB, MNOPaAXKEHHbIX
BOCMaNNTENbHBIMU U MHOEKUMOHHbIMKU npoueccami. OCHOBHaA Le/b fIeYeHMA 3aKN0YaeTca B yaaneHuu
WHOUUMPOBAHHOM  My/bMbl, TUiaTeNbHOM 06paboTKe KOPHEBbIX KAHA/MoB W WX TEepMETUYHOM
nnombupoBaHMM. PaHee CTOMAaTto/oOTM WMCMO/b30BaNM MPEUMYLLECTBEHHO PYYHblE WMHCTPYMEHTbI, 4TO
YBEANUYMBANO NPOAOIKUTENbHOCTb N€YEHUA U BEPOATHOCTb OWMB0K. CoBpeMeHHble TEXHO0MMIN NO3BOANAM
paspaboTtatb 6onee 3pPeKTUBHble M 6HesonacHble WHCTPYMeHTbl. Mcnosib3oBaHWe WHHOBALMOHHBbIX
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maTepuanos M UMOPOBbLIX CUCTEM 3HAYMTENbHO MOBLICUIO KAYECTBO 3SHAOLOHTUYECKOro JieyeHus.
Bnarogapsa coBpeMeHHbIM MHCTPYMEHTAM BPay MOXKET TOYHEE ONpeaenaTb AJMHY KaHana, Ayylle oYnLwaTtb
€ro CTEHKM U CHUXKaTb BEPOATHOCTb OCNOKHEHMI NOCNE NEYEHUA.

Py4YHble SHAOAOHTUYECKME NHCTPYMEHTDI

K py4YHbIM MHCTPYMEHTaM OTHOCATCA dalinbl, pUMepsbl, pawnuam u cnpegepbl. OHM UCNONb3YOTCA ANA
nepBnYHON 06PabOTKM KOPHEBbLIX KAHANOB, YAANEHWUA MNOPaXKeHHbIX TKAHelW M paclMpeHusa npocseTa
KaHana. Hanbonee pacnpoctpaHéHHbIMM asaatoTca K-paiinbl n H-dpalinbl, U3roToBNEHHbIE N3 HEPXKABEIOLLEN
CTaNn WAU HUKENb-TUTAHOBOIO CN/iaBa. PyyHble MHCTPYMEHTbI NO3BO/AOT BpPavyy KOHTPOMPOBATL CUAY
BO3AENCTBMA M HAMpaB/JEHUE [ABUMKEHUA B C/OMHbIX KAMHUYECKMX Caydasx. HecmoTpa Ha pasButue
MALUMHHbIX TEXHONOMNIA, PYYHbIE MHCTPYMEHTbI OCTAlOTCA BaXKHOM 4acTbio 3HAOAOHTUYECKoro Habopa. Mx
NPUMEHSAIOT NPU NPOXOXKAEHUM Y3KUX, UCKPUBNEHHbIX M TPYAHOAOCTYMHbIX KAHANO0B, @ TaKXKe Ha HauaslbHbIX
3Tanax NeyeHus.

MalUMHHbIE HUKENb-TUTAHOBbIE CUCTEMbI

MalKnHHbIe 3HAOAOHTUYECKME MHCTPYMEHTbI MpeAcTaB/ieHbl BPAWAWUMUCA U PELUMPOKHbIMU
¢daitnamum, U3roToBAEHHbIMM M3 HUKENb-TUTAHOBOrO CM/iaBa. ITOT MaTepuan OT/AMYAETCA BbICOKOM
3N1AaCTUYHOCTbIO U YCTOMYMBOCTBIO K aedopmaumn. MalKMHHbIE CUCTEMbI MO3BOAAIOT ObicTpee U
KayecTBeHHee 06pabaTbiBaTb KaHa/bl [aXke CO CNOXHOM aHaTomMuen. Mcnosb3oBaHMe 3HAOMOTOPOB C
KOHTPO/IEM CKOPOCTU M KPYTALWETO MOMEHTA CHUMAET PUCK MOJIOMKM MHCTPYMEHTA BHYTPWM KaHana.
CoBpeMeHHble CUCTEMbI 3HAYMUTENIbHO COKPALLAIOT BPEMSA NIEYEHUA M YMEHbLUAIOT YTOMASEMOCTb Bpaya.
Bnarogapsa BbICOKOW TMOKOCTU HUKeNb-TUTaHOBble daisibl MOBTOPSOT €CTECTBEHHYI KPUBM3HY KaHana,
obecneunBan 6onee be3onacHyto 06paboTKy.

AneKc10KaTopbl U SHAOMOTOPbI

AneKcnokatop npeacraBaseT coboi 3NeKTPOHHOEe YCTPOWUCTBO ANA onpenenieHns paboyein ASWHbI
KOPHEBOro KaHana. ToyHOe Wu3MepeHuMe AJIMHbl HeobxoauMMo p[ns KavyecTBeHHoM o06paboTkn w
naombupoBaHMA KaHana. Mcnosb3oBaHME aneKc/ioKaTopa CHUMKaeT HeobXxoAMMOCTb MHOFOKPaTHOro
PEHTIEHONOIMMYECKOrO KOHTPOAS. DHAOMOTOPbLI MPUMEHAIOTCA ANS PaboTbl C MALWWHHbIMK daiinamun u
obecneynBatoT KOHTPOIMPYyeEMOe BpalLeHMe MHCTpymeHTa. CoBpeMeHHble MOAEM OCHALLEHbl LMdpOoBbIM
aucnneem, QyHKUMEN aBTOpPeBEpPCa M BO3MOMKHOCTbIO HACTPOMKKM napameTpoB pabotbl. CoBmMelleHue
aneKkc/10KkaTopa M 3HAOMOTOPA B OAHOM YCTPOMUCTBE AeNaeT fievyeHne 6onee yaoOHbIM U TOUHbIM.

NppuraymoHHble CUCTEMbI U YIbTPA3BYK

MexaHn4yecKkana 0b6paboTKa KaHasoB HeLZOCTaTOYHA 6e3 KaYecTBEHHOW MeOUKAMEHTO3HON OYMCTKU.
[na 3TOro MCnonb3yloTca MPPUTrauMOHHbIE PACTBOPbI: FMMOXI0OPUT HaTpuA, xaoprekecmauH u 3ATA.
CoBpemMeHHble MppUraumMoHHble cucTtembl obecneumBatloT 3PPEKTUBHYIO [OCTAaBKy pPacTBOpoB B
TPYAHOAOCTYMHbIE YYaCTKM KaHafa. YNbTPasByKOBble HAKOHEYHWMKM YyylaloT OYMLLEHWE CTEHOK MU
CNocobCTBYIOT yaaneHuto 6MonieHKM. AKTUBALMA PAcTBOPOB Y/bTPA3BYKOM MOBbILWAET aHTUMMUKPOOHbIN
addeKT M ynyywaeT NPOrHo3 neyeHua. Mcnonb3oBaHWe COBPEMEHHbIX CUCTEM MppUrauum ABAAETCA
0653aTeIbHbIM 3TaNoOM KayeCTBEHHOMN 3HAO0A0HTUM.

3akntoyeHune

CoBpemMeHHble 3HAOAOHTUYECKME UMHCTPYMEHTbI 3HAUYUTENIbHO MOBbICUAN 3PPEKTUBHOCTb NeyeHus
3aboneBaHMIi KOPHEBbLIX KaHanoB. Mcnosb3oBaHME PYy4YHbIX W MaLWMHHbLIX GaliNoB, aneKkCcAoKaTopos,
3HZOMOTOPOB W COBPEMEHHbIX MPPUTALMOHHBIX CUCTEM MO3BOJIAET YAYULLIMTb KayecTBO 06paboTKM KaHanoB
M NOBbICUTb BEPOATHOCTb COXPaHeHWA 3yb6a. Pa3BuTME TEXHO/IOrMIA MPOLONKAET COBEpPLIEHCTBOBATb
9HAOAOHTUYECKOE NleyeHne, aenas ero 6osee 6€30NacHbIM, ObICTPbIM U NPeaCcKasyeMbIM.

CNMCOK UCNONb30BaHHOM INTepaTypbl:
1.6opoBckuit E.B. TepaneBTuyecKkas ctomatonorus. — Mocksa: NOTAP-Mepgua, 2021.
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®U3UOTEPANEBTUYECKUE METOAbI IEYEHWUA 3ABOIEBAHUI
C/IN3UCTON OBONI0YKM NONOCTU PTA

AHHOTauuA
3aboneBaHUA CANBUCTOM ODONOYKM MONOCTM PTa ABAAIOTCA PACNPOCTPAHEHHOM naTosornen B
NpaKTUKe TepaneBTUYECKOM CTOMATONOMMN. K HUM OTHOCATCA CTOMaTUTbl, TMHTUBUTbI, XENAUTbI, FIOCCUTDI,
9PO3MBHO-A3BEHHbIE U BOCMa/IUTE/NbHbIE MPOLLECCHl PA3/IMYHON 3TMONOTUU. [TOMUMO MeaUKaMEHTO3HOMO
JIeYEHUS, BaXKHOE MECTO 3aHUMAeT GM3NOoTEPANUS, KOTOPas CNOCOBCTBYET YCKOPEHMIO pereHepaLMmn TKaHek,
YMEHDBLUEHUIO BOCMANEHMUA, CHATUIO BOMM U YAYULWEHUIO MUKPOLMPRYAAUUK. DusmoTepaneBTUHECKME
MEeTOZbl MPUMEHAIOTCA KaK CaMOCTOATE/IbHbIN, TaK M BCMOMOraTe/ibHbIi CNocob sieueHns B KOMMIEKCHOM
Tepanuu. B cTaTbe paccMaTpPMBAOTCA OCHOBHble (U3MOTEepaneBTUYECKME METOAbI, MOKa3aHWA K WX
NPUMEHEHMIO, MEXAHM3M AENCTBUA U 3HAUYEHUE B le4eHNN 3ab01eBaHUI CAM3UCTON 060104KM NOSOCTU pTa.
Kniouesble cnosa:
¢dun3mnoTepanus, cnmsuncraa 060104Ka NOAOCTU pTa, CTOMATUT, TMHTUBWT,

nasepoTepanus, 3N1eKTpodopes, NeveHue.

Ashirov Dayanch Arslanovich
Teacher of the Department of Therapeutic Dentistry
Myrat Garryev State Medical University of Turkmenistan

PHYSIOTHERAPEUTIC METHODS FOR THE TREATMENT OF ORAL MUCOSAL DISEASES

Abstract
Diseases of the oral mucosa are common pathologies in therapeutic dentistry. These include

stomatitis, gingivitis, cheilitis, glossitis, erosive-ulcerative, and inflammatory processes of various etiologies.
In addition to drug therapy, physiotherapy plays an important role by accelerating tissue regeneration,
reducing inflammation, relieving pain, and improving microcirculation. Physiotherapeutic methods are used
both independently and as supportive treatment in komnnekc therapy. This article discusses the main
physiotherapeutic methods, indications for their use, mechanisms of action, and their importance in the
treatment of oral mucosal diseases.

Keywords:

physiotherapy, oral mucosa, stomatitis, gingivitis, laser therapy, electrophoresis, treatment.
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3aboneBaHNA CANMBUCTOM OBONOYKM MONOCTM pTa 3aHMMAOT 3HAYUTENIbHOE MecTo cpeau
CTOMATO/IOTMYECKUX MATONOTUIA U YACTO COMPOBONKAAITCA OONbIO, MMKEHWEeM, HapyleHWem MUTAHUA U
CHU)KEHMEM KauyecTBa KM3HM naumeHTa. MpuumHamm pasBuTmna MoryT 6biTb MHGEKLMOHHbIE areHTbl, TPaBMbl,
annepruyeckne peakumu, 3ab6oneBaHns BHYTPEHHUX OPraHOB U CHUMEHUE MMMyHUTEeTa. JleyeHne AaHHbIX
3aboneBaHu TpebyeT KOMMNNEKCHOrO NOAX0A4a, BK/IOYAIOLWLEro YCTPaHeHMEe NPUYMHbLI, MEANKAMEHTO3HYHO
Tepanuilo M mecTHoe Bo3genctene. OaHUM M3 3PPEKTUBHBIX MeToAoB ABAAeTca ¢uamoTepanua. OHa
No3BOJIAET YCUAUTb AENCTBUE NEKAPCTBEHHbIX CPEACTB, YAYULWUTb KPOBOOOPALLEHME U YCKOPUTL NPOLLECChI
3axkmenenunsa. NcnonbsosaHme ¢usnoTepanmm OCOBEHHO BaXKHO MPU XPOHUYECKUX U PELULMBUPYHOLLMX
dopmax 3abonesaHui.

JlasepoTepanua

NasepoTepanma LWMPOKO NPUMEHAETCA B CTOMaTonorMmM 6narogaps npoTMBOBOCMANNTENILHOMY,
obesbonnBalolWEMY W pereHepupylolemy AencTBuio. HUSKOUHTEHCUBHOE Na3epHoe WU3/y4YeHue
CTUMYNNPYET  KAETOYHbI OOMEH, yay4ylwaeT MUKPOLMPKYAALMIO U YCKOPAET BOCCTAHOB/IEHME
NoBpPeXAEHHbIX TKaHen. MeToa MCNnonb3yeTcAa NpuM CTOMATUTaX, TMHIMBUTAX, MNapPOAOHTUTaX, 3PO3UBHO-
A3BEHHbIX NOPAXKEHUAX U reprneTUYeckmx MHpekuusx. Slasepotepanma YyMeHbLUAET OTEK, CHUXKAeT bonesble
oLlyLeHMA K cnocobcTeyeT 6osee HbICTPOMY INUTENN3NPOBAHMIO CIM3UCTON 060104KN. MpenmyLLecTBamm
meTofa ABAAloTcA 6e360/1e3HEHHOCTb, OTCYTCTBME TPABMATM3aUMKM TKaHel U BbicOKaa 3¢dEeKTUBHOCTD.
JlazepHoe neyeHme 4YacTo NPUMEHAETCA B COMETAaHUN C MeAMKAMEHTO3HOM Tepanmei ansa 4oCTUXeHus bonee
BbIPA*KEHHOIO KNIMHNYECKOro pe3ybTaTa.

dneKkTpodopes NeKapCcTBEHHbIX BELLECTB

dneKkTpodopes npeactaBnseT cobolt MeTos BBeAEHMA IEKAPCTBEHHbIX NPenapaToB Yepes CAUUCTYIO
060/104Ky NoA, BO3AENCTBMEM MOCTOSHHOIO 3/1IEKTPUYECKOro ToKa. IToT crnocob no3BonsfeT A0CTaBaAaTb
aKTMBHbIE BELLECTBA HEMOCPEACTBEHHO B O4ar BocnaseHus. B ctomatonornm anektpodopes npumeHseTca ¢
aHTUCENTMKAMM, BUTAaMWHAMM, KanbUMem, MOAOM W MPOTUBOBOCMNANIMTENbHBIMM cpeacTBaMu. MeTog,
MCNONb3yeTCcA MPU  XPOHUYECKUX BOCMNANUTENbHbIX MPOLEeccax, HeBPanruax, nNapoAoHTONATUAX W
3amMe/IEHHOM 3a*KUBAEHUU TKaHel. dnekTpodopes yaydliaeT TPOPUKY TKaHeM, yMmeHbLIaeT BoCnaneHue u
YCKOPSieT BOCCTAHOB/EHUE cAmsmncToli 060s104KkKu. Mpoueaypa OTAMYAETCA XOPOLIEN MEepPeHOCUMOCTbIO U
NO3BOJIAET CHU3UTb CUCTEMHYIO MEANKAMEHTO3HYIO HarpysKy Ha opraHM3m naumMeHTa.

YnbTpa3sBykoBaa Tepanusa

YNbTPasByK OKa3bliBaeT MeXaHUYecKoe, TennoBoe N GU3NKO-XMMUYECKOe BO3AENCTBME HA TKaHU. OH
y/ydlaeT KpPOBOCHabXeHWe, yMeHblUaeT BoOCMaieHUne U CTUMyAMpyeT obmeHHble npoueccbl. B
CTOMATONIOTMMU  YNbTPaA3BYKOBass Tepanua MNPUMEHSETCA MNpPU  XPOHUYECKUX BOCMANEHUSAX C/M3UCTOM
060/104KM, PYOLIOBbIX M3MEHEHUAX U HapyLEeHUaX MUKPOUMPKYNAUUK. YNbTpas3ByK cnocobcteyeT 6onee
rnyboKomy MPOHWKHOBEHMIO NEKAPCTBEHHbIX BELLECTB M YCKOPSAET pereHepaumio TKaHel. TakKe meton
MUCNoNb3yeTca A1a caHauuu NOAOCTM pTa U yaaneHus 3yO6HbIX OTAOXeHWi. MpumeHeHWe yAbTpasByKa
0c06€eHHO 3¢ PEeKTUBHO B COYETAHMUM C aHTUCENTUYECKOM M NPOTUBOBOCMA/IMTENLHOW TEPanuen.

JdapcoHBanunsaumn

JapcoHBanunsauma 0CHOBaHa Ha BO3AEUCTBUU UMMYNbCHbIX TOKOB BbICOKOM YacTOTbl M HanpsAKeHus.
MeToa, yny4dliaeT MUKPOLMPKYAALMIO, OKasblBaeT BaKTepuuuaHoe AeNACTBME U CTUMYAMpPYET O0BbMeHHble
npoueccbl B TKaHAX. B cTomaTosorMm NpMMEHAETCA MPU XPOHWUYECKUX BOCNASIUTENbHbIX 3abo0neBaHUAaX
CAN3UCTON 0O0NI0YKM, TMHIUBUTAX, XENAUTaX U 3amMeaSIeHHOM 3aXKMBAEHUWU 3po3uid. [apcoHBanusaums
ymeHbluaeT 60/ieBble OLLYLEeHMA, CHUMXKAET BOCMANEHMNE U YCKOPAET 3NUTEIM3aUMIO NOPAXKEHHbIX YYaCTKOB.
MeToa, OoTAMYaeTcs MNPOCTOTOM NPUMEHEHUSs U XOopollen nepeHocumocTbio. Kypc npoueayp nossonseT
[obuTbCA CTOMKOro TepanesTUYeckoro adpdekTa Npu XPOHNYECKUX NpoLeccax.

CeeTosieyeHune u YP-obnyyeHue

CeeToneyeHne u ynbtpaduosieToBoe 0b6ayYeHUE NPUMEHSIOTCS OAS JIeYEeHUs BOCNAIUTENbHbIX U
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MHPEKLMOHHbIX 3a60/1€BaHNI C/IN3UCTOMN 000/I0MKM NONOCTU PTa. YAbTpaduonet obnagaet 6aktepuunaHbim
AecTBMEeM, YMeHbLUaeT BOCMNAJIEHWE U CTUMYAMPYET UMMYHHble peakumn. MeTog MCnosb3yeTca npu
adTO3HbIX CTOMATUTAX, FEPNETUYECKUX TMOPANKEHUAX W  XPOHUYECKMX BOCMNAIUTENbHbIX MPOLECCAX.
CeeToTepanua cnocobCcTBYET yAyYLLEHUIO pereHepaunn TKaHe U yMeHbLLEeHUIO 6oneBoro cuHgpoma. Mpu
npaBWIbHOM NPUMEHEHWUN AaHHblE METOAbI MOBbLIWAOT 3GGEKTUBHOCTb KOMMIEKCHOTO IEYEHUA U YCKOPAIOT
BbI340POB/IEHME MALMNEHTOB.

3HayeHune du3noTepPannumn B KOMMNIEKCHOM NeYeHnmn

dusnoTepanus ABNAETCA BaXKHOM YaCTbto KOMMNIEKCHOTO IeveHUs 3a601eBaHUM CIN3UCTON 060104KM
nonoctu pra. OHa ycuaMBaeT AeCTBUME MEANKAMEHTO3HOM TEPANMM, COKPALLAET CPOKUN IEYEHUA U CHUMKAET
pUCK OC/IOKHEHWI. KombuHMpoBaHHOE npumeHeHue Pa3/INYHbIX MeToa0B nossosifeT
WHAMBUAYANNU3MPOBATb NeYeHMe B 3aBUCMMOCTM OT KAMHM4YecKon cuTyaumn. OcobeHHo 3sddeKTnBHa
dum3MoTepanma Npu XPOHUYECKUX N peungmeupytowmx ¢opmax 3abonesanHnin. MNpasunbHbIl BbiIbOp meToaa
33aBMCMUT OT AMarHo3a, ctagnm 3aboneBaHunsa n obLero cocToAHMA NnaumeHTa. Mcnonb3osaHme pusnoTepanmnm
MOBbILWAET KaYeCTBO SleYeHUs U cnocobcTeyeT H6os1ee HbICTPOMY BOCCTAHOBNEHWUIO GYHKLUMI MONOCTM pTa.

3aknoueHue

dusnoTepaneBTUYECKME METOAbI UTPAIOT BAXKHYIO POJIb B IeYEHUM 32060/1€BaHNI CIU3UCTON 060/1I04KM
noaocTh pta. Ux npumeHeHMe No3BoAAET YMEHbLUNTL BOCMANEHME, YCKOPUTb PereHepaLmio TKaHel, CHU3UTb
boneBble OWYLWEHNA U NOBbICUTb 3PPEKTUBHOCTb MEAMKAMEHTO3HOMN Tepanuu. KomnsieKcHbIM noaxon ¢
NCNoNb30BaHMEM PU3NOTEPANUN YAYULLIAET PE3Y/IbTaTbl NIEYEHUA M KAYECTBO KU3HM NALLUEHTOB.

CNMCOK UCNONb30BaHHOI INTEpaTypbl:
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locypapcTtBeHHOro MeamuuHCKoro yHusepcuteTa TypkmeHUcTaHa umeHn MeoipaTa Mappblesa

3NUAEMMONOINA 3AE0/IEBAHUIM C/IM3UCTON OBONI0YKU NOJIOCTU PTA

AHHOTauuA

3aboneBaHUs CIM3UCTOM 060I04KM NOOCTU PTa NPEACTABAAOT OO0 BaXKHYI0 MeANKO-COLMANbHYIO
npobsemy, Tak Kak LUMPOKO PacnpoCcTpaHeHbl cpeamn pas/iMyHbIX BO3PACTHbIX Fpynn HaceneHus. K gaHHOM
rpynne OTHOCATCA BOCManAuTeNbHble, MHOEKLMOHHbIE, anfepruiyeckne, ayTOMMMYHHble U NpeapaKoBble
3aboneBaHMA. Ha pacnpocTpaHEHHOCTb NaTO/IOMMIA BAMAIOT TMIMEHaA NOAOCTU PTa, NUTaHWE, BpeaHble
NPWBbIYKK, 0bLLEE COCTOAHME OPraHM3Ma U 3KoNorMYeckue pakTopbl. INUAEMNONOTUYECKME UCCEA0BAHMSA
No3BO/IAIOT OMNpPene/UTb YacToTy BCTPEYaeMOCTM 3abosieBaHWM, BbIABUTb rPYnMbl pUcKa U paspaboTatb
npodunakTMyeckne meponpuaTna. B ctatbe paccmaTpmBaroTCA OCHOBHbIE NOKa3aTe M PacnpoCTPaHEHHOCTH
3a60n1eBaHNN cnM3UCTON 0D60I0YKU NOAIOCTM pTa, GAKTOpPbl pUCKa, MeToAbl NPOPUNAKTUKM U 3HaAYeHue
paHHen ANarHOCTUKN.
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EPIDEMIOLOGY OF ORAL MUCOSAL DISEASES

Abstract

Diseases of the oral mucosa represent an important medical and social problem due to their high
prevalence among different age groups. This group includes inflammatory, infectious, allergic, autoimmune,
and precancerous diseases. Their prevalence is influenced by oral hygiene, nutrition, harmful habits, general
health, and environmental factors. Epidemiological studies help determine disease frequency, identify risk
groups, and develop preventive measures. This article discusses the prevalence of oral mucosal diseases, risk
factors, prevention methods, and the importance of early diagnosis.

Keywords:
oral mucosa, epidemiology, dentistry, prevention, risk factors, diagnosis.

3aboneBaHns cAM3UCTON O0BOIOYKM MONOCTU pPTa 33aHMMAIOT 3HAUYMTE/IbHOE MECTO B CTPYKType
cTomaTtonormyeckon 3sabonesaemoctv. OHM MOTYT MNpPOABAATbCA B BUAE BOCMANEHMNA, 53B, 3PO3UN,
rMNepKepaTo30B, TPUMOKOBLIX M BUPYCHbIX MOpa)keHui. YactoTa pAaHHbIX 3aboneBaHUn  exeroaHo
YBE/IMYMBAETCA, YTO CBA3AHO C M3MeHeHMeM 06pasa KM3HU, yXyAlleHNem 3KOJ0MMYecko 0b6CTaHOBKU U
POCTOM XPOHMYECKUX 3aboneBaHuit. Ocobyto 3HauMmocTb npobrema npuobpeTaeT M3-3a TOro, YTO
HEKOTOpbIe NOPaXKeHWUA CAU3UCTOM MOTYT MepexoamuTb B NpPeapaKoBble W 3/10KaYeCTBEHHbIE MPOLLEeCChI.
MN3yueHne annaemmonormm nossosseT OLEeHUTb MaclTab npobiembl U pa3paboTaTb 3¢pPeKTUBHbIE Mepbl
NPodUNAKTUKN U PaHHETO BbISIBIEHUA NaTONOTUI cpeay HaceneHus.

PacnpoctpaHéHHOCTb 3a601eBaHNN CM3MCTON 060104KM NONOCTHM pPTa

CornacHo anuaemmosorMyeckum nccnegoBaHnam, 3ab6onesaHma CAM3UCTON 060104YKM NOAOCTM pTa
BbIABMAIOTCA Y 3HAUYUTENbHOW 4YacTW HaceneHws. Hambonee 4acTto BCTpeYalOTCA CTOMATWUTbI, KaHAWAOO3,
repneTMyeckme nopaxkeHus, EWKOMNAKMA U  KPacCHbIM NAOCKUA Auvwain. Y peten npeobnagator
MHOEKUMOHHbIE U BOCNAIUTENbHbIE 3a601€BaHUSA, CBA3aHHble C HEAOCTATOYHOM MMIMEeHOoM U He3PenoCTbio
WMMYHHOM cUCTEMbI. Y B3POCAbIX Yallle ANArHOCTUPYHOTCA XPOHUYECKME BOCMANUTENIbHbIE U NPeapaKoBble
NU3MeHeHMA. Y NOXU/bIX NaLMEeHTOB PAacnpOCTpaHeHbl aTpodUYeckne npoueccobl U rpubKoBble UHDEKLUMN.
Yactota 3a60s1eBaHN 3aBUCUT OT PErnMoHa MpOXKMBAHUA, COLMANbHO-9KOHOMMYECKMX YCNOBUM, YPOBHSA
MeANUMHCKON NOMOLLM U AOCTYNMHOCTM CTOMATONOMMYECKOM NPOPUNAKTUKMN.

daKTopbl pUCKa pa3BuTHA 3aboneBaHUIA

PassuTMe 3abonesBaHuii cnmM3nCTol 060N0YKM MONOCTM pPTa CBA3AHO C BO3LENCTBMEM MECTHbIX U
ob6wmx dakTtopoB. K MeCTHbIM OTHOCATCA HeyAOoBNEeTBOPUTENbHAA [UrMeHa, 3y6HOM HanNET, TpaBMbl
CM3UCTON OCTPbIMM Kpasamu 3y60B M NpoTe30B, KypeHue u ynotpebneHme ankorond. Obwme daktopsl
BK/IOYAOT 3a601€BaHMSA KeNyL0UYHO-KMULWEYHOrO TPaKTa, caxapHbli guabeT, aHeMuto, UMMyHoAebULMUTHbIE
COCTOSIHMA W TOPMOHa/bHble HapyweHuA. CylecTBEHHOe 3HaYeHne nmeT AedULNT BUTAMUHOB, CTPecC U
HecbanaHcMpoBaHHOe nNuTaHue. [auTenbHoe Bo3AeincTBME HebnaronpusaTHbIX ¢GaKTOpPOB cnocobcTByeT
XPOHM3aLMM NATONOFMYECKOro NpoLLecca U yBEIMYMBAET PUCK OCNOKHEHUN. BbiaBnaeHne GpaKTopoB pUcKa
HEeOBX0AMMO A/1A NPOBEeAEHUA LefieHanpaBAeHHON NPOUNAKTUKM.
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MpodurnakTMKa U paHHAS AMArHOCTMUKA

MpodunakTnka 3aboneaHnii cmM3mcTor 060104YKM MONOCTU PTa BKAOYaET cobstogeHne TMrneHbl,
perynspHble CTOMaTO/10TMYeCKMe OCMOTPbI M YCTPaHEHME TPaBMUPYHOWMX GaKTOPOB. BaxHyo posb urpaet
CBOEBPEMEHHOE /leYeHWe Kapueca, 3aboneBaHM nNaApoAoHTa M KOPPEKUMs  HeKayeCTBEHHbIX
opToneanYeckmUx KOHCTPYKUMIW. PauMoHanbHOe MUTaHWe, OTKas OT KypeHWs W asIkoros CHUMKaT PUCK
Pa3BUTUA XPOHMYECKUX MOPAXKEHWUIA CAU3UCTON. PaHHAA AMArHOCTMKA OCYLLECTBAAETCA C MOMOLbIO
KNMHUYECKOTO  OCMOTPA, UMTONOTMYECKMX, MUKPOOMONOTMYECKMX WU TUCTONOTMYECKUX  METOLOB
nccnenosaHuA. CBoeBpeMeHHOE BbiiBIEHWE NATONOIMMIA NO3BOAET NPEAOTBPATUTL PAa3BUTUE OCAOKHEHWN
M NOBbICUTb 3PEKTUBHOCTb NEYEHMA.

3HayeHue aNUAEMMUONOTMYECKUX UCCNEef0BaHMUI

dNnaeMmMonornyeckme uUccnenoBaHMA MO3BOAIAKDT ONpPenennTb CTPYKTYPY CTOMATONOMMYECKOM
3260/1€BaeMOCTH, BbIABUTb PACMPOCTPAHEHHOCTb Pa3/IMYHbIX MNATONOTMA U OUeHUTb 3PEEKTUBHOCTb
npPoduMNaKTUYECKMX  nporpamm.  lonyyeHHble  AaHHble  WUCMAOAb3YIOTCA  AAA  MJIAHWMPOBAHMA
CTOMaTO/IOTMYECKON MOMOLLM HaceNeHUo M pa3paboTKM CaHUTAPHO-MPOCBETUTENLCKUX MepPonpUATUIA.
AHanus 3aboneBaemocTM MNOMOraeT onpeaennTb rpynnbl BbICOKOrO pUCKa W HanpaBuTb pPecypchbl
3[1paBOOXpaHeHMsA Ha peweHne Hambonee akTyanbHbiXx npobnem. Kpome Toro, anugemmonorns urpaet
BaXHYIO pPOJAb B M3yYEeHUW B3aMMOCBA3M 3aboneBaHU CAMBUCTOM O0DOONOYKM MONOCTU pTa C
obwecomaTmyecknmm 6ones3HAMKU. ITO cNOCcobCTBYET PAa3BUTMIO KOMNIEKCHOTO NOAX0Aa K OXPaHe 340p0BbA
HaceneHus.

3aknoueHune. 3aboneBaHnA CANM3UCTOM 060N0UYKM MONOCTU PTa WMPOKO PaCNpPOCTPaHEHbI U UMELOT
60/blIOE KAMHMYECKOE U couManbHoe 3HayeHue. X pasBuTME CBA3aHO C MHOMOYMCAEHHbIMU daKTopamm
pUCKa 1 TpebyeT KOMMIEKCHOTO NoaxoAa K NpoduiakTuKe, ANarHoCTUKe U Ne4eHnto. INuaeMmmnonormieckme
NCCNefO0BaHUA ABAAKOTCA BaXHbIM WMHCTPYMEHTOM AR M3YYEeHWUs pPacnpoOCTPAHEHHOCTM NATONOMMIA M
COBEpPLUEHCTBOBAHMNA CTOMATO/IOMMYECKOM MOMOLLM HAaCENEHMUIO.
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MEXAHU3M AHTUBAKTEPUA/IbHOIO IEMCTBUA OTBAPA TYPKMEHCKOIO
MOXKEBEJIbHUKA HA STAPHYLOCOCCUS AUREUS

AHHOTauuA
B cTtaTbe paccmaTpuBatoTcs aHTMOaKTepmaibHble CBOMCTBA OTBapa TYPKMEHCKOrO MOMKKeBe/IbHMNKA B
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oTHoweHun baktepumn Staphylococcus aureus, ssnsiouwlencs ogHUM M3 Hambonee pacnPOCTPAHEHHbIX
BO3OyguTenei rHoMHO-BOCNANUTENbHbIX 3abosieBaHM. M3yyeHbl OCHOBHble OMONOrMYECKM aKTUBHbIE
BELLeCTBA pacTeHuA, BKAoYas 3PupHble macna, ¢naBoHoMAbl, TeprneHbl U ¢eHoNbHble coeaMHEHUs.
AHaNM3NPYOTCA MeXxaHW3Mbl NOBPEXKAEHUSA KNETOYHOM CTEeHKM HaKTepuin, HapylleHua cuHTe3a benKkos u
YrHETEHUS MEeTaboIMYEeCKOM aKTMBHOCTU MUKpoopraHM3amoB. Ocoboe BHMMaHWe yaenaeTca nepcrexkTMBam
NPUMEHEHNN PaCTUTE/IbHbIX aHTUCENTUKOB B YC/IOBUSX PacTyLLel aHTUBMOTUKOPE3UCTEHTHOCTY.
Knrouesble cnosa:
MOXKeBesibHUK, Staphylococcus aureus, aHTubBaKTepuanbHoOe AelCTBME,
duTOoTEpPANUS, aHTUOMOTUKOPE3UCTEHTHOCTb, 3bUpPHbIE Maca.

Dovletov Dovletmyrat Khudaiberdievich

Lecturer of the Department of Microbiology
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MECHANISM OF ANTIBACTERIAL ACTION OF TURKMEN JUNIPER DECOCTION
ON STAPHYLOCOCCUS AUREUS

Abstract

This article examines the antibacterial properties of Turkmen juniper decoction against Staphylococcus
aureus, one of the most common causative agents of purulent-inflammatory diseases. The main biologically
active substances of the plant, including essential oils, flavonoids, terpenes, and phenolic compounds, are
studied. The mechanisms of bacterial cell wall damage, disruption of protein synthesis, and inhibition of
microbial metabolic activity are analyzed. Special attention is paid to the prospects of using plant antiseptics
under conditions of increasing antibiotic resistance.

Keywords:
juniper, Staphylococcus aureus, antibacterial activity, phytotherapy, antibiotic resistance, essential oils.

NHdeKumn, Bbi3BaHHble Staphylococcus aureus, npeacTaBnatoT cepbE3Hy0 Npobaemy COBPEMEHHOMN
MeAMLUMHbI.  [laHHbIM  MMKPOOPraHW3M BbI3bIBAET KOMKHble MHOEKUMM, MHEBMOHMIO, Cencuc M
NnocaeonepaLmoHHble OCNOXHEHMA. B nocnegHue roabl YCTOMYMBOCTb CTadUIOKOKKOB K aHTMBMOTMKAM
3HAUMTENIbHO YBEe/IMYMAACh, YTO CTUMY/AMPYET MOMUCK afbTepPHATUMBHbLIX METOAO0B JiedeHus. OgHuUm w3
NepcrneKkTUBHbIX HaMNpaB/ieHUN ABNAETCA MWCMO/b30BaHME NEKAPCTBEHHbIX PacTeHWn C NpUpoAHOW
aHTUMUKPOBHOM aKTUBHOCTLIO. TYPKMEHCKMIN MOXKIKEBE/IbHUK LUMPOKO PacnpoCTPaHEH B FOPHbIX paiioHax
TypKMeHWCTaHa M TPAAMLMOHHO NMPUMEHSETCA B HAapOo4HOW MeguuuHe. Ero oTBap cOAeprKUT BELLECTBa,
CNocobHble MoAaBAATb POCT BGaKTEpPUI U CHUMKATb BOCMNAAUTENbHble Mpouecchl. M3yyeHne mexaHusma
OEeNCTBMA [aHHOro pacTeHMs MMeeT HayyHoe W NpaKTMYeckoe 3HayeHue Ansa pas3spaboTKM HOBbIX
¢uTonpenapaTos.

BMOXMMMUYECKNI COCTaB MOKKEBEbHUKA.

TYPKMEHCKUIA MOXKKeBeNbHUMK 6oraT 6MOoM0rMYeckM aKTMBHbIMKM BelwecTBamu. B ero cocrase
0b6Hapy:KeHbl aIPUpHbIE Macna, TepneHbl, AybuabHble BewecTBa, GJaBOHOMAbI, OPraHNUYECKME KUCIOTbI U
deHonbHble coeanHeHnA. OCHOBHbIMW aKTUBHbIMW KOMMOHEHTAaMM CHUTAIOTCA O-NMUHEH, TMMOHEH, MUPLEH
M cabuHeH. 3TM BelectBa 06134a0T BbIPaXKEHHbIMW aHTUCENTUYECKUMM U MPOTMBOBOCMNANUTENbHBIMMU
cBoicTBamn. PeHo/bHble COeAMHEHMA [eNCTBYHOT KaK aHTUOKCMZAHTbI M CNOCOBHbI MOBpeXKaaTb

98



HAYYHbIN }XYPHA «EO IPSO» ISSN (p) 2712-9497 / ISSN (e) 2542-1034 Ne5 / 2026

b6akTepmanbcHble membpaHbl. [JybunbHble BeliecTBa OKasblBalOT BAXYLLee f[encteBue M crnocobcTsytoT
CHUXKEHMUIO aKTUBHOCTU GepMeHTOB MMUKPOOpPraHM3amoB. CouyeTaHUe HECKONIbKUX aKTUBHbIX KOMMOHEHTOB
obecneymBaeT KOMMNIEKCHOE BAMAHWE Ha BakTepun u nosbiwaeT 3GGEKTUBHOCTb PAaCTUTENLHOIO NpenapaTa
Mo CPABHEHUIO C OTAE/NbHBIMU XUMUYECKUMU COeAUHEHUAMMU.

Bo3gelcTBMe Ha KNETOUYHYO CTEHKY HaKTepuii.

OAHUM M3 OCHOBHbIX MEXaHU3MOB aHTMOAKTEPUANbHOTO AEUCTBUA OTBApa ABAAETCA NOBPEXAEHME
KNneTodHoi cTeHKuM Staphylococcus aureus. AKTMBHbleE KOMMOHEHTbI HAPYLIAOT LLENIOCTHOCTb MeMbpaHbl
6aKkTepun, yBennunean eé npoHMLLAeMOCTb. ITO NPUBOAMUT K NOTEPE MOHOB KasnA, AMUHOKUCAOT U APYrux
U3HEHHO BaXKHbIX Bel,ecTB. HapyweHne ocmoTmnyeckoro 6anaHca Bbi3biBaeT rnbenb KAeTKU. dPupHble
MaC/1a MOKMKEBEIbHUKA PACTBOPAIOT IMMNAHbIN CNO MeMBpaHbl U MSMEHAIOT CTPYKTYPY 6E1KOB KNeTOUYHOM
060/104KM. B pesynbraTe bakTepumn TepAlOT CNOCOOHOCTb NOoAAEpP!KMBATb HOPMANbHbIN 0BMeH BellecTs.
Takoe geincrene ocobeHHO BaXKHO MPOTUB FPAaMMONOKUTENbHbBIX MMKPOOPFraHNM3MOB, K KOTOPbIM OTHOCUTCA
Staphylococcus aureus, NOCKO/IbKY MX KNETOYHasA CTEHKA YyBCTBUTE/IbHA K PACTUTE/IbHBIM aHTUCENTUKAM.

YrHeTeHWe cnHTe3a beska.

Buonorvyeckn aKkTMBHble BeLLECTBA MOXKXKeBe/bHUKA CnocobHbl MOoAaBnATb CuMHTe3 6enkosB B
H6aKTepManbHbIX KNeTkax. HekoTopble TeprneHbl B3aMMOAENCTBYIOT C pubocomammn 6akTepuii U HapyLlatoT
npoLecc TpaHcAaumMn. B pesynbtate 6akTepuM He MOTYT CUHTE3MPOBATb PePMEHTbI U CTPYKTYPHbIE Benku,
HeobxoaMMmble ONA OeNeHUA U KU3HedeAaTeNbHOCTU. Kpome Toro, ¢paaBoHOMAbI MHIMOUPYIOT aKTUBHOCTb
bEepMEHTHbIX CUCTEM, YYaCTBYHOLIMX B SHEPreTMdecKom obMeHe. ITO CHUMKAET CKOPOCTb Pa3sMHOMKEHUA
6aKTEPU U OrpaHUYMBaEeT pacrnpocTpaHeHne UHobeKuMU. Takoli MexaHMsm OocOBeHHO BayKeH npwu
XPOHMYECKUX MHPEKUMAX, KOraa TPpebyeTcsa He TONbKO YHUUYTOXKEHNE MUKPOOPraHM3MOB, HO U NoJaBs/eHue
nx pocta. KombuHMpoBaHHOE AENCTBME HECKOJbKMX BELLECTB MOBbIWAET 060Uyt aHTMBAKTepuabHyto
3pPeKTUBHOCTb OTBaApa.

AHTUOKCMAAHTHbBIN U NPOTUBOBOCMHANUTENbHbIN 3D EKT.

MoMuMo npAMOro aHTMOAKTepMaNbHOro AENCTBMA, OTBApP  MOMKMKEBE/IbHMKA  OKasblBaeT
AHTUOKCUAAHTHbBIN 3ddeKT. PeHONbHbIE COeANHEHUA HEUTPANU3YIOT CBOOOAHbIE PAAMKA/bl U YMEHbLUAOT
noBpeaeHMe TKaHel B oyare BOcCnajseHua. ITO cnocobcTByeT 6Gonee 6bICTPOMY BOCCTAaHOBAEHMUIO
NOPA*KEHHbIX Y4acTKOB. MpPoTMBOBOCMHANINTENBHOE AENCTBUE CBA3AHO CO CHUMKEHMEM CMHTE3A MenMaTopoB
BOCNANEHUA U YMEeHbLUeHMeM OTEKa TKaHel. Mpu mMHbeKuMAX, Bbi3BaHHbIX Staphylococcus aureus, 3To
0cobeHHO BaHO, MOCKOJ/IbKY BOCMA/IMTE/IbHAA Peakumsa 4acTo COMpoBOXKAaeTcA 60sblo, rMnepemuen u
HarHoeHnem. Taknm o6pa3om, MOXKIKEBENBHMK He TOJIbKO NoAaBaseT pocT bakTepuin, HO U cnocobcTeyeT
yAydLweHuto obLLEero cocTosaHMA NauneHTa.

MepcneKkTUBbI KAMHUYECKOTO NPUMEHEHUA.

Mcnonb3oBaHWe oOTBapa TYPKMEHCKOrO MOMKKEBE/IbHMUKA WMMEeT MNepcrneKkTMBbl B  KayecTBe
BCMOMOraTe/IbHOrO CpeacTBa Npu nedeHMu BakTepuanbHbIX WMHGEKUMn. OH MOXKET NPUMEHATbCA ANs
Hapy»XHOM 06paboTKM paH, NONOCKAHWM UM MHransumn. B nepcnekTMBe BO3MOMHO CO34aHMUe
bapmaLLeBTUYECKMX NPENApPAaTOB Ha OCHOBE 3KCTPAKTOB MOMKKeBe/NbHMKA. OAHAKO AnsA  LWMPOKOTro
MEAMUMHCKOTO  NPUMEHEHUs  HeobxoAMMbl  AONOJHUTENbHble  1abopPaToOpHble U KAMHUYECKMe
uccnenoBaHua. CnegyeT onpeaenvTb ONTUMA/IbHYHO KOHLEHTPALMIO aKTUBHbIX BellecTs, 6e30nacHoCTb
O/NTENbHOTO  MPUMEHEHMA W B3aMMogencTBMe C  aHTMbuMoTMKamu. B ycnoeusx — pocta
AHTMONOTMKOPE3UCTEHTHOCTU PacTUTENIbHbIE MpenapaTbl CTAaHOBATCA Ba*KHbIM HamnpaB/ieHWMEM Pas3BUTUA
coBpeMeHHON GapMaKoNOrMM U KAMHUYECKOM NPaKTUKM.

3akntoueHue.

TYPKMEHCKUA MOXKKeBeNbHUK 06/1agaeT BblpaXKeHHbIM aHTUOAKTepManbHbIM AEWCTBMEM MNPOTUB
Staphylococcus aureus 6narogapa cogep*kaHuio 3dUPHbIX Macesn, TeprneHoB, $GAaBOHOMAOB N PEHONbHbLIX
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coegmMHeHnNn. OCHOBHblE MEXaHM3Mbl BKAKOYAOT MOBPEKAEHNE KNETOYHON CTEHKM OAKTEpUIA, yrHeTeHue
CUHTe3a 6e/KoB M HapylleHne meTabonmyeckmx npoueccos. JoNoAHUTEIbHOE NPOTUBOBOCNANIUTE/IBHOE U
QHTUOKCUAAHTHOE AENCTBME YCUAMBAET TepaneBTUUECcKMiA 3ddeKT pacTeHus. Ucnonb3oBaHMe NPUPOAHbIX
AHTMCENTMKOB MpPeACTaBAAET UHTEpPeC KaK AOMNOJHEHWE K TPAaAULMOHHON aHTMOAKTepuasbHOM Tepanuu.
JanbHenwme nccnegosaHMA No3BonsaT 6osee TOYHO onpeaenTb MeCcTo MOXKKEBE/IbHUKA B NPOPUNAKTUKE
N NevyeHnn MHPEeKLMOHHbIX 3aboneBaHuA.
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Monnbiesa LLnpuH UnamaHosHa

CTapluwii npenogasaTenb Kadbeapbl MUKPOBUOAOrUM

TYPKMEHCKMI1 FOCYAapCTBEHHDI MEeAULMHCKNIA YHUBEPCUTET MMeHU MbipaTa FappbleBa
TypKkmeHucTaH, Awxabag,

BAKTEPUAJIbHbIE KALLEYHbIE UHOEKLUU

AHHOTauuA

BakTepuanbHble  KUleYHble  UMHPeKuMM  npeactasnaioT  cobon  rpynny  3aboneBaHui,
COMPOBOXKAAOLLMXCA NOPAKEHUEM KENYA0UYHO-KMLLIEYHOTO TPaKTa U Pa3BUTUEM MHTOKCMKALIMW OPraHn3mMa.
OcHoBHbIMK BO3byauTensmu seaatotca Salmonella, Shigella, naTtoreHHble wTammbl Escherichia coli,
Campylobacter n Vibrio cholerae. 3aboneBaHuns nepenaloTca NPeMMyLLECTBEHHO (GeKanbHO-0pasibHbIM
NyTEM 4yepes 3arpsA3HEHHYIO BOAY, MULLY U KOHTAKTHO-b6biTOBble MpeameTbl. B cTaTbe paccmaTtpuBaloTca
3TMONOMNA, NaToreHes, KAWMHUYECKME MNpPOABAEHUS, MEeTOoAbl AMArHOCTUKMK, NevyeHMA U NPOPUNAKTUKM
b6aKTepuanbHbIX KuLIeYHbIX WHPekuuin. Ocoboe BHUMaHWE yaenaetcs npobneme 06e3BOXKMBaAHUS,
aHTUBUOTUKOPE3UCTEHTHOCTU U CAHUTAPHO-TUTMEHUYECKMM Mepam nNpeaynpexaeHua 3abonesaHui.

Kniouesble cnos:
6akTepuranbHble MHOEKUNK, KULLIEYHbIe MHDEKLMM, CAaNbMOHENNES, LUMTEeNNES,
racTposHTepuT, 06e3BOKMBaHMNE, NPODUNAKTUKA

Yollyeva Shirindzhemal llamanovna

Senior Lecturer at the Department of Microbiology
Myrat Garryev Turkmen State Medical University
Turkmenistan, Ashgabat
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BACTERIAL INTESTINAL INFECTIONS

Abstract

Bacterial intestinal infections are a group of diseases characterized by gastrointestinal tract damage
and systemic intoxication. The main pathogens include Salmonella, Shigella, pathogenic strains of Escherichia
coli, Campylobacter, and Vibrio cholerae. These diseases are mainly transmitted through the fecal-oral route
via contaminated water, food, and household items. This article discusses etiology, pathogenesis, clinical
manifestations, diagnostic methods, treatment, and prevention of bacterial intestinal infections. Special
attention is given to dehydration, antibiotic resistance, and sanitary-hygienic preventive measures.

Keywords:

bacterial infections, intestinal infections, salmonellosis, shigellosis, gastroenteritis, dehydration, prevention.

BakTepuanbHble KULWeYHble UHGEKUMU ABAAIOTCA OAHON M3 Hambosee PacnpPoOCTPaHEHHbIX MNPUYUH
3abosieBaemoctn cpean aeten U B3poCabiX. OHM 3aHUMALOT Ba*KHOE MECTO B CTPYKType MHPEKUMOHHbIX
3ab0s1eBaHNM, 0COBEHHO B CTpaHax C HEAOCTATOYHbIM CaHUTAPHbIM KOHTposem. Bo3byautenn noparkatort
CAN3NCTYI0 060I0YKY KULLEYHMKA, BbI3blBAA BOCMaseHMe, HapyLeHWe BCAaCbiBaHMA BOAbl U NEKTPOSIMTOB, a
TaK)Ke 0OLLYH MHTOKCUMKALUMIO OpraHmn3ma. Bbicokan pacnpoCTpaHEHHOCTb CBA3AHA C 3arpsAsHEHWEM BOApbI,
HecobatogeHMeM NPaBUa XpaHeHMA NPOLYKTOB M HEAOCTAaTOYHOMN IMYHOM TMIMeHoN. KnMHMyeckoe 3HaveHme
KMLEYHbIX MHOEKLMN onpeaenseTca PUCKOM OC/IOXKHEHMUM, TakuX Kak obe3BoXKMBaHWE, UWHOEKUMOHHO-
TOKCUYECKUIN LOK U HapyweHne GyHKUMU BHYTPEHHUX OpraHoB. M3ydeHue gaHHOM rpynnbl 3a60seBaHuit
HeobxoaMMo A5t CBOEBPEMEHHOM AMArHOCTUKN N 3EKTUBHOIO JIeYEHUA.

3tnonorma bakTepmanbHbIX KULWEYHbIX MHOEKLUI

OcHoBHbIMK BO3bYyaAuTENsMU sBaatoTca baktepum poga Salmonella, Shigella, Escherichia coli,
Campylobacter jejuni n Vibrio cholerae. Salmonella Bbi3biBaeT canbMOHeNNE3, 4YaCTO CBA3AHHbIN C
ynoTpebaeHnem 3aparKEHHbIX AMLL, MACA U MOJIOYHbIX NpoAyKToB. Shigella ABnseTca npuunHoN anseHTepum
W nepesaértca yepes 3arpasHEHHY0 BoAy M nuwy. MaToreHHble wtammbl Escherichia coli Bbi3biBatoT guapeto
M remopparmyeckmii  Koaut. Campylobacter vacto nepefaértca uyepes HeAOCTAaTOYHO TEPMUYECKM
obpaboTaHHOE MACO NTUUbI. XONepHbiA BUOPUOH BbI3biBAaeT TAXKENYID BOAAHUCTYIO Auapeto ¢ BbicTpbim
obesBorkmBaHnem. Kaxkabiii Bo36yauTenb MeeT cBOM 0COBEHHOCTM NaToreHe3a U KAMHUYECKOM KapTUHBI,
YTO BAXKHO Y4YUTbIBATL NPU BbiIbOpE NeveHus.

MyTn nepegaun MHbeKLmm

OCHOBHOM MexaHW3M nepefaym BaKTepuanbHbIX KUWEYHbIX MHPeKunin — deKkanbHO-0panbHbIi.
Bo3byautenn nonagatoT B OpraHM3M 4epes 3apakEHHYK MWLy, BOAYy WM TpA3Hble PyKU. YacTbimu
baKkTopamu nepenaun ABNAOTCA HEMbITblE OBOLM U GPYKTbI, HEAOCTAaTOMHO NPUrOTOBAEHHOE MSACO, Cbipble
ANUA M HenacTepmnsoBaHHOE MOOKO. KOHTAKTHO-ObITOBOW MyTb TaKKe MMeET 3HaYeHMe, 0COBEHHO B ALETCKUX
KOMNIEKTUBAX U MEAMUMHCKUX yyperkaeHusax. NepeHocumkamm MHOEKUuMM moryT 6biTb Myxu W apyrue
HaceKomble. BakHYI0 poJib UrPatOT HapyLLIEHUA CaHUTAPHbIX HOPM NPU MPUFOTOBAEHUU U XPAHEHUU MULLMN.
Ce30HHbIN pocT 3aboseBaemocTM HabnogaeTca NeToM, Korga BbICOKas Temnepatypa crnocobcrsyet
pPa3sMHOXKeHUIo BaKTepuin B NPOAYKTax NUTAHUA.

KnnHuuyeckne nposasneHus

KnnHWYeckas KapTMHa 3aBUCUT OT BO3OyauTena M TaxecTn 3abonesaHuAa. OCHOBHblE CMMNTOMbI
BK/IIOMAIOT TOLWHOTY, PBOTY, 60AM B KMBOTE, AMApelo, NOBbILEHWEe TemnepaTypbl Tena U cnaboctb. Mpu
Wwurennése xapaKTepHbl 4acTble 60ne3HeHHble MO3biBbl K Aedekauum M nNpumecb KpoBW B CTyfe.
CanbmoHennés obblMHO COMPOBOMKAAETCA FACTPOIHTEPUTOM W BbIPAKEHHOM WHTOKCMKaumen. Xonepa
NpoABNAETCA MACCMBHOW BOAAHUCTON AMapeelt M ObICTPbIM 00e3BOXKMBaHMEM. Y AeTel U MNOXKMAbIX
nauMeHToB 3aboneBaHME MOXKET NPOTEKATb TAXKeNee U3-3a ObICTPOro HapyLIEeHUsA BOAHO-3/1EKTPONUTHOIO
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6anaHca. Mpu OTCYTCTBUM leYEHUA BO3MONKHO PA3BUTUE OCNOXKHEHWI, TPebylOWMUX rocnMTanmM3aumm u
WHTEHCUBHOM Tepanuu.

AwnarHoctuka

JunarHocTMka 6aKkTepuanbHbIX KUWEYHbIX MHOEKLMA OCHOBLIBAETCA HA KAMHUYECKMX CMMMTOMAX,
3aNMAEMMOIOTMYECKOM aHaMHe3e K labopaTopHbIX UccaesoBaHusax. poBoamTca 6aKTepMoaornyecKkuit
NoceB Kana, PBOTHbIX MAacC MM NPOMbIBHbIX BOA *KenyAKa ANa BblABNeHUA Bo3byautens. Mcnonbsytorca
ceponornyeckme metoabl v MNLP-guarHoctMka ans 6onee 6bicTporo onpegeneHns 6aktepmanbHOM NPUPoOAbI
nHbeKunmn. O6LWNIN aHaNM3 KPOBM MOKA3bIBAaET NPU3HAKM BOCMaNeHUs U 06e3BOXKMBaHNA. Broxummnyeckme
NUCCNeAOoBaHUSA MOMOraloT OUEHUTb 3/MEKTPOAUTHbIA 6anaHCc W yHKuMio noyek. CBoeBpemeHHas
OMarHoCTMKa HeobxoamMma Ana BblbOpa ageKBaTHOM Tepanuu U NpeaynpexaeHua pacnpocTpaHeHus
MHOEKLUNN Cpean OKPYKatoLWMX.

NleyeHne: OcCHOBOM fleyeHMA ABASIETCA perngpataumoHHas Tepanua AAA BOCCTaHOB/AEHWS MOTEPb
XUOKOCTU U 3NEeKTPONMTOB. [Mpn NErKMX popmax NPUMEHAIOTCA PacTBOPbI 4/1A NepopasibHOM permapartaumu.
B TAXKENbIX CY4anaX HAa3HaAYatoTCA BHYTPMBEHHbIE MHPY3UKN. AHTMOaKTEepManbHas Tepanma UCNoAb3yeTca no
NMoKasaHMAM, C Y4Y4ETOM MpeanosiaraeMoro WAuM NoATBepPXAEHHOro BO36yauTens. HasHavawoTcA
aHTUOUMOTMKKN, TaKMe KaK (TOPXMHONOHbI, MaKponuMabl Man uUedanocnopuHbl. TaKKe NPUMEHSIOTCA
3HTepocopbeHTbl, NPOBUOTMKKN M Wagawan aAveTta. BaxHylo ponb UrpaeT KOHTPOAb TemnepaTypbl Tena u
obwero coctoAHMA  naumeHTa. CamosiedeHWe  AHTUOMOTMKAMM  HEXKenaTeNbHO  M3-3a  pUCKa
AHTUBNOTUKOPE3UCTEHTHOCTM M YXYALEHUA TeyeHma 3aboneBaHus.

MpodurnakTnka 6GaKTepmanbHbIX KULWEYHbIX WUHPEKUMIA BKAOYaeT cobntogeHue npaBua JIMUYHOM
TMIMeHbl, MbITbE PYK Mepes eaon 1 nocne noceweHna Tyaneta. BakHo ynotpebnatb TosbKo 6e3onacHyto
BOAY M KayecTBeHHble NpoAayKTbl. Heobxoanmo TuiaTeNbHO MbiTb OBOLWM U GPYKTbl, cObntogaTe npaBuaa
TepMuyeckolt obpaboTkM maca, pbibbl U aud,. CneayeT m3beraTb ynoTpebAeHUA MULLM COMHUTENbHOTO
npoucxoxaeHma. CaHUTapHbI KOHTPOAb NpeanpuaATUiA 06LLECTBEHHOTO NUTAHUSA U BOAOCHABXKEHUA UMeeT
60onblIOe 3HaYeHMe AnA npeaynperKaeHna MaccoBbiX BChblweK. MeauuMHCKoe NpocBeLLeHne HaceneHus
CNocobCTBYET CHUXKEHMIO 3a601eBaeMoCTM U GOPMUPOBAHNIO OTBETCTBEHHONO OTHOLLEHMS K NpoduiakTuKe
MHPEKLN.

3aknoueHne. baKtepumanbHble KuUWeYHble WMHOEKLMW OCTAloTCA aKTyaslbHOM MeAULMHCKON W
coumanoHom npobnemon. OHM WMPOKO PaACNpPOCTPaAHEHbI U MOFYT Bbi3biBaTb CEPbE3HbIE OC/IOKHEHUS NPU
HecBoeBpeMeHHOM fiedeHun. CBoeBpeMeHHasa AMarHoCTUKa, afeKBaTHaA permapatauma M paumoHanbHas
aHTMBaKTepuanbHasa Tepanua No3BONAIOT CHU3UTb PUCK TAMXKENLIX nocneacTsuit. Ocoboe 3HayeHUEe UmeeT
npo¢dunNaKTUKA, OCHOBaHHAA Ha COBAOAEHUM CAHUTAPHO-TUTMEHUYECKMX HOPM W KOHTPOJIEe KayecTBa
NULLEBbLIX NPOAYKTOB M BOAbl. KOMMNAIEKCHbIN NOAX04 K IeHEHUIO U NpeaynpeKAeHUI0 KMWeYHbIX MHPeKLmMin
ABNAETCA OCHOBOM COXPaHEeHMA 340POBbs HaceNEeHUA.
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BonbiH Onbra ButanbeBHa
PoctoBckuit MocygapcTBeHHbIN MeanuUHCKUA YHUBEPCUTET
r. PoctoB-Ha-[oHy,Poccua

®EHOMEH «OT/IOXKEHHOM XXMU3HW»: TEOPETUYECKAA MOAE/Ib BPEMEHHOM
AE3OPUEHTALIUU B YCNOBUAX HEONPEAENEHHOCTU

AHHOTauuA

B ctatbe npeAacTaBneHbl pe3ynbTaTbl TEOPETUYECKOrO MUCCNefoBaHUA (peHOMeHA «OTNOXKEHHOM
KU3HU» — YCTOMUYMBOTO NCUXONOMMYECKOTO COCTOAHMSA, MPU KOTOPOM CyObEKT BOCNPUHMMAET CBOE TEKyLLee
CYLLECTBOBaHME KaK BpPeMeHHOE, YePHOBOE U JINWEHHOE MOAJIMHHOM LUEHHOCTU, @ «HACTOALLYHO KU3HbY»
npoeuvpyeT B HeonpegesneHHoe Oyayuiee, 4acTo CBA3AaHHOE C AOCTUMEHMEM YC/OBHOMO BHELLHEro
KpuTepus. AKTYyasIbHOCTb UccnefoBaHNA 0byc/10BNEHA POCTOM Kanob Ha OLLYLLEHME «KMU3HW Ha nay3e» B
YC/IOBUAX MNEPMAHEHTHOM  COLMANbHO-9KOHOMMYECKOM W 3K3UCTEHUMA/NbHOM  HeonpeaesieHHOCTH,
XapPaKTePHOM [N MOCTKOBUMAHOIO M MOCTKPM3UCHOrO obLliecTBa. ABTOPOM CTaBMTCA LeAb: NOCTPOUTL
TEOPETUYECKYIO MOZE/Ib «OT/IOKEHHOM XU3HU» KaK crneundumyeckon Gopmbl BPpEMEHHOM Ae30pUeHTaLnN,
OT/IMYHOM OT MPOKPACTUHALUM, CUHAPOMA OT/IOXKEHHOro cTapta M ¢yTypoaHakcmm. MeTogonornyecku
paboTa BbINONHEHA B pPaMKax CWUHTE3a 3K3UCTEHLMaNbHO-GEHOMEHONOMMYECKOro MOAX0Aa, TEOpPUU
BpemMeHHoM nepcnektnsbl ®. 3umbapao M KoHuenumun HeonpegeneHHoctu A. KpyrnaHcku. B pesynbrate
BblAe/IeHbl YETbIPE CTPYKTYPHbIX KOMMNOHEHTa GeHOMEHa: yC10BHOE byayLiee, obecL,eHMBAHNE HACTOALLETO,
BPEMEHHO Pa3pbIB U PUrMAHAA BPEMEHHAA N0KaNAN3aLMA NOAIMHHON XKU3HM. OBHAPYKEHO, YTO KAHOYEBbLIM
MEXaHM3MOM ABASAETCA NapaLoKCcaNbHasA 3almMTa OT HeoNpeae eHHOCTU Yepes ee e rMnepKoMneHcaLmio
— ¢dUKcaumio Ha BOObparkaeMoi TouKe cTabunbHocTU. CHOPMYNINPOBAHO PA3NNYME MEKAY KOTNOKEHHOWM
KMU3HBIO» N CMEXHbIMM KOHCTPYKTaMM. B 3aKAoueHUU npepiokeHa onepaumoHanansauma deHomeHa gns
OanbHeNLMX TEOPETUYECKMX YTOYHEHNIN U BOSMOXKHOM amnupuyeckon sepuounkaumnmn. Cratba agpecosBaHa
ncuxosioram, NcMxoTepanesTam M UccieaoBaTeaM B 061aCTU NCUXONOTUN IMYHOCTU, SK3UCTEHLMANBHOM U
KOFHUTMBHOM NCUXONOTUMN.

Kniouesble cnosa:

OT/IOXKEeHHas XM3Hb, BPEMEHHAA Ae30PUEHTaALLUA, HEONPeAeNeHHOCTb, BpEMEHHAA NepcrneKkT1Ba, yCN0BHOe

b6yayluee, obecLeHMBaHME HACTOALLENO, SK3UCTEHLMA/bHBIV BaKyyM, NPOKPACTUHALMA KU3HU,

dyTypoaHakcua, moaenb BpEMEHHOIO paspbiBa.

BeepeHue

B nocnegHue AecATUNETUA B KIMHUYECKOM U KOHCY/NbTaTUBHOM MCUXOA0TUKN BCe Yale GUKCUpytoTca
3anpocbl, KOTOpble MOXHO O00beAUHUTb 06LWEeN Kanobon: «A He KMBY NO-HACTOALWEMY ceryac, Bce
HacTosALWee — 3TO NOATOTOBKA K byayuiemy». Mosnoable oA OTKAaAbIBAOT CO34aHNE CEMbU O MOMEHTA
NOKYMKK XuabA, npodpeccnoHanbl — A0 NOAYYEHUA cneaytowei A0NXKHOCTU, CTYAEHTbl — A0 OKOHYaHWA
yHuBepcuTeTa. OAHAKO HacTynaeHWe OT/NOXKEHHOro coObiTUA He MNPUHOCUT OXWAAEMOro nepexona B
«HaCTOALLYIO *KM3Hb»: BOSHUKAET HOBOE YC/I0BUE, U CXeMa NOBTOPAETCA.

JaHHbI peHomeH, 0603HaYaeMblli B COBPEMEHHOM MCUXO/IOrMUYECKON INTepaType KaK KOT/IOXKeHHasn
*u3Hb» (deferred life), o cux MoOp He MOAYYMN CUCTEMATMYECKOTO TEOPETMYECKOTO OCMbIC/IEHMS.
Cyuwiectytowme paboTbl, Kak Npasuao, AMHO pesyUmMpytoT ero K YacTHbIM popmam NPoKpacTUHaLmm, n1mMbo
OMUCLIBAIOT Ha YPOBHE KUTEMCKOM NCUX0I0TMM Be3 KOHLENTYaIbHOTO annapaTa. B To ke Bpema 3anpoc Ha
NOHMMAHWE NPUPOAbI 3TOFO COCTOAHMA pPACTET B CBA3M C OOBEKTMBHbIM yBe/NYeHMEM GAKTOPOB
HEOMpPeneNeHHOCTU: 3IKOHOMMYECKAna TypOyNeHTHOCTb, KAMMATUMYeCKMe pPUCKKU, UHOOPMaLMOHHAA
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neperpyska M pasmbITOCTb COLMANbHbIX TPAEKTOPUIA CO343l0T Cpedy, B KOTOPOM OTKAagplBaHWE KU3HU
CTAHOBUTCA, NapaoKcanbHbIM 06pa3om, cTpaTerven aganTtaumm.

Lenb HactoAwen paboTbl — MOCTPOUTb TEOPETUYECKYID MOAENb KOT/IOKEHHOM KMU3HM» KaK
CaMOCTOATEIbHOTO MCUXOIOTUYECKOro PEeHOMEHA, OT/IMYHOTO OT CMEXKHbIX KOHCTPYKTOB (NPOKpacTUHaums,
CUHAPOM OTNOMKEHHOIO CTapTa, GYTypPOaHAKCKA), U ONUCATb €ro CTPYKTYPHbIE KOMMOHEHTbI, MEXaHU3MbI U
ncuxonornyeckne nocneactema. OCHOBHOM  MCCNEAOBATENbCKUIA  BOMPOC: KaKOBbl KOTHUTMBHbIE U
9K3UCTEHUMANbHblE MEeXaHW3Mbl, MpeBpaljaloWMe HacTosllee B «YEPHOBMK» Oyaywero, M noyemy
HaACTYNeHWe YCNOBHOTO COBbITUA HE CHUMAET 3TOTO COCTOSHUA?

MeToabl

NccnegoBaHWe BbIMONHEHO B aHpe TeOpPeTUYECKOW KoHLenTyanusauum. MeTtogonornyeckom
0CHOBOW BbIcTynuAK: (1) aK3ncTeHunanbHo-peHomeHonormyecknin noaxon, (M. Xanaerrep, XK.-M. Captp, U.
ANOM) C aKUEHTOM Ha KaTeropum «HenoA/IMHHOIO CyLW,ecTBOBaHUA» U «3aboTbl 0 byayuiem»; (2) Teopusa
BpeMeHHo nepcnektusbl ®. 3Mmbapa0, N03BONAIOLWAA ONepPaLMOHaN3MPOBaTb OPMEHTALUMIO Ha Byayluee
B ywepb Hactoawemy; (3) Teopua HeonpegeneHHocTn A. KpyrnaHckm w moaens wusberaHus
HeonpegeneHHoctn (UA) I. XodcTeae. Tak:ke npuBaeKanncb paboTbl Mo NCUX00TUK BPeMeHM (3. IPUKCOH,
K. J1IeBMH) U KOTHUTUBHOW NCUXONOTUUN NPUHATUA PELLEHUI B YCIOBUAX HEMONHOW MHbOPMaLUH.

Mpoueaypa aHanusa BKAKOYAAA Tpu 3Tana. Ha nepBom 3Tane npoBefeH KOHUENTyasbHbIA aHanu3
CYLLLECTBYIOLWMX ONUCaHUI GeHOMEHA B Hay4YHOW W KAMHWYECKOW nuTepaTtype (no 6asam Scopus, Web of
Science, elLibrary 3a 2000—2025 rr.). Ha BTOpoMm 3Tane ocyuwecTBNEHO CPaBHEHUE KOT/IOMKEHHOM XKU3HM» C 12
CMEXKHbIMW KOHCTPYKTaMM (MPOKPACTUHALMA, CUHAPOM OT/IOXKEHHOTO CTapTa, GyTypOaHaKcKaA, OpueHTaumsa
Ha Oyaywee, OTCPOYEHHOe YyAOBAETBOpeHMe, u3beratouiee nosegeHue, NepOEKUMOHU3M, CUHLPOM
CaMo03BaHLLA, 3MOLMOHA/NbHAA AMUCPErynaumsa, 3K3UCTEHLMaNbHbIA BaKyyM, BpPeMeHHas auccoumaums,
NIMMWHANbHOCTL).  KpuTepuamK  pasanuma  BbICTYNWMAKW:  HanMume/OTCYTCTBME YCNOBHOTO CObbITUA,
HanpasneHHOCTb addeKkTa (cTpax HeonpeLeneHHOCTM VS CTPax Heyaauu), BpemMeHHas JoKanusaums
«HacToALWEN XMU3HM». Ha TpeTbem 3Tane MeTOAOM TeopPeTMYEeCKoro MOAEeNMPOBaHMA MOCTPOEHA
CTPYKTYpHas mogenb ¢peHOMeHa, BKIOYaloWaa YeTbipe KOMMOHEHTa M [Ba AMHAaMMYECKMX KOHTypa
(nopnepuBaoLWMii U KOMNEHCATOPHbIN).

OrpaHuyeHnem MeToga ABNAETCA OTCYTCTBME SMMNUPUYECKOW BepuduKaumm, 4YTO, OZAHAKO,
COOTBETCTBYET Le/IN TeopeTnyeckon paboTbl. MccnegoBaHMe He BKAOYANo cOop JaHHbIX OT Ato4ein, Tak Kak
ABNSAETCA YNCTO TEOPETUYECKUM.

Pe3ynbTaTbl UCCIef0BaHUSA

B pesynbTaTe TEOPETMYECKOro aHa/M3a BblAe/fieHbl YeTbipe CTPYKTYPHbIX KOMMOHeHTa deHoMeHa
OT/IOXKEHHOM KU3HU Y.

MepBblii KOMNOHEHT — ycnoBHoe byayuwee (conditional future). 9To KOrHUTUBHAA KOHCTPYKUMA, B
KOTOPOM Hayano MOAJIMHHOW KU3HW KECTKO MPMBA3AHO K AOCTUNKEHUIO KOHKPETHOro, HO 4alie BCero
KOHTUHIEHTHOro cobbITMA: «BOT KOraa A 3aliuily AMccepTauMio...», KBOT KOrAa HaKOMI Ha KBapTupy...»,
«BOT KOTZia AEeTU BbIPacTyT...». BaXKHOM XapaKTepmnCTUKOMN ABAAETCA TO, YTO COBbITUE NIMBO MMEET CKOb3ALLMIA
KpUTepuii («40CTaTOMHO AeHer» He onpeaeneHo), inbo nocne ero AOCTUNKEHMA BO3HMKaeT HOBOE YC/0BUE.

BTopoit KomnoHeHT — obecueHMBaHMe HacToAwero (devaluation of the present). Tekywas »Ku3Hb
BOCNPUHUMAETCA KaK MOArOTOBUTE/NIbHAA, YEpPHOBAaA, He MMelLWwaa CaMOCTOATE/IbHON LieHHOCTH.
MNoBceaHeBHble aelctBmua — y4yeba, paboTa, ObIT — nMWaoTca cMmbic/ia B cebe M 06peTatoT ero To/IbKO Kak
WHCTPYMEHT ana byayliero. SMOLMOHANbHO 3TO NEPEKMBAETCA KAaK XPOHMUYECKAsa HeyAoBAeTBOPEHHOCTb,
CKYKa Unun «poHOBOE YyBCTBO HEHACTOALLECTUY.

TpeTuii KOMNOHEHT — BpeMeHHOW pa3pbiB (temporal gap). CybbekTUBHO cyLecTByeT NPONacTb MexKay
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«f-ceyac» (HenonHoUeHHoe, BpemMeHHoe) U «A-Torga-B-byaywem» (ayTeHTMYHOe, MOSHOUEHHOoe). 3ToT
pa3pblB HEe COKpal@eTcA C TeYEeHMEM BpPEMEHM, MOCKO/IbKY Oyayuiee NOCTOAHHO OTOABMraeTcs.
PeHOMEHONIOTNYECKM BPEMEHHOW pa3pble 6AM30K K AenepcoHanuMsauMu, HO JIOKA/AM30BaH He B
NPOCTPAHCTBE TENECHOCTU, @ BO BPEMEHHOW NepcnekTmBe.

YeTBEpPTbI KOMNOHEHT — PUTMAHAA BPEeMEHHan JIOKaM3auma NOANMHHOM Ku3HK (rigid temporal
localization). B oTanume oT 340pOBOM OpPUEHTALMU Ha Byayllee, rae «HaCTOALLAA XM3HbY» pacnpeaeneHa
BAOJIb BPEMEHHOW OCU, MPU KOT/IOXKEHHOW XU3HU» OHa CXKaTa B OAHY TOYKY — MOMEHT HacTynjaeHus
ycnosus. Bce, 4To A0 M NOCAe 3TOM TOYKKU, HE PacCMATPMBAETCA KaK NoganMHHOoeE. Mpyn 3TOM cama TOYKA 4acTo
ABNAETCA NAEANU3UPOBAHHON N NNLLEHHON KOHKPETHBIX COAEPKaTeNbHbIX XapaKTEPUCTUK.

JonosHUTENbHO 0O6HAPYXKEHO, YTO «OT/IOKEHHAsA KU3HbY» OT/IMYAETCA OT MPOKPACTUHALUMU TEM, YTO
npv NPOKPACTUHALMM OTKNAAbIBAIOTCA OTAE/bHbIE AENCTBUA MPU COXPAHEHMM LLEHHOCTM HACTOALLErO, TOrAa
KaK MpU OT/IOKEHHOWM }KM3HW OTKNALbIBAETCA Camo cyliecTBoBaHMe. OT CMHAPOMA OTNOXEHHOrO cTapTa
(xapaKkTepHOro ana CNOPTCMEHOB M apTUCTOB) AaHHbIN GEHOMEH OTANYAETCA OTCYTCTBMEM OOBEKTUBHOMO
«OKHa BO3MOXHOCTEN» — Ye/I0BEK MOXET HauaTb «3KUTb ceiyac» B Nt0b60I MOMEHT, HO He aenaeT atoro. OT
byTypoaHaKkcMm (natosorMyeckoit Tpesorn o byayllem) «OTNIOXMEHHas KU3Hb» OT/INYAETCA He CTO/bKO
TPEBOrOW, CKOJIbKO YBEPEHHOCTbIO, YTO «HACTOSLLAA KM3Hb» BCE e HACTYNWUT, — 3TO MapafoKcasibHbli
ONTUMU3M, COeAMHEHHbIN C NACCUBHOCTbIO.

Ob6cykaeHune

MonyyeHHas mogenb MO3BO/AET OTBETUTb Ha MOCTaB/IEHHble UCCAeAOBaTe/IbCKME BOMpockl. Bo-
nepBbIX, KAKOYEBbIM MEXaHM3MOM BO3HMKHOBEHUA «OT/IOMKEHHOW KM3HU» BbICTyMaeT napafdoKcanbHas
3alMTa  OT HeomnpepeneHHocT. B ycnosusax, Korga Oyayuiee MPUHUMAMANABHO HenpeacKasyemo
(3KOHOMUYECKME KPUBUCHI, KTUMATUYECKUE USMEHEHWA, NOIUTUYECKAA TYPOYNEHTHOCTb), NCUXMKA HE MOKET
BbIHOCUTb OTKPbITYIO HeonpeaeneHHOCTb. BMecTo 3TOro OHa CO34aeT WCKYCCTBEHHbIN, NOXHbIA o4ar
onpeaeneHHOCTN — TOYKyY B byayluem, Koraa «sce byaet xopowo». O4HAKo, MOCKOJIbKY 3Ta TOUYKA HE UMeeT
peanbHOro 060cHOBaHMA, OHa NOCTOAHHO OTOABUraeTcsA. Yesl0BEK OKA3bIBAETCA B /IOBYLUKE: OH 3aLlMLLaeTCcs
OT y)Kaca HeonpeaeneHHOCTUN Yepes elle bosee KeCcTKyo PUKCALMIO HA HEAOCTUNKMMOM YCI0BUM.

Bo-BTOpbIX, HACTYN/IEHNE YCNOBHOIO COOLITUA HE CHUMAET COCTOSIHMA, MOTOMY YTO COBbITME HMKOTLA
He HacTynaeT B TOM MAE€a/IM3MPOBaHHOM BUAE, B KOTOPOM OHO CYLLECTBOBAJI0O B KOTHWUTUBHOW CXEME.
MoKynKa KBAapTUPbI MPUHOCUT UMOTEKY, OKOHYaHWE YHUBepcUTETa — 6e3paboTuLy Uan pyTUHHYIO pPaboTy.
Mogenb npeackasbiBaeT, YTO NPU AOCTUXKEHUWM LENU YeNoBEK He WCMbITbiBaeT obneryeHusa, a avbo
pa3oyapoBbiBaeTca (obecueHMBaeT QOCTUTHYTOE), M60 HemeasleHHO GopMMPYeT HOBOE YC0BME — Tak
Ha3blBaeMbIi1 3CKaNaToOpP YCOBUIA.

CpaBHeHMe ¢ oOnNyb6/MKOBAHHbIMM paHee f[aHHbIMM MOKasblBaeT, 4YTO npegnaraemas MoZAesb
COrnlacyeTcs ¢ KoHLUEenumen « TMMMHaNbHOCTU» A, BaH FeHHena (NorpaHnYHoe COCTOSIHUE MEXKAY CTaTycamum),
HO B OT/INYME OT HEE YTBEPKAAET, YTO NPU «OT/IOKEHHOM KU3HU» NMMUHANBHOCTb CTAHOBUTCA He ¢asoi
nepexoga, a NepmaHeHTHbIM CMOCOOOM cylecTBOBaHMA. TaKXKe MoAenb nepecekaeTcs ¢ paboTtamu 3.
®pomma o «bercTee 0T cBOHOAbIN: OTKNAAbIBAHNE XKU3HW eCTb 6ercTBo OT OTBETCTBEHHOCTM 3a HacToALLee.

OrpaHuyeHns MoOLEeNU: OHa He Y4YMUTbIBAaET MHAMBUAYa/bHbIE PaA3ANYMA B TOJNIEPAHTHOCTU K
HeonpeneneHHoOCTU U Ky/AbTypHble GakTopbl (Hanpumep, B KyabTypax C AOATOCPOYHOM OpUeEHTaumen
OTK/MafblBaHME XKM3HW MOXKeT ObiTb coumanbHO ofobpsaembiM). Takke moaenb TpebyeT amnupuyeckomn
NPoBEPKN — Pa3pabOoTKM LLKa/bl KOTIOXHKEHHOM }KU3HMU» U KOPPENALIMOHHbIX UCCNeA0BaHNI C MOKa3aTenamm
Cy6bEKTMBHOrO 61aronoyums, TPEBOrM U AENPeccum.

MpaKTMYeckoe 3HaYeHMe MOAEeAN 3aKAYaeTcA B TOM, 4YTO OHa MO3BOAAET TepanesBTam
AnddepeHLMpPOoBaTb 3aMPOC €A }KUBY HEMONHOLLEHHO»: €C/IM 38 HUM CTOUT KOTNOMKEHHAA XU3HbY», MULLEHbIO
paboTbl ByaeT He NoBbiWEHME NPOAYKTUBHOCTM (KaK NPW MPOKPACTUHALMM), @ AEKOHCTPYKUMA YCAOBHOMO
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6yayLiero 1 Bo3BpalleHMe LEHHOCTM HAacTOALWEMY MOMEHTY.

3akntoyeHune

B cTtatbe npeasnioxeHa u 0bocHOBaHa TeopeTuyeckas moaenb GeHOMEHA «OT/IOKEHHOM KU3HU» KaK
cneundmyeckoin Gopmbl BpeMEHHON AEe30PUEHTALUMN B YCIOBUAX HEONPEAENEHHOCTU. BbiaeneHbl YeTblipe
CTPYKTYPHbIX KOMMOHeHTa (ycnoBHoe Oyayulee, obecueHMBaHME HACTOALWLErO, BPEMEHHOW pa3pbis,
pUrMagHaa BPEMEHHas JIOKa/AM3auua), OnucaH KAKYEBOM MeXaHW3M MapafoKCcasbHOW 3awWmTbl OT
HeonpeaeneHHOCTM W MNPOBEAEHO pPA3/IMYME CO CMEXKHbIMU KOHCTpyKTamu. Mogenb OTKpbiBaeT
BO3MO)HOCTU ANA JafbHeWLWel SMNUPUYEcKol BepuduKauum M paspaboTKM NcMxoTepaneBTUYECKUX
WHTEPBEHUMM, HaNpaBAeHHbIX HE HA AOCTUXEHWE OT/IOXKEHHbIX LiesIel, @ Ha PEUNHTErPALMIO HACTOALLErO B
neperKMBaHMe NOAJMHHON KU3HM.

Volyn Olga V.
Rostov State Medical University
Rostov-on-Don,Russia

PHENOMENON OF “DEFERRED LIFE”: A THEORETICAL MODEL OF TEMPORAL
DISORIENTATION UNDER UNCERTAINTY

Abstract
The article presents the results of a theoretical study of the phenomenon of “deferred life” — a stable
psychological state in which a subject perceives their current existence as temporary, draft-like, and devoid
of genuine value, while projecting “real life” into an indefinite future, often associated with achieving a
conditional external criterion. The relevance of the study is driven by the growing number of complaints
about the feeling of “life on pause” under conditions of permanent socio-economic and existential
uncertainty characteristic of the post-COVID and post-crisis society. The author aims to construct a
theoretical model of “deferred life” as a specific form of temporal disorientation distinct from
procrastination, delayed-start syndrome, and futuroanaxia. Methodologically, the work integrates the
existential-phenomenological approach, Zimbardo’s time perspective theory, and Kruglanski’s uncertainty
concept. Four structural components of the phenomenon are identified: conditional future, devaluation of
the present, temporal gap, and rigid temporal localization of authentic life. The key mechanism is found to
be paradoxical defense against uncertainty through its hypercompensation — fixation on an imaginary
stability point. A distinction between “deferred life” and related constructs is formulated. The conclusion
proposes operationalization of the phenomenon for further theoretical refinement and possible empirical
verification.
Keywords:
deferred life, temporal disorientation, uncertainty, time perspective, conditional future, devaluation of
present, existential vacuum, life procrastination, futuroanaxia, temporal gap model.

In recent decades, clinical and counseling psychology has increasingly encountered client requests that
can be united under a common complaint: “lI am not truly living now; everything in the present is just
preparation for the future.” Young people postpone starting a family until they buy a home, professionals
delay until they obtain a higher position, and students wait until they graduate. However, the arrival of the
deferred event does not bring the expected transition to “real life”: a new condition emerges, and the pattern
repeats.

This phenomenon, referred to in the contemporary psychological literature as “deferred life,” has not
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yet received systematic theoretical elaboration. Existing works either reduce it to particular forms of
procrastination or describe it at the level of everyday psychology without a conceptual framework. At the
same time, the demand for understanding the nature of this state is growing due to an objective increase in
uncertainty factors: economic turbulence, climate risks, information overload, and the blurring of social
trajectories create an environment in which deferring life paradoxically becomes an adaptation strategy.

The aim of this work is to construct a theoretical model of “deferred life” as an independent
psychological phenomenon distinct from related constructs (procrastination, delayed-start syndrome,
futuroanaxia), and to describe its structural components, mechanisms, and psychological consequences. The
main research question is: what are the cognitive and existential mechanisms that turn the present into a
“draft” of the future, and why does the occurrence of a conditional event not resolve this state?

Methods

The study is conducted in the genre of theoretical conceptualization. The methodological framework
consists of: (1) the existential-phenomenological approach (M. Heidegger, J.-P. Sartre, I. Yalom) with an
emphasis on the categories of “inauthentic existence” and “care for the future”; (2) F. Zimbardo’s theory of
time perspective, which allows for operationalizing future orientation at the expense of the present; (3) A.
Kruglanski’s uncertainty theory and G. Hofstede’s uncertainty avoidance (UA) model. Works on the
psychology of time (E. Erikson, K. Lewin) and cognitive psychology of decision-making under incomplete
information were also employed.

The analysis procedure consisted of three stages. The first stage involved a conceptual analysis of
existing descriptions of the phenomenon in the scientific and clinical literature (using Scopus, Web of Science,
and elibrary databases for 2000-2025). The second stage compared “deferred life” with 12 related
constructs (procrastination, delayed-start syndrome, futuroanaxia, future orientation, delayed gratification,
avoidant behavior, perfectionism, impostor syndrome, emotional dysregulation, existential vacuum,
temporal dissociation, liminality). The distinguishing criteria were: presence/absence of a conditional event,
direction of affect (fear of uncertainty vs. fear of failure), and temporal localization of “real life.” In the third
stage, a structural model of the phenomenon was built using theoretical modeling, comprising four
components and two dynamic loops (maintaining and compensatory).

The limitation of the method is the lack of empirical verification, which, however, is consistent with
the goal of a theoretical work. The study did not involve data collection from human participants, as it is
purely theoretical.

Results

The theoretical analysis yielded four structural components of the “deferred life” phenomenon.

The first component is the conditional future. This is a cognitive construction in which the onset of
authentic life is rigidly tied to the achievement of a specific, but most often contingent, event: “once | defend
my dissertation...”, “once | save up for an apartment...”, “once the children grow up...”. An important
characteristic is that the event either has a sliding criterion (“enough money” is not defined) or, after its
achievement, a new condition emerges.

The second component is the devaluation of the present. Current life is perceived as preparatory,
draft-like, and devoid of independent value. Everyday actions — studying, working, daily chores — lose their
intrinsic meaning and acquire it only as tools for the future. Emotionally, this is experienced as chronic
dissatisfaction, boredom, or a “background feeling of unreality.”

The third component is the temporal gap. Subjectively, there exists a chasm between the “me-now”
(inferior, temporary) and the “me-then-in-the-future” (authentic, complete). This gap does not narrow over
time because the future is constantly postponed. Phenomenologically, the temporal gap is close to
depersonalization but is localized not in bodily space but within the time perspective.
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The fourth component is rigid temporal localization of authentic life. Unlike a healthy future
orientation, where “real life” is distributed along the temporal axis, in “deferred life” it is compressed into a
single point — the moment when the condition is met. Everything before and after that point is not
considered authentic. Moreover, this point is often idealized and lacks concrete substantive characteristics.

Additionally, it was found that “deferred life” differs from procrastination in that procrastination
involves postponing individual actions while preserving the value of the present, whereas in deferred life,
existence itself is postponed. Unlike delayed-start syndrome (characteristic of athletes and performers), this
phenomenon lacks an objective “window of opportunity” — the person could begin to “live now” at any
moment but does not. Compared to futuroanaxia (pathological anxiety about the future), “deferred life” is
distinguished not so much by anxiety as by the conviction that “real life” will eventually arrive — a paradoxical
optimism combined with passivity.

Discussion

The resulting model allows answering the research questions. First, the key mechanism underlying
“deferred life” is paradoxical defense against uncertainty. Under conditions where the future is
fundamentally unpredictable (economic crises, climate change, political turbulence), the psyche cannot
tolerate open uncertainty. Instead, it creates an artificial, false anchor of certainty — a point in the future
when “everything will be fine.” However, since this point has no real justification, it is constantly postponed.
The person falls into a trap: they defend against the horror of uncertainty through an even more rigid fixation
on an unattainable condition.

Second, the occurrence of a conditional event does not resolve the state because the event never
arrives in the idealized form it had in the cognitive schema. Buying an apartment brings a mortgage;
graduating from university brings unemployment or routine work. The model predicts that upon goal
attainment, the person does not experience relief but either becomes disappointed (devalues what was
achieved) or immediately forms a new condition — the so-called escalator of conditions.

Comparison with previously published data shows that the proposed model is consistent with A. van
Gennep’s concept of “liminality” (a borderline state between statuses), but unlike it, argues that in “deferred
life,” liminality becomes not a phase of transition but a permanent mode of existence. The model also
intersects with E. Fromm’s work on “escape from freedom”: deferring life is an escape from responsibility for
the present.

Limitations of the model: it does not account for individual differences in uncertainty tolerance or
cultural factors (e.g., in long-term oriented cultures, deferring life may be socially approved). The model also
requires empirical validation — the development of a “deferred life” scale and correlational studies with
indicators of subjective well-being, anxiety, and depression.

The practical significance of the model lies in enabling therapists to differentiate the complaint “I am
not living fully”: if “deferred life” underlies it, the target of intervention should be not increasing productivity
(as in procrastination) but deconstructing the conditional future and restoring value to the present moment.

Conclusion

This article has proposed and substantiated a theoretical model of the phenomenon of “deferred life”
as a specific form of temporal disorientation under conditions of uncertainty. Four structural components
(conditional future, devaluation of the present, temporal gap, rigid temporal localization) have been
identified, the key mechanism of paradoxical defense against uncertainty has been described, and
distinctions from related constructs have been drawn. The model opens avenues for further empirical
verification and the development of psychotherapeutic interventions aimed not at achieving deferred goals
but at reintegrating the present into the experience of authentic life.
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ARCHITECTURAL INNOVATION AND SUSTAINABLE CONSTRUCTION
IN THE MODERN URBAN LANDSCAPE

Abstract
The global construction industry is currently undergoing a paradigm shift, moving away from
traditional resource-heavy methods toward sustainable, technology-driven practices. This article explores
the intersection of architecture and civil engineering, focusing on the integration of Building Information
Modeling (BIM), sustainable material science, and seismic-resistant design. By analyzing the evolution of
urban planning and the adoption of "green" building standards, the research highlights how modern
construction contributes to both economic growth and environmental preservation. The study emphasizes
the necessity of interdisciplinary collaboration to meet the demands of rapid urbanization while ensuring the

safety and longevity of the built environment.
Keywords:
architecture, civil engineering, sustainable construction, BIM technology,
urban planning, structural integrity.

Introduction

Architecture and construction, known collectively as Binagargilik we Gurlusyk, represent the physical
manifestation of human progress and cultural identity. Beyond providing shelter, the built environment
serves as a complex infrastructure that supports economic activity, social interaction, and technological
advancement. In the 21st century, the challenges of climate change and population density have forced the
industry to innovate at an unprecedented pace. This article examines the contemporary state of the
construction sector, focusing on how architectural aesthetics are being harmonized with engineering
precision to create smart, resilient, and sustainable cities.

The Evolution of Modern Construction and Design

Building Information Modeling (BIM) and Digital Twins

One of the most significant advancements in modern architecture is the transition from two-
dimensional drafting to Building Information Modeling (BIM). Unlike traditional blueprints, BIM provides a
multi-dimensional digital representation of a building’s physical and functional characteristics. This
technology allows architects and engineers to simulate every aspect of a project—from structural load-
bearing capacity to energy efficiency—before a single brick is laid. The use of "Digital Twins" enables real-
time monitoring of a building’s performance throughout its lifecycle, drastically reducing construction errors,
minimizing material waste, and optimizing maintenance costs.

Sustainable Materials and Green Building Standards

The construction industry is one of the largest consumers of natural resources, prompting a global
movement toward sustainable material science. Modern architects are increasingly utilizing high-
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performance, eco-friendly materials such as cross-laminated timber (CLT), recycled aggregates, and "self-
healing" concrete that uses bacteria to repair cracks. Furthermore, the adoption of international standards
like LEED (Leadership in Energy and Environmental Design) has prioritized energy-efficient HVAC systems,
solar integration, and natural ventilation. These "green" buildings not only reduce the carbon footprint of
urban centers but also improve the psychological and physical well-being of their occupants.

Seismic Resilience and Structural Engineering

As urbanization expands into geologically active regions, the science of seismic-resistant design has
become a critical component of construction. Engineers now utilize advanced base isolation systems and
tuned mass dampers—Ilarge counterweights located at the top of skyscrapers—to absorb and dissipate the
energy of earthquake waves. The focus is no longer just on preventing collapse, but on ensuring that buildings
remain functional after a seismic event. This involves the use of high-ductility materials and flexible joint
designs that allow structures to sway without sustaining permanent damage, thereby safeguarding human
life and preserving urban infrastructure.

Urban Planning and the Concept of Smart Cities

Modern binagarcilik (architecture) is inextricably linked to the broader discipline of urban planning.
The rise of the "Smart City" concept involves integrating architectural design with digital infrastructure to
manage traffic, waste, and energy consumption more efficiently. Modern urban planners focus on "mixed-
use" developments that combine residential, commercial, and green spaces, reducing the need for long-
distance commuting. By designing cities that are walkable and digitally connected, architects contribute to a
more sustainable and socially cohesive urban environment, where the built landscape actively responds to
the needs of its inhabitants.

The Role of Aesthetics and Cultural Identity

While technical efficiency is paramount, the aesthetic dimension of architecture remains the primary
carrier of a nation’s cultural heritage. Contemporary design often seeks to blend traditional motifs with
futuristic silhouettes, creating a unique "architectural language." In rapidly developing regions, the
construction of iconic landmarks serves as a symbol of national prestige and economic power. This balance
between local identity and international style ensures that the built environment is not merely functional but
also inspires a sense of belonging and pride among the population, bridging the gap between a community's
history and its future aspirations.

Conclusion

The fields of architecture and construction are at a critical crossroads where tradition meets high-tech
innovation. To build the cities of tomorrow, the industry must continue to embrace digital transformation
through BIM, prioritize ecological responsibility through sustainable materials, and ensure structural safety
through advanced engineering. As the global population continues to gravitate toward urban centers, the
synergy between binagargilik and gurlusyk will remain the most vital tool in creating a habitable, resilient,
and beautiful world. The future of the built environment depends on our ability to design structures that are
as environmentally conscious as they are structurally sound.
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THE SYNTHESIS OF FORM AND FUNCTION: CONTEMPORARY PARADIGMS
IN CIVIL ENGINEERING AND ARCHITECTURE

Abstract

The global building industry is currently navigating a period of unprecedented change, driven by the
dual imperatives of rapid urbanization and environmental sustainability. This article examines the evolving
landscape of architecture and construction, focusing on the integration of advanced computational tools,
resilient structural engineering, and the circular economy within material selection. By investigating the
implementation of Building Information Modeling (BIM) and the development of carbon-neutral
infrastructure, the research highlights the mechanical and aesthetic shifts required for 21st-century urban
environments. The findings underscore that the longevity of modern structures depends on a holistic synergy
between digital foresight and ecological responsibility.
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Introduction

Architecture and construction, fundamentally known as Binagargilik we Gurlusyk, serve as the primary
indicators of a society's technological maturity and cultural values. In the modern era, the discipline has
transitioned from a localized craft to a globalized, high-tech industry that must account for complex variables
including seismic activity, resource scarcity, and digital integration. As cities expand into megalopolises, the
role of the architect and the engineer has converged; design is no longer just about visual appeal, but about
the systemic efficiency of the built environment. This article explores the core advancements currently
defining the construction sector and the strategic methodologies employed to build a resilient future.

The Integrated Landscape of Modern Building Science

Computational Precision and BIM Integration

The most transformative force in contemporary construction is the adoption of Building Information
Modeling (BIM). Moving beyond traditional drafting, BIM serves as a multidimensional data repository that
tracks a building's geometry, spatial relationships, and geographic information. This allows for "clash
detection" during the design phase, identifying where structural, electrical, and plumbing systems might
conflict before physical work begins. By creating a high-fidelity digital twin, project managers can optimize
the construction schedule and minimize material waste, ensuring that large-scale architectural projects are
delivered with mechanical precision and financial efficiency.

Innovations in Structural Resilience and Seismic Design

As the global community faces increased environmental volatility, the engineering focus has shifted
toward structural resilience. Modern construction utilize base isolation systems and damping technologies
that decouple a building's mass from ground motion during seismic events. Furthermore, the use of high-
strength, ductile materials—such as fiber-reinforced polymers—allows for greater flexibility without
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compromising load-bearing capacity. These engineering breakthroughs ensure that skyscrapers and public
infrastructure are not only rigid enough to withstand gravity but flexible enough to endure natural disasters,
thereby protecting human life and long-term capital investment.

Material Science and the Circular Economy

The environmental impact of construction has led to a revolution in material science, focusing on the
"Circular Economy" model. This involves the selection of materials that can be recycled, repurposed, or that
actively contribute to carbon sequestration. Innovations like "Green Concrete," which utilizes industrial by-
products like fly ash, and cross-laminated timber (CLT), which acts as a carbon sink, are replacing traditional
high-emission materials. By prioritizing the lifecycle of building components, architects are designing
structures that are "cradle-to-cradle," ensuring that the deconstruction of today's buildings provides the
resources for tomorrow's infrastructure.

Smart Infrastructure and the Urban Fabric

Modern architecture is increasingly defined by its connectivity to the "Smart City" ecosystem. Today's
buildings are equipped with integrated sensor networks that monitor energy consumption, air quality, and
occupancy in real-time. These "intelligent" structures can adjust their own lighting and thermal systems
based on environmental data, significantly reducing the operational carbon footprint. From an urban
planning perspective, this integration allows for the development of mixed-use districts that balance high-
density living with green spaces and efficient transit hubs, creating a more harmonious and responsive urban
fabric that adapts to the needs of its inhabitants.

The Confluence of Cultural Heritage and Modernism

Despite the rapid influx of technology, the soul of architecture remains rooted in cultural identity.
Contemporary binagargilik (architecture) often employs a "critical regionalism" approach, where modern
structural techniques are used to reinterpret traditional motifs. This is visible in the use of local stone in high-
tech facades or the adaptation of ancient natural cooling techniques in modern glass towers. This synthesis
ensures that progress does not lead to cultural homogenization. Instead, it allows for a diverse architectural
landscape where the built environment tells the story of a nation's history while utilizing the engineering
prowess of the future.

Conclusion

The disciplines of architecture and construction are no longer separate entities but a unified field of
scientific and creative inquiry. To address the challenges of the 21st century, the industry must continue to
leverage digital modeling, innovate within the realm of material science, and prioritize the resilience of urban
systems. The success of modern building projects is measured by their ability to provide safety, foster
community, and exist in equilibrium with the natural world. As we refine the practices of binagargilik and
gurlusyk, we are doing more than erecting walls; we are engineering the sustainable and culturally rich
foundations of the next generation.
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STRUCTURAL FRONTIERS: THE INTEGRATION OF MODERN ENGINEERING AND ARCHITECTURAL DESIGN

Abstract
The global construction sector is currently undergoing a transformative phase characterized by the
shift from conventional methodologies to high-tech, sustainable practices. This article examines the critical
synergy between architectural aesthetics and structural engineering, specifically focusing on the
implementation of Building Information Modeling (BIM), seismic-resistant innovations, and the adoption of
eco-friendly materials. By analyzing the role of digitalization in the construction lifecycle, the research
highlights how modern building practices contribute to urban resilience and economic stability. The study
concludes that the future of the built environment depends on an interdisciplinary approach that prioritizes
environmental stewardship alongside structural longevity.
Keywords:
architecture, structural engineering, BIM, sustainable construction, urban development, seismic resilience.

Introduction

Architecture and construction constitute the backbone of modern civilization, serving as the physical
framework for social, economic, and cultural activities. In the contemporary era, the discipline has evolved
beyond mere aesthetic expression to become a complex field of applied science and precision engineering.
As urban populations swell and climate volatility increases, the demand for "smart" and "green"
infrastructure has never been higher. This article explores the current trends in the building industry,
detailing how technological advancements are reshaping the way we design, construct, and maintain the
structures that define our urban landscapes.

The Evolution of Architectural and Construction Technologies

Digital Transformation through Building Information Modeling

The most significant shift in modern construction is the move from traditional blueprints to Building
Information Modeling (BIM). BIM is not simply a 3D modeling tool; it is a collaborative process that integrates
geographic information, geometry, and the properties of building components into a single digital thread.
This allows architects, engineers, and contractors to visualize the entire lifecycle of a project before
groundbreaking. By simulating lighting, thermal performance, and structural stress in a virtual environment,
BIM reduces material waste and prevents costly on-site errors. This digital foresight is essential for managing
the complexity of modern skyscrapers and large-scale infrastructure.

Advancements in Sustainable Material Science

The construction industry is a major consumer of energy and raw materials, leading to a surge in
research regarding sustainable alternatives. Innovations such as cross-laminated timber (CLT), carbon-
negative concrete, and recycled steel are becoming industry standards in eco-conscious design. These
materials are engineered to provide the same structural integrity as traditional counterparts while
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significantly reducing the carbon footprint of the building process. Additionally, the development of "smart"
glass and phase-change materials allows buildings to regulate their own temperature, decreasing the long-
term energy demands of HVAC systems and aligning architectural goals with global sustainability targets.

Seismic Engineering and Urban Resilience

In regions prone to tectonic activity, the focus of construction has shifted toward seismic resilience —
the ability of a structure to withstand an earthquake and remain functional. Modern engineering utilizes base
isolation systems, which act as shock absorbers between the building and its foundation, and tuned mass
dampers that counteract lateral forces. These technologies are complemented by the use of high-
performance fiber-reinforced composites that allow for greater flexibility without compromising strength. By
designing for "damage control" rather than just "collapse prevention," engineers are ensuring that critical
infrastructure can survive natural disasters with minimal disruption to human life.

The Rise of Smart Cities and Integrated Infrastructure

The modern construction landscape is increasingly defined by the concept of the "Smart City," where
buildings are integrated with digital infrastructure to optimize resource use. This involves the installation of
sensors that monitor occupancy, air quality, and structural health in real-time. Architects now design with
"connectivity" in mind, ensuring that buildings can communicate with urban power grids to manage energy
loads. This holistic approach to urban planning emphasizes mixed-use developments that promote
walkability and reduce the reliance on carbon-intensive transport, creating a more harmonious relationship
between the built environment and the people who inhabit it.

Cultural Preservation in Contemporary Design

Despite the focus on technology, the aesthetic and cultural dimensions of architecture remain
paramount. Modern binagargilik (architecture) often seeks to harmonize regional traditions with futuristic
structural forms. This is achieved by utilizing local materials in innovative ways or incorporating traditional
geometric patterns into modern facades. This balance ensures that new developments do not feel alienated
from their surroundings but instead act as a bridge between the past and the future. In this context, the
architect serves as both a cultural historian and a technological pioneer, ensuring that the progress of
construction does not come at the cost of communal identity.

Conclusion

The convergence of architecture and construction is no longer a linear process but a dynamic,
technology-driven ecosystem. To meet the challenges of the 21st century, the industry must continue to
embrace digital modeling, sustainable materials, and resilient engineering. The success of future urban
developments will be measured not only by their height or aesthetic appeal but by their ability to exist in
equilibrium with the environment and provide safety to their occupants. As we refine the methods of
binagarcilik and gurlusyk, we are not just building structures; we are engineering the sustainable foundations
of future society.
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