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CLOUD COMPUTING: MODERN PARADIGMS IN DATA STORAGE AND MANAGEMENT

Abstract

As the global data volume is projected to reach unprecedented levels in 2026, the traditional methods of
physical, localized storage are becoming obsolete. This article explores the rise of Cloud Computing—the on-
demand delivery of computing power, database storage, and applications via the internet. We investigate how
cloud-native architectures, such as Sovereign Clouds and Serverless Computing, are revolutionizing data
accessibility and security. By shifting from a "CapEx" (Capital Expenditure) to an "OpEx" (Operating Expenditure)
model, we demonstrate how businesses and individuals can achieve infinite scalability while ensuring data
resilience in an increasingly volatile digital landscape.

For decades, data was tethered to physical hardware—hard drives and on-site servers that were prone to
failure and expensive to maintain. However, the emergence of high-speed 5G/6G networks and distributed data
centers has enabled a transition toward a "ubiquitous cloud," where information is no longer a localized asset
but a liquid, globally accessible resource.

Keywords:
cloud computing, data storage, hybrid cloud, sovereign cloud, scalability,
edge computing, serverless architecture.

The Evolution of Distributed Storage

One of the most practical applications of cloud computing in 2026 is the Hybrid and Multi-Cloud Strategy.
Unlike early cloud adoption, which relied on a single provider, modern organizations distribute their data across
multiple cloud environments to optimize for cost, performance, and regional compliance.

Physiologically, the shift to cloud storage reduces the "Digital Anxiety" of data loss. By utilizing Automated
Redundancy, where data is simultaneously replicated across geographically distinct locations, the cloud provides
a level of disaster recovery that is impossible for local storage to match. This creates a symbiotic relationship
between the user’s device and a global network of "high-availability" servers, ensuring that a hardware failure at
one node does not result in a loss of information.

Structural Parametricism in Scalable Infrastructure

The rise of cloud computing is deeply intertwined with Elastic Scalability. In 2026, storage is no longer a
fixed "container" but a parametric system that expands or contracts in real-time based on demand. This is
governed by "Auto-scaling" algorithms that monitor traffic and data volume.

By employing Object Storage techniques, cloud providers can manage massive amounts of unstructured
data (videos, sensors, logs) by treating each piece of data as a distinct object with its own metadata. This level of
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mathematical precision ensures that data retrieval is optimized regardless of whether the user is storing a single
document or petabytes of scientific research. This results in a significant reduction in wasted storage space and
a 60% improvement in energy efficiency compared to traditional data centers.

Social and Psychological Impacts: The Borderless Office

Beyond technical efficiency, the shift toward cloud-centric storage has profound implications for
Environmental Psychology and the future of work. The reliance on physical servers often tethered workers to
specific geographic locations. Cloud structures mitigate these issues by introducing "Global Accessibility."

The ability to access a high-performance "Virtual Desktop" from any location mimics the natural human
need for mobility and autonomy. In 2026, "Collaborative Hubs" allow hundreds of users to work on a single
massive data set in real-time without versioning conflicts. By physically altering our dependence on localized
hardware, the cloud acts as a Social Catalyst, fostering a sense of global citizenship where a team in Ashgabat
can collaborate seamlessly with partners in London or Tokyo as if they were in the same room.

Computational Design and Edge Computing

The development of Edge Computing has simplified the latency issues associated with traditional cloud
models. Instead of sending every bit of data to a central "mega-server," processing happens at the "edge" of the
network—closer to the user.

e Latency Reduction: By processing data at local micro-data centers, Al applications (like autonomous
vehicles) can make split-second decisions without waiting for a round-trip to a distant server.

e GreenOps: Modern cloud systems use Al to manage power distribution, shifting workloads to data
centers powered by renewable energy during peak sun or wind hours [2].

"The cloud is no longer just a place to store data; it is the active operational backbone of the global digital
economy."

Global Fluidity: Sovereign and Secure Clouds

Cloud computing also addresses the problem of data privacy through Sovereign Clouds. In 2026, strict
regulations like the GDPR have evolved, leading to clouds that guarantee data remains within specific national
borders. This maximizes the utility of the cloud for government and healthcare sectors while ensuring that "Data
Gravity"—the tendency for data to attract more data and apps—does not lead to security vulnerabilities or loss
of national digital sovereignty.

Challenges: Data Egress and Hidden Costs

The primary barrier to total cloud adoption remains the complexity of FinOps—the management of cloud
spending. "Data Egress" fees (costs to move data out of the cloud) can become a significant financial burden.
However, with the integration of Al-driven cost optimization and transparent pricing models, the economic
durability of cloud systems has increased significantly over the last three years.

Conclusion

Cloud computing represents the final frontier of the digital revolution in data management. By moving
away from "static hardware" and toward dynamic, responsive, and distributed systems, we are creating a digital
infrastructure that can survive and thrive in an unpredictable world. The fusion of global connectivity and elastic
engineering is not just a technological choice; it is the path to a sustainable, secure, and limitless future for human
information.

References:
Armbrust, M., et al. (2010). A View of Cloud Computing. (Updated 2024).
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CUSTOMER SERVICE: THE STRATEGIC PILLAR OF BUSINESS GROWTH THROUGH PARTNERSHIP

Abstract

In the hyper-personalized economic landscape of 2026, the traditional view of Customer Service as a cost
center has become obsolete. This article investigates the transformation of service into a core growth driver,
focusing on the synergy between human empathy and "Agentic AL" By analyzing the shift from reactive
troubleshooting to Collaborative Partnership, we demonstrate how high-performance service teams act as the
"connective tissue" between a company and its stakeholders. We explore how data-driven, omnichannel
interactions foster long-term loyalty, increase customer lifetime value (CLV), and serve as a critical competitive
differentiator in an era where product gaps are narrowing and consumer expectations are at an all-time high.

For decades, customer service was an afterthought—a department designed to handle complaints.
However, the emergence of predictive analytics and real-time sentiment analysis has enabled a transition toward
"Outcome-Based" engagement, where the goal is no longer just to close a ticket, but to ensure the customer’s
ultimate success.

Keywords:
customer service, growth strategy, collaborative support, agentic Al, omnichannel experience,
customer success, empathy-led CX, first contact resolution (FCR).

The Evolution of the "Support Agent" to "Growth Partner"

The most significant change in 2026 is the redefinition of the support role. In modern enterprises, service
agents have moved from the bottom of the hierarchy to become Success Partners. Armed with full visibility into
the customer’s history and product usage, they engage proactively to ensure the client is deriving maximum
value from their investment.

Physiologically, this shift reduces the "Frustration Quotient" for the consumer. When a company reaches
out to solve a problem before the user even notices it—known as Anticipatory Service—it triggers a positive
neurochemical response associated with trust and safety. This creates a symbiotic relationship where the
customer feels seen and valued, transforming a potentially negative "pain point" into a memory of exceptional
reliability.

Collaborative Customer Service: Breaking Internal Silos

The rise of business growth through service is deeply intertwined with Cross-Functional Collaboration. In
2026, high-performing organizations have eliminated the silos between Sales, Marketing, and Support. Customer
service is now recognized as the richest source of real-world data for product development and marketing
strategy.

By employing Unified Data Ecosystems, feedback from a support call is instantly translated into a product

13


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

improvement or a personalized marketing offer. This level of internal transparency ensures that the customer
journey is a single, seamless narrative rather than a series of disconnected touchpoints. Collaborative support
ensures that if a customer reports a bug, the engineering team is notified automatically, and the customer is
updated once a patch is live, closing the feedback loop with mathematical precision.

Social and Psychological Impacts: The Empathy Differentiator

Beyond technological efficiency, the shift toward "Human + Al" service models has profound implications
for Consumer Psychology. While Al handles 80% of routine queries, the remaining 20%—the complex,
emotionally charged issues—are handled by humans. In 2026, Empathy is the ultimate luxury and the most
effective way to build brand advocacy.

The move toward "Outcome-Oriented KPIs" acts as a Behavioral Catalyst. Instead of tracking "Average
Handle Time" (which encourages rushing the customer), managers now track Customer Health Improvement and
Sentiment Shift. This fosters a sense of agency among employees, who are empowered to solve problems
creatively rather than following a script. This adaptability allows the brand to build emotional intimacy with the
user, which is a stronger predictor of long-term loyalty than price or product features.

Technological Drivers: Memory-Rich and Multimodal Al

The development of Agentic Al has simplified the mechanical complexity of modern customer service.

e Memory-Rich Interaction: Al agents no longer treat every chat like a clean slate; they remember the tone
of the last conversation and the customer’s specific preferences [3.3].

e Multimodal Support: Customers can now switch between text, voice, and video mid-interaction without
losing context, mirroring the natural way humans communicate with friends [5.1].

"Customer service is not about being right; it is about being there. In 2026, 'being there' means using every
digital and human tool at your disposal to ensure the customer never feels alone in their journey."

Global Fluidity: Localized Experience at Scale

Customer service also addresses the problem of Global Expansion. In 2026, Al-powered real-time
translation and cultural adaptation tools allow a business in Ashgabat to offer world-class support to a customer
in Rio de Janeiro in their native Portuguese. This maximizes the utility of global trade, ensuring that the "Brand
Voice" remains consistent and respectful across every border, effectively turning customer service into a global
ambassador for the company.

Challenges: The Automation Paradox and Data Privacy

The primary barrier to total service excellence remains the Automation Paradox—the risk that too much
Al can alienate customers who crave human connection. Furthermore, the ethical use of customer data for
personalization requires rigorous governance. However, with the integration of Transparency Protocols and
"Human-in-the-Loop" systems, the trust and efficacy of modern customer service have increased significantly
over the last three years.

Conclusion

Customer service represents the final frontier of the business growth revolution. By moving away from
"transactional support" and toward dynamic, collaborative, and empathetic partnerships, we are creating a
marketplace that values the human experience as much as the bottom line. The fusion of agentic technology and
human emotional intelligence is not just a service model; it is the path to a sustainable, resilient, and highly
profitable future for any modern brand.
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BLOCKCHAIN: MORE THAN JUST CRYPTOCURRENCY—THE FUTURE OF SECURITY TECHNOLOGY

Abstract

In 2026, the global perception of Blockchain has shifted from a speculative financial tool to a foundational
pillar of digital security. This article investigates the architectural principles of blockchain—decentralization,
immutability, and cryptographic transparency—and their application in non-financial sectors. By exploring its
role in securing supply chains, verifying digital identities, and protecting critical infrastructure, we demonstrate
how blockchain serves as a "trustless" security layer that eliminates single points of failure. As data breaches
become more sophisticated, blockchain’s ability to provide a tamper-proof record is revolutionizing how society
protects its most sensitive digital assets.

For years, blockchain was synonymous with Bitcoin. However, the emergence of Smart Contracts and
Decentralized Identifiers (DIDs) has enabled a transition where the technology is valued more for its ability to
ensure data integrity than for its role in currency.

Keywords:
blockchain technology, cybersecurity, decentralization, immutability, smart contracts,
digital identity, supply chain security, data integrity.

The Architecture of Immutability

The core strength of blockchain in 2026 lies in its Immutable Ledger. Unlike traditional databases that are
centralized and can be altered by an administrator, a blockchain is a distributed record where every transaction
is cryptographically linked to the one before it.

Physiologically, this structure provides "Digital Certainty." Once a block of data is verified by the network’s
consensus—whether through Proof of Stake or other modern protocols—it cannot be deleted or modified. This
creates a symbiotic relationship between historical accuracy and future security, ensuring that an organization's
records remain a "single source of truth" that is resistant to tampering and fraud.

Decentralization: Eliminating the Single Point of Failure

Traditional security models rely on a "castle and moat" approach, protecting a central server. In 2026, the
rise of blockchain is deeply intertwined with Decentralized Security. By distributing data across a global network
of nodes, blockchain ensures that there is no central target for hackers to strike.

By employing Distributed Ledger Technology (DLT), if one node is compromised, the remaining nodes
detect the discrepancy and reject the fraudulent data. This level of mathematical precision ensures that the
network remains resilient even under a sustained DDoS (Distributed Denial of Service) attack. This results in a
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significant increase in uptime and a reduction in the success rate of systemic data breaches.

Social and Psychological Impacts: Self-Sovereign Identity (SSI)

Beyond technical robustness, the shift toward blockchain-based security has profound implications for
User Psychology and personal autonomy. Traditional identity management requires users to trust third parties
(banks, social media, governments) with their private data. Blockchain structures mitigate the risk of identity
theft by introducing Self-Sovereign ldentity.

The ability for a user to "own" their identity through a private key—granting only temporary access to
specific attributes—acts as a Behavioral Catalyst for digital trust. In 2026, "Verified Credentials" allow individuals
to prove their age, qualifications, or citizenship without revealing their entire personal history. This foster a sense
of agency, allowing the digital environment to serve the privacy needs of the user rather than forcing them to
adapt to the invasive surveillance models of the past.

Smart Contracts and Automated Governance

The development of Smart Contracts—self-executing code stored on the blockchain—has simplified the
enforcement of security protocols.

e Automated Compliance: Contracts can be programmed to only release sensitive data if specific security
conditions are met.

e Supply Chain Provenance: In industries like pharmaceuticals, smart contracts track a product's journey
from factory to consumer, instantly flagging counterfeit goods [3].

"Blockchain is not just a ledger for money; it is a ledger for truth in an era where digital evidence is
increasingly easy to fake."

Global Fluidity: Transparent Public Systems

Blockchain also addresses the problem of corruption in public systems. In 2026, we see the rise of
Blockchain Voting and Land Registry Systems, where the transparency of the ledger ensures that every record is
verifiable by the public. This maximizes the utility of civic infrastructure, turning the blockchain into a social
contract that is visible, permanent, and shielded from political manipulation.

Challenges: Scalability and the "Right to be Forgotten"

The primary barrier to total blockchain integration remains the tension between Immutability and Privacy
Regulations (like GDPR). The "Right to be Forgotten" is difficult to implement on a ledger that never deletes data.
However, with the integration of Zero-Knowledge Proofs (ZKPs)—which allow for data verification without
storing the data itself—the compatibility between blockchain and privacy law has increased significantly over the
last three years.

Conclusion

Blockchain technology represents the final frontier of the digital security revolution. By moving away from
"centralized trust" and toward a dynamic, cryptographically secured network, we are creating a digital society
that can thrive in an age of cyber-uncertainty. The fusion of decentralization and immutability is not just a trend
for investors; it is the path to a sustainable, transparent, and resilient future for global data security.
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THE LIMIT CONCEPT: A FOUNDATIONAL BRIDGE BETWEEN ALGEBRA AND CALCULUS

Annotation
This paper provides a rigorous exposition of the limit concept as the cornerstone of differential calculus.
We formally define the limit of a function and employ it to construct the derivative, not as a mere computational
tool, but as the precise mathematical embodiment of instantaneous rate of change. The discussion is anchored
in the analysis of the function f{x) = x2, where we demonstrate the step-by-step £-6 formalism leading to its
derivative, *f'(x) = 2x*. This work aims to elucidate the transition from intuitive notions of change to formal,
axiomatic mathematics, highlighting the indispensable role of limits in resolving classical problems of motion and
tangency.
Keywords:
limit, derivative, differential calculus, epsilon-delta definition,
instantaneous rate of change, continuity, f(x)=x2

Introduction

The historical problem of defining the instantaneous velocity of a moving object or the slope of a tangent
line to a curve confounded mathematicians for centuries. The central issue was the paradoxical division by an
interval of zero length. The 17th-century development of calculus by Newton and Leibniz provided an operational
method, but it was the 19th-century work of Cauchy and Weierstrass that placed it on firm logical ground through
the limit concept. This paper dissects this conceptual linchpin.

1. Formal Definition of the Limit

Let *f* be a function defined on an open interval containing a point *a* (except possibly at *a* itself). We
say the limit of f(x) as *x* approaches *a* is L, denoted as:

lim (x—>a) f(x) =L

if and only if:

For every real number € > 0, there exists a real number 6 > 0 such that for all *x*:

O<|x-al<6=|f(x)-L| <e.

This -6 definition eliminates any reference to "infinitesimals" or "approaching," replacing them with
static, algebraic inequalities. It asserts that we can force f(x) to be arbitrarily close to L (within any €) by
restricting *x* to be sufficiently close, but not equal, to *a* (within some §).

2. The Derivative as a Limit: A Case Study on f(x) = x2

The derivative of a function at a point is the limit of its average rate of change.

Given f(x) = x?, the average rate of change over the interval [x, x+h] is:

(flx+h) -f(x) )/ h=((x+h)*>-x*)/ h.
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Simplifying the numerator:

(x2+2xh+h%?-x2)/h=(2xh + h?)/h=2x+h, provided h # 0.

Here lies the crux: as *h* becomes zero, the expression becomes indeterminate (0/0). The limit resolves
this:

f'(x) = lim (h->0) [ (f(x+h) - f(x)) / h ] = lim (h=>0) (2x + h).

Applying the limit concept: As *h* is made arbitrarily close to 0 (but never equal), the expression *2x +
h* becomes arbitrarily close to 2x. Formally, for any £ >0, choose § =¢. Then, if 0< |h-0]| < §, it follows that |(2x
+h) - 2x| = |h| < & = €. This satisfies the definition, proving:

f'(x) = 2x.

3. Geometrical and Physical Interpretation

Geometrically, this process transforms the slope of a secant line into the slope of the tangent line at the
point (x, x?). Physically, if *x* represents time and x?represents distance, the derivative 2x gives the
instantaneous velocity at time *x*. The limit is the mechanism that makes this instantaneous value meaningful
and exact.

Conclusion
The derivative, defined via the limit, is not an approximation but an exact value derived from a process of
approximation. The -6 formalism banishes the spectral notions of infinitesimals, replacing them with a rigorous
algebraic framework. The analysis of f(x)=x? serves as a paradigmatic example of how calculus converts dynamic
intuition—the idea of change at an instant—into a static, logically unassailable truth. This foundational concept
underpins all of modern analysis, physics, and engineering.
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YAK 55
Atawos C., cTapwmit npenoaaBaTesb,
MexXayHapoaHbI yHUBepcuTeT HedTU 1 raza nmeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Haszaprynbies H., cTapwuit npenogasares,
MeayHapoAHbIN yHUBEpPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
ba6aes b., npenogasatens,
MexKayHapoaHbIN YHUBEepCUTET HEeDTW M raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Axymaes [XK., CTy4eHT,
MeayHapoaAHbIN yHUBEpPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
HayuHbit pyKoBOAUTeNb: PeaikenoB A., CTapluMii NpenosaBaTesb,
MeKayHapoaHbIN yHUBEepcUTET HEedTU M raza umeHun Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH

POBOTU3ALUNA N «BE3NTIOAHbLIE» TEXHONOTMU HA CBEPXIT/TYBOKUX FOPU3OHTAX

AHHOTauuA

CtaTbA MOCBALLEHA aHa/NM3y BHEAPEHMA ABTOHOMHbIX CUCTEM M POBOTM3MPOBAHHbLIX KOMMJIEKCOB B
YC/IOBUAX OTPabOTKM MECTOPOXKAEHUI Ha CBEPXTYBOKUX ropu3oHTax. PaccmaTpmBaloTca TEXHUYECKME acneKThbl
nepexoaa K «b6e3n04HbIM» TEXHONOIMSAM Kak eAMHCTBEHHOMY crnocoby obecneyeHua 6e3onacHoct w
3KOHOMUYECcKo 3PEKTUBHOCTM A06bIMM B YCNOBMAX IKCTPEMASIbHOINO TOPHOrO [JaB/IEHMA U BbICOKUX
Temnepatyp. Ocoboe BHMMaAHWE yAEeNeHO CMCTEMaM HaBUrauMuM B 3aKPbITOM MPOCTPAHCTBE M yAa/leHHOMY
YNpaBAeHUIo B peasibHOM BpeMeHMU.

Kntouesble cnosa:
poboTn3auma, cBepxrnyboKkne ropmsoHTbl, 6e3104Han BblIeMKa, aBTOHOMHbIN TPaHCNopT,
noasemMHas HaBuraumsa, NPOMbILLNEHHbIA MHTepHeT Belel (lloT).

Mepexon ropHbix PaboT Ha rnybuHbl cBbilwe 1,5—2 KM conpsAXKeH C Pe3KMM POCTOM MPOU3BOACTBEHHbIX
PUCKOB: reoguHaMUYECKUMK ABNEHUAMM, BbICOKOW TemnepaTtypoi maccmea (ao 45-60°C) M KosoccanbHbIMU
3aTpaTamMu Ha BEHTUAAUMIO. B AaHHbIX YCNOBUAX MPUCYTCTBME YeNOBEKa B OYMCTHOM 3aboe CTaHOBUTCA He
TO/IbKO OMacCHbIM, HO M 3KOHOMMYECKU HelenecoobpasHbiM. KoHuenuus «besntogHoro pygHuKka» (Manless
Mine) npeanonaraet NosHy0 aBTOMATU3aLMIO TEXHOMOMMYECKMX NPOLLECCOB, A€ ONepaTop BbINOMHAET AULWb
KOHTPO/bHble GYHKLMM, HaX04ACb HA NoBepxHOCTH [1, c. 82].

KntoueBbim 6apbepom ana poboTm3aLmm rayboKmx WaxT A0roe BPpEMA OCTaBaIOCh OTCYTCTBME HAAEKHOM
cBA3nU. Ha cBepxrnyboKux ropu3oHTax CTaHAAPTHble MNPOTOKOAbI Nepefayn [aHHbIX OKa3blBaloTCA
HeapPeKTUBHbIMM M3-38 CIOXKHON TONOMOrMK BbIPabOTOK. PelleHMemM CTaHOBUTCA Pa3BepTbIBAHME YACTHbIX
ceTelt 5G/6G n ucnonbsosaHune Mesh-TexHonorni, obecneumBatoWwmxX 3a4epKKy curHana (latency) meHee 10 mc,
YTO KPUTUYHO A8 AUCTAaHUMOHHOIO ynpasaeHns 6ypoBbiMM ycTaHOBKaMu 1 MOM B pexxume TenenpucyTcTeus
[3, c. 45].

B orcytctene curHanos GPS/T/TOHACC Hasuraums po6OTOB OCYLLECTBAAETCA C WCMNOJ/ib30BaHWEM
TexHonornit  SLAM  (Simultaneous Localization and Mapping). OcHalleHne TexHUKM Avaapamn U
CcTepeoKkamepamMy NO3BOMIAET CO34aBaTb TPEXMEPHYIO KapTy BbipaboTKM B npouecce ABuKeHuAa. Ha
CBepXrNybOKMX TOpPM3OHTAxX, rAe BO3MOXHbI Aedopmauumm Kpenu, poboTbl CNOCOOHbI CaMOCTOATENbHO
KOPPEKTUPOBATb MAPLLPYT, aHAaNMU3NPYA USMEHEHUA reoMeTpuM BbipaboToK [2, c. 119].
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Ba*KHbIM acneKTom ABNAETCA BHeAPEHWE «UHTE/NIeKTYasIbHbIX areHTOB» B CUCTEMY yNpaBaeHMA MapKoMm
MaWWH. B oTanMumMe OT KeCTKMX anropuTmMoB, TaKME CUCTEMbI CMOCOGHbI MPUMHMMATb PELIEHUA B YCA0BMUAX
HeonpeaeneHHOCTN, Hanpumep, NP oHBHAPYKEHUN BHE3ANHOrO BbiBajsa MOPOAbl UM NPENATCTBUA HA NyTH
cnefioBaHMA aBTOHOMHOrO COCTaBa.

MpumeHeHne pPoHOTU3MPOBAHHOW TEXHMKM MO3BONAET pPaAMKaNbHO NepecmoTpeTb TpeboBaHMA K
NPOBETPUBAHMIO U OXNAXKAEHWUIO BbIPabOTOK. MOCKOMbKY PO6OTbI YCTOMYMBBI K BbICOKMM TemnepaTtypam,
npeanpuATMA MOTYT COKPATUTb 3aTpaTbl HA KOHAMLMOHMPOBAHME LWAXTHOro Bo3ayxa Ha 60-70%. OgHako
3KCMlyaTaumMaA 3/1eKTPOHMKN B YCIOBUAX SKCTPEMAIbHOIO neperpesa TpebyeT BHeAPEHMA CUCTEM HKUAKOCTHOTO
OXNAXKAEHNA CUNOBbIX arperaTtos M 3alUTbl CEHCOPOB OT BbICOKOYACTOTHLIX BUOPALMI, XapaKTEPHbIX 1A 30H
NOBbILLIEHHOrO FOPHOro Aasnenusa [1, c. 154].

PoboTtusaumnsa csepxriyboKMX FOPU3OHTOB — 3TO He MPOCTO TeXHosorMyeckoe obHOB/MEHWE, @ CMeHa
dunocodun ropHoro aena. Ycnex peanvsaumm SaHHOW KOHUEMLMM 3aBUCUT OT KOHBepreHumn UT-pewieHni,
HOBOM MeXaTPOHMKM U TNYBOKOro MOHMMAHMA reomexaHuM4yeckux npoueccos. Mepexos K «6e3nt04HbIMY»
TexHonornam obecneunt MK ycToMumBOe pasBUTME B YCAOBUAX WCTOLLEHMA MPUNOBEPXHOCTHbLIX 3aMacoB
NOJIE3HbIX UCKOMAEMBbIX.

CNMUCOK UCNONb30BaHHOI INTEpaTypbl:

1. Apo3pos I.B., Mapkos W.C. ABTomatusauma u poboTM3auma MNoA3eMHbIX FOPHbIX PaboT Ha 6onblwmx
rnybuHax. - M.: FTopHoe aeno, 2024. - 256 c.
2. CaBenbeB A. M. CUCTEMbI TEXHMYECKOTO 3PEHMA U HAaBUTALMKN MOBUIBbHBIX poHOTOB B LWaxTax. - HoBocMbupcK:
Hayka, 2025. - 182 c.
3. benosepos K.JI. NHOOKOMMYHMKALMOHHbIE TEXHONOTMM B WHTENNIEKTYaslbHOM pygHuKe. - CI6.:
MonutexHuka, 2023. - 210 c.

© Atawos C., Hasaprynbles H., babaes b., [)kymaes K., 2026
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FTEOMEXAHWUYECKAA BE3OMNACHOCTb M CENCMUYECKUIA MOHUTOPUHI
MPU OTPABOTKE INMYBOKUX TOPU3OHTOB

AHHOTauuA
B cTaTbe paccmaTpuMBatoTCA COBPEMEHHbIE Noaxoabl K obecrneyeHmo reomexaHM4yecko 6esonacHoOCTM Ha
ropHogobbiBatowmx npeanpuatuax. OCHOBHOE BHMMAHWE YAENeHO WHTerpauunm CUCTEeM HEeNpPepbIBHOMO
MMUKPOCEMNCMMUYECKOTO MOHUTOPUHIA WU  YUC/IEHHOINO MOAENIMPOBAHUA  HanpaXKeHHOo-AebOoOpPMUPOBAHHOIO
COCTOSAIHMA MaccuBa. ABTOP aHA/IM3NPYET BO3MOMKHOCTU MPUMEHEHUA aITOPUTMOB MALIMHHOIO 0byyeHua ans
paHHero obHapyXeHUs NPU3HAKOB roTOBALLMXCA AUHAMUYECKUX ABAEHWNI (TOPHbIX yAapoB).
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Kniouesble cnosa:
reomexaHuKa, CeMCMUYECKNI MOHUTOPUHT, TOPHbIN yA3ap, HAanpAXeHHO-4epOPMUPOBAHHOE COCTOAHME,
6e30MacHOCTb ropHbIX PaboT, NPeAUKTUBHbINA aHaN3.

NHTeHcMbUKauma ropHOro NpounsBoACTBa M NMEPEXOL, K OCBOEHMIO ryboKko3aneratowmx 3anacos (cebiwe 1000
M) COMPOBOXAAIOTCA POCTOM MOTEHUMANBHON SHEPIUU, AKKYMY/IMPOBAHHOM B Hegpax. ITO BeAET K YBEUYEHUIO
YacToTbl M MOLLHOCTU AMHAMMYECKUX ABNEHWUA — OT MMKPOCTPENAHUI [0 pPaspyUTesbHbIX TEXHOTEHHbIX
3eM/IeTpPACEHMIA. B coBpeMeHHbIX yc1oBMAX obecneyeHmne reomexaHmyeckon 6e30nacHOCTM CTaHOBUTCA He MPOCTO
BOMPOCOM OXPaHbl TPYAa, HO U YC/IOBMEM SKOHOMMUYECKOM BbIXKMBaeMOCTU NpeanpusaTua [1, c. 54].

TpaAnUMOHHbIE METOAbl KOHTPOA YCTOMYMBOCTM BbIPabOTOK (BM3yasibHbIM 0CMOTP, 3amep aedopmaLmi)
He NO3BO/IAOT OLEHNUTb COCTOAHME MAccUBa B INyH6uHe. CoBpeMEHHbI CEMCMUYECKUIA MOHUTOPUHT BasnpyeTca
Ha pa3BepTbiBaHMM MHOTFOKaHa/IbHbIX CUCTEM C UCMNOb30BaHMEM BbICOKOYYBCTBUTE/IbHbIX aKCE/IePOMETPOB U
reo$poHOB.

KntoueBbiMm napameTpom ABAAETCSA JIOKALMA 3NULEHTPOB MUKPOCEMCMUYECKMX COBbITUI. MN0THas ceTb
[ATYNKOB MNO3BOASAET OnpenensTb KOOpAMHaTbl O4yara C TOYHOCTbIO [0 HECKO/IbKMX METPOB, 4YTO JaeT
BO3MOMHOCTb BblIB/IATb 30HbI KOHLEHTPALMW HANPAXKEHUIM 334070 A0 NPOABAEHUSA BUAUMbBIX paspyLleHuii 3,
c.128].

HayuHblit npopbie 2024-2026 rr. cBA3aH C NPUMEHEHMEM METOAOB «bonblMX AaHHbIX» (Big Data) K
aHanNM3y CeNCMUYECKOro KaTanora. BmMecTo OueHKM OTAENbHbIX COObITUI CUCTEMbI MEPEXOAAT K aHanusy
SHEepPreTM4Yeckoro pexumma maccua. CHUMKeHne ¢paKTasibHON PasmMepHOCTU CEMCMUYHOCTU U U3MEHEHME
HaK/M0Ha rpaduKa NOBTOPSEMOCTM PACCMATPUBAIOTCA KaK LOCTOBEPHbIE MPEeAMKTOPbI FOTOBALLErOCA rOpHOro
yaapa [2, c. 92].

NHTerpaumsa celcMmUYecknx AaHHbIXx B 3D-reomexaHuyeckne mogenun (Hanpumep, Ha Hase meToda
KOHEYHbIX 3/1EMEHTOB) NO3BO/IAET B pea/lbHOM BPEMEHU KOPPEKTUPOBATL KaNeHAAPHbIW NAaH ropHbix paboT.
Echn B palioHe ouncTHOro 3a6os UKCUPYETCA KPUTUYECKUIA POCT 3HEeproBblAeNeHnsa, CUCTEMA BblgaeT
PEKOMEHAALMNIO MO U3MEHEHUIO NOPAAKA BbIEMKM UKW NPOBEAEHUIO PA3rPY30UHbIX MEePONpPUATUIA.

feomexaHmnyeckaa 6e30nacHOCTb CEroAHs — 3TO He TONIbKO Habnt4eHMe, HO 1 akTUBHOe Bo3zaelicTame. K
Hambonee apPeKTUBHbIM METOAaM OTHOCATCA:

MNpeBeHTMBHOE rMApPOopaspbiB: CHUMKEHME KECTKOCTU MAaccuBa NyTeM HarHeTaHUA XUAKOCTU B CKBAXKUHbI
noA, BbICOKUM AaBNEHNEM.

AganTtuBHoe KpenneHue: Mcnosb3oBaHWE NOAAT/AMBbLIX Kpenein, CNOCOOHbIX MOrnowWaTb 3SHEPruto
AMHaMuyeckoro Bosgenctema 6e3 paspyweHua [1, c. 180].

KamydnetHoe B3pbiBaHue: CosgaHve 3alMTHbIX 30H 33 c4eT POPMUPOBAHUA  WUCKYCCTBEHHOWM
TPELWMHOBATOCTU B yAapOOoNacHbIx naactax [5, c. 64].

Mepexos OT AWCKPETHOrO K HEMNPEepbIBHOMY WHTENNEKTYA/IbHOMY MOHWUTOPUHIY FeoMexaHU4eCcKmx
NPOLLeCCcoB ABAAETCA Kto4YeBbIM TpeHA0M 6e3onacHocTn B TMK. Co3aaHne eAnHbIX LLEHTPOB reOMeXaHUYecKoro
KOHTPOAsA, 06BbeAUHAWMNX AAHHbIE CEACMOMETPUMN, TEH3OMETPUM U YUCIEHHOTO MOAENNPOBAHUA, NO3BONAET
MWHMMM3MPOBATb PUCKU BHe3anHbIX ob6pyleHuin n obecneynmBaeT CTabuAbHYIO pPaboTy npeanpusTuin B
CNOXHEWNLINX TOPHO-TEe0I0TMYECKNX YCNOBUAX.

CNMCOK UCNONb30BaHHOI INTepaTypbl:

1. batyrmH A. C. TeognHammnyeckoe panoHMpPOBaHNE N MOHUTOPUHE COCTOSIHUA Heap. - M.: TopHana KHura, 2024.
-312c.
2. Kosbipes A. A., MaHuH O. . YnpaBneHne ceMCMUYECKMM PEXMMOM MPU KpynHomacwTabHoin paspaboTke
MecTopoXaeHui. - Anatutbl: KHL, PAH, 2023. - 245 c.
3. MapTtbiHoB B. U. CeiicmoaKycTUyeckMe MeTogbl NPOrHo3a ANHAMUYECKUX ABNEHWUIN B FIYyOOKMX LuaxTax. -
EkaTepuHbypr: PUO YITY, 2025. - 198 c.

© Awbipos 0., Emygosa ., blnacos 10., 2026
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CTPATEMMYECKUE NOAXOAbl K AOBbIYE N NEPEPABOTKE KPUTUYECKMN BAXKHBIX MUHEPAIOB
B YCNOBUAX TMOBANIbHOIO 3HEPTOMNEPEXOAA

AHHOTauuA

B cTaTbe aHaIM3MpyeTCs PO/b KPUTUYECKM BaXKHbIX MMHEPANOB (NUTUi, KobanbT, P33, meap) Kak 6a3oBoro
pecypca Ans peanv3aumm TeXHONOTUN «3e/IeHOM» 3HEpreTMkU. ABTOP paccMaTpuMBaeT TEXHOJIOTMYecKue
BbI30BbI, CBA3aHHbIE C A06bIYel TpyAHOMU3BAEKAEMbIX 3aNacoB 1 BoBeYeHnem B 06opoT begHbix pya. Ocoboe
BHMUMaHMe yaeneHo WHHOBAUWMOHHbIM MeTOdaM ce/leKTUBHOM IKCTpakKunnm wu HGOGXOAMMOCTM CO34aHunA
CYyBEPEHHbIX Lienoyek nocTaBoK CblpbA.

KnioueBble cnosa:
KPUTUYECKM BaXKHble MUHEPabl, SHEpPronepexoa, NMMTUiA, peaKosemenbHble 31emeHTbl (P33),
cenektuBHana dnotaumna, ESG-ctaHaapThl, pecypcHas 6e30nacHoCTb.

nobanbHbii Nepexos K HU3KOYrNepoaHON SKOHOMMKE CNPOBOLMPOBaa becnpeLeseHTHbIM POCT cnpoca
Ha crneunduryecKkyto rpynny MoJsie3HbIX MCKOMAEMbIX, MOAYYMBLUMX CTATyC KKPUTUYECKM BaxkHbix» (Critical
Minerals). K 2026 roay notpebHOCTb B MTUN U KobanbTe BblpOC/Aa B Pasbl MO CPABHEHUIO C MOKasaTensmu
AecATUNETHEN [AaBHOCTU, YTO CTAaBUT Mepes, ropHOM HayKoM 3agady NO MOMCKY HOBbIX UCTOYHMKOB Cbipba U
MHTEHCUPUKALMM CYLLECTBYIOLWMX TEXHONOMNI A0bblum [1, . 42].

OcHoBHas npobaema J06bI4M KPUTUYECKMX MUHEPAIOB 3aKIH0YAETCA B UX HU3KOM COAEPMKAHMM B pyae U
CNOXKHOW MWHepanorMyeckon accoumauuun. TpaguUMOHHbIE MeToAbl OOOralweHWa YacTo OKasblBaloOTCA
3KOHOMMYECKM HEIPDEKTUBHBIMU NAN SKONOTUYECKU HEMPUEMNEMBIMMU.

CoBpeMeHHble pelleHUs 6a3npyroTCs Ha NPUMEHEHUN METOLO0B CEHCOPHOW cenapauuun (Sensor-based
Sorting) Ha paHHUX CTaguAX, 4YTO MO3BOJIAET OTCEKaTb MYCTyl0 MopoAy A0 MnonagaHua Ha oboraTuTesibHyto
$abpuKy. ITO KPUTUYHO AN MECTOPONAEHWA NUTUEBbIX MErMaTUTOB, FAe PaHHAA cemnapauma CHUXKaeT
3HeprosaTtpaTbl Ha M3menbyeHue Ha 25-30% [2, c. 115]. B 061acTv usBneyYeHUs peaKo3eMesbHbIX 3/1IEMEHTOB
(P33) npuopuTeT oTAaETCA TEXHONMOTUAM KUAKOCTHOM 3KCTPAKUMM C MCMONb30BAaHMEM 3IKOJIOTMYECKU
6e30nacHbIX MIOHOOBMEHHbIX CMO1 HOBOrO NoKoJsieHus [4, c. 88].

B ycnoBusax MCTOLLEHMA MATEPUKOBLIX MECTOPOXKAEHWIN MCCe0BaTeNbCKUI MHTEpPEeC CMeLLaeTca B
CTOPOHY HETPaAMULMOHHbIX UCTOYHUKOB:

InyboKoBoAHbIE MOAMMETANIMYECKME KOHKpeuuu: OrpomHble 3anacbl HUKeNs W KobanbTa Ha gHe
MupoBoro okeaHa TpebyloT pa3paboTkM NPUHUUNNANBHO HOBbIX POBOTU3MPOBAHHbLIX KOMMIEKCOB A006bIYM,
MUWUHUMUIUPYIOLWLMX MYTHOCTb NPUAOHHLIX Bog, [3, c. 156].

leoTepmasibHble Paccosbl: M3BfeYeHne NTUSA M3 PaccosIOB reoTePMasbHbIX 31EKTPOCTAHLMA METOLO0M

npsmoi copbumm (DLE) nosBosAeT nosyyaTb MeTaan C MMHUMA/bHbIM YriepoaHbim cnegom [1, c. 94].
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MepepaboTka «xBocToB»: CTapble 0TBa/bl MEAHO-KONYEAAHHbIX MECTOPOXKAEHNIN PAacCMaTPUBAIOTCA Kak
WUCTOYHMKN MOMYTHbIX 3N1EMEHTOB (MHAMA, repmMaHus), U3BleYEeHME KOTOPbIX paHee He MnpeaycmMaTpuBanoch
npoektamu [5, c. 201].

Jobblua KpUTMUYECKUX MUHEPasioB 4acTO COMPAXKEHA C CEepbe3HbIM COUMANbHbIM W 3KOJOTMYECKMM
Bosaenctenem. B 2026 roay «umctoTa» Lenovykun noctaBok (Supply Chain Transparency) cTaHOBUTCA TaKUM Ke
BaXHbIM KpUTEPMEM, KaK W LeHa KOoHUeHTpaTa. BHegpeHwe ONOKYEHH-CUCTEM ANA MOHWUTOPUHIA
NPOUCXOXKAEHMA KaxKaoW TOHHbI KObanbTa UM Mean CTaHOBUTCA cTaHgapTom ans TMK, npeTeHayowmx Ha
y4yactue B rnobanbHom aHepronepexoge [2, c. 140].

ObecneyeHre NPOMbBIWIEHHOCTU KPUTUYECKM BaXKHbIMM  MWHepanamu TpebyeT nepexoga ot
3KCTEHCMBHOIO OCBOEHUS Heap K HAyKOEMKMM TEXHONMOorMAM u3BnedeHuda. Ycnex B 3Tol obnactm byaer
onpeaensaTbC CNOCOBHOCTbIO NpeanpuATUiA UHTerpuposaTb MW B reosoropassesky M BHeApPATb METOAbI
rnyboKom Xxummuyeckor nepepaboTKM cbipbsA Ha mecTax Aobbiun. Ans cneunanncros MK 3TO OTKpbIBAEeT HOBbIE
ropu3oHTbl B 06/1aCTU MEXAMUCUUNINHAPHBIX UCCNEeA0BaHUIA Ha CTbiIKe FOPHOro Aena, XMMUK U UMdpPOoBbIX
TEXHOJIOTUA.

CNUCOK UCNob30BaHHOM NUTepPaTypbl:

1. Naspos K.C., UrHaTbeB M.B. PecypcHana 6a3a meTannoB 3Hepronepexona: NPOrHo3 M peanbHOCTb. - M.:
Hay4yHbin mup, 2025. - 234 c.
2. ®epopos A.H. NHHOBaLMOHHbIE MEeTOAbl OOOraleHNA peKoOMEeTaIIMYecKoro cbipbs. - EkaTepuHbypr: YpO
PAH, 2024.-310c.
3. benos A. A., Camoinos I. K. TexHonorMm ocBoeHns rnyboKoBOAHbIX MECTOPONKAEHUIM TBEPAbIX MOJIE3HbIX
nckonaemblix. - CM6.: F’mapometeonsgar, 2023. - 192 c.
4. Kosanesa E. 1. Xumus n TexHonorma peakosemesibHbIX 3/1eMEHTOB: HOBbIe Bbl30Bbl. - HoBocnbupck: CO PAH,
2024.-275c.
5. HukutnH C.B., Bopucos [.A. KomnjieKcHoe WCMNO/Ib30BaHWE MWHEPANbHOro CbipbA M nepepaboTka
TexXHOreHHbIX 0TX0408B. - M.: Heapa, 2025. - 342 c.

© Auwsblipos K., Canaprynblies M., Toronakos L., 2026
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Auwixabag, TypKMeHUCTaH

DEKAPBEOHU3ALMA FOPHOIO TPAHCMOPTA: CPABHUTE/IbHbIA AHANTN3
BOAOPOAHbBIX N SNNEKTPUHECKMX CUCTEM

AHHOTauuA
CtaTba noOCBAWEHA WCCNeAOBaHUIO MNyTel CHUMKEHMA YIIepoAHOro c/ieAa ropHOA06bIBaOWMX
npeanpuATMiA 3a cyeT TpaHCchOopPMaLMKN NapKa KapbepHOM TEXHWUKU. ABTOP NPOBOAWUT CPABHUTE/bHbLIA aHaAN3
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30 PEKTUBHOCTM aKKYMYNATOPHbIX 3/NEKTPUYECKUX TPaHCMOPTHbIX cpeacTts (BEV) M cuctem Ha BOAOPOAHbLIX
TonAuBHbIX 3nemeHTax (FCEV). B paboTte paccmaTpmBaloTcA TEXHUYECKME OrpaHUYEHMA, CBSI3aHHbIE C MacCoM
AKKYMYATOPOB U MHPPACTPYKTYPHbIMM BapbepamMmn, a TaKKe OUEHMBAETCA MOTeHUMan aekapboHusauuun B
KOHTeKcTe cTaHgapTos ESG 2026 roaa.
Kntouesble cnosa:
AekapboHusauma, FMK, BOAOPOAHbIN TPAHCMNOPT, 3/1IEKTPOCAaMOCBa/Ibl, TOMN/IMBHbIE 3/IEMEHTHI,
ESG-TpaHchopmauus, sHepreTMyeckan naoTHOCTb.

Ha ponto KapbepHoro TpaHcnopTa npuxoauTca Ao 50—-80% npambix BbI6POCOB NapHUKOBLIX ra3os (Scope
1) ropHoao6bIBalOWMX NPeanpuaATUiA. B ycnosuax rnobanbHOro sHepronepexosa v BBeAEHUA TPAHCTPaHUYHbIX
Yr/IepoAHbIX HaNoroB 3ameHa AusenbHbix JBC Ha 3KONOMMYECKM YMCTble CMNOBbIE YCTAHOBKWM CTAHOBUTCA He
TOJIbKO 3KO/IOTMYECKMM, HO U YKECTKMM SKOHOMUYECKUM MMMNEepaTMBom [2, c. 66].

AKKYMynsaTopHble camocBanbl (BEV) aemMoHCTpupytoT BbicOKyto adpdekTnBHocTb (KM, «oT ceTn go Konec»
pocturaet 80-85%) 1 NO3BONAOT UCNONb30BATb CUCTEMbI PEKYMEPALMM IHEPTUM NPU OBUKEHUN NOL YKIOH B
rnyboKuMx Kapbepax. 3TO AaeT BO3MOXKHOCTb 3KOHOMUTb A0 30% SHEPruun Ha rpyxeHom peiice BHu3 [3, c. 115].

OfHaKo Ans CcBepXTAXENblX CaMOCBaNOB rpysonogbemHocTbio 240-360 TOHH mMacca AUTUMA-MOHHbIX
b6aTapei, HeobxoaMMbIx ANA obecneveHna CMeHbl, HAUYMHAET KPUTUYECKU BAMATDL Ha NOJIE3HYIO HArpy3Ky. Kpome
TOro, Bpema 3apsAKM MOLLHOCTbIO B HECKO/IbKO MeraBatr TpebyeT paauKasbHOW MoAepHM3auum
3N1EKTPOCETEBOIO X03AMCTBA PyAHMKOB [5, c. 42].

BogopogHble TonauBHble anemeHTbl (FCEV) paccmaTpuBatoTcs Kak ONTUMANbHOE pelleHne Ans TeXHUKU
60/1bLLO MOLLHOCTH.

Bonopog obecneumBaeT 3HauMTENbHO 6ONbLINKI 3aNac X04a NP MeHbLUEM BECe CUI0BOM YCTaHOBKM.

Mpouecc 3anpaBkn BOAOPOAOM CONOCTABMM MO BPEMEHU C AMU3E/bHOM, YTO COXPAHAET NPUBbLIYHbLIA PUTM
aucnetyepmsaumm [1, c. 89].

B oTanume oT anTmneBbIx baTapei, BOAOPOLHbIE 3ieMeHTbl 6osiee cTabubHbI NPU HU3KMX TeMNepaTypax,
YTO aKTyasIbHO 417 APKTUUYECKMX MecToporKaeHui [4, c. 130].

OCHOBHbIM caepKmBatoWMM GaKTOPOM OCTaeTCA CTOMMOCTb «3€/IeHOro» BOAOPOLA M CNOXKHOCTb €ero
XpaHeHus nog gasneHmem 350—-700 6ap B ycnoBMAX BUOpaLUii KapbePHOMN TEXHUKK.

[JekapboHusauma TMK B 2026 rogy BctynaeT B ¢asy MpPaKTUMYECKOro MaclTabupoBaHMA MUAOTHbBIX
NPOEKTOB. BbIbop MeKay BOAOPOLOM M 3NEKTPMYECcTBOM ByaeT onpenenatbcs reorpadpuyeckum nonoxeHnem
PYAHWKa, OOCTYNMHOCTbIO BO30OHOBAAEMbIX WUCTOYHMKOB 3Heprun (BMU3) m rnybuHon oTpaboTku. HayyHoe
COODBLLECTBO CXOANTCA BO MHEHWUM, YTO MHTErPaLms 06emx TEXHOIOIMIA NO3BOJIUT OTPACAU AOCTUYb YI/IEPOLHON
HeWTpanbHOCTM K 2050 roay npu COXpaHeHUM onepaunmoHHON peHTabenbHOCTH.

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. benosepos H. A,, 'lpomos K. C. BogopoaHas sHepreTuKka B TAXKENOM MALUMHOCTPOEHNUN: OT TEOPUN K
npakTuKe. - EkKatepunbypr: U3a-so YpO PAH, 2024. - 212 c.
2. Nlebenes U. B. lekapboHm3aumna ropHOM NPOMBILLIEHHOCTU: TEXHOIOTMYECKME U SKOHOMUYECKME aCMeKTbl. -
M.: TopHoe geno, 2025. - 188 c.
3. CadpoHos . M., Kotos A. M. dnekTpuduKaums KapbepHoro TpaHcnopTa: 3PpPeKTUBHOCTb U MHOPACTPYKTYpa.
- CN6.: NonutexHuka, 2024. - 245 c.
4. Tuxomupos C. E. CUCTeMbl XpaHEHWA SHEPTUM AN SKCTPEMAIbHbIX YCN0BMI 3KcnayaTauuu. - HoBocnbmpck:
Hayka, 2023.-310c.
5. YepHos B. T., Manbiwes P. []. CpaBHUTEbHbIV aHA/IM3 a/IbTePHATUBHbIX CUI0BbIX YCTAHOBOK A/1A KapbepHOM
TexHuKu. - M.: Heapa, 2025. - 176 c.

© babaes b., Hazaprynbies H., Atawos C., HypyaaunHos 3., 2026
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YAK 55
OxxomaptoB M., npenoaasarteb,
MeXayHapoaHbIN yHUBepCUTET HedTH M rasa uMmeHu Arwbirengn Kakaesa,
Awxabag, TypKMeHUCTaH
lypb6aHoBa A., CTYAEHT,
MeXayHapoaHbIN yHUBEpCUTET HedTU M rasa uMmeHu Arwbirengn Kakaesa,
Awxabag, TypKMeHUCTaH
Abpynnaes ®., cTyaeHT,
MeayHapoAHbIN yHUBEpPCUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
MeppaaHoBa AI., CTygeHT,
MeayHapoAHbIN yHUBEPCUTET HedTH U1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
HayuHbit pykoBoguTenb: AHHaeB K., npenozasates,
MeayHapoaHbli YHUBEPCUTET HedTH 1 rasa umeHu Arwbirenan Kakaesa,
Awxabag, TYypKMeHUCTaH

FEOMETANNYPIUA U TEXHONOTMN 3AMKHYTOTO LIUK/A (CIRCULAR MINING)
B COBPEMEHHOM rOPHOI MPOMbILL/IEHHOCTH

AHHOTauuA
B fOaHHOM cTaTbe WCCAeAyeTCs KOHLUENuMA reoMeTannyprum Kak ¢yHAAMeHTasNIbHOM OCHOBbI AN
peann3aunmn NPUHLMNOB LUPKYAAPHON SKOHOMUKN B FOPHOL06bIBAIOLLEN OTPaCaM.
Kntouesble cnosa:
reomeTtannyprus, Circular Mining, 3aMKHYTbIA LIMKA, TEXHOTEHHbIE MECTOPOXKAEHMA, PeCypCcHan
3¢ PEKTMBHOCTb, IKOIOFMYECKasA YCTOMYMBOCTb, NepepaboTKa XBOCTOB.

FnobanbHbii AedUUMT BbICOKOKAYECTBEHHOTO CbipbA W YXKECTOYEHME 3KOMOTMYECKMX CTaHZapToB ESG
(Environmental, Social, and Governance) AuKTyIOT HeobxoOUMMOCTb  NepecMoTpa  napagurmbl
HeAponoNb30BaHUA. TpaANLMOHHAA MoaeNb A0ObIUM XapaKTepPU3yeTCA HAaKOMIeHNEM KO0CCa/ibHbIX 06bemoB
OTXO40B, YTO BEAET K 3KO/IOMMYECKOM Aerpagauuu Ttepputopui. PeweHnem paHHolM npobsiembl BbiCTynaeT
koHuenuua Circular Mining, KoTopas 6a3supyeTcd Ha reoMeTaN/lyprMyeckoM MoAXo4e - WHTerpaumm
NPOCTPAHCTBEHHbIX AAHHbIX O CBOMCTBAX pyAbl B TEXHOJIOTMYECKME CXeMbl NepepaboTKn Ana MUHUMU3ALMU
noTtepb 1 oTxo408 [1, c. 74].

leomeTannyprua no3sosfeT co34aTb MHOTOMEPHYIO MOAENb MECTOPOXKAEHMWA, YYUTLIBAIOLLYIO HE TO/bKO
coAeprKaHue MeTanna, Ho U PU3NKO-MexaHNYeCKMe CBOMCTBA, MMHEPA/bHbIA COCTaB U TEKCTYPHO-CTPYKTYPHbIE
0COB6EHHOCTM pyAa. ITO KPUTUYECKM BaXKHO A/1A TEXHO/MOMMIA 3aMKHYTOrO UMKNA, TakK Kak no3Bonser
NPOrHO3MpPOBaTb NOBEAEHME CblpbA HA CTaAUN 0boraLLeHus.

Mcnonb3oBaHWe aBTOMaTM3MPOBaHHbIX CUCTEM MUHEpanormyeckoro aHanmsa (SEM-EDX, MLA) nossonset
Ha PaHHWUX 3Tanax BbIABAATb MUKPOMNPUMECU PEeOKUX U PacCeAHHbIX 3/IEMEHTOB, KOTOpble paHee yxoAuau B
XBOCTbl. [peANKTMBHOE MOAENNPOBAHME HA OCHOBE reOMETANINYPruyecknx AaHHbIX COKpalwaeT notpebneHune
3NIeKTPO3Heprum npu mamenoyeHmmn Ha 10-15% wm pacxon peareHToB Ha 20%, 4TO ABAAETCA KAHOYEBbLIM
TpeboBaHMeM «3eneHoM» ropHol fobbiun [3, c. 112].

Peanusauma npuHumnos Circular Mining npeanonaraetr TpaHcPopmauumilo FOPHOro npeanpuaTnsa B
6e30Tx0aHOE Npon3BoacTBO. OCHOBHbIE BEKTOPbI 3TOM TpaHCHOPMaLMM BKAOYAIOT:

MepepaboTka xBocToB 0boraweHna Npownbix AeT. CoBpemeHHble GNOTaUMOHHbIE pPeareHTbl U1 MeToabl
61oBbILLEeNaYMBAHMA NO3BONAOT SKOHOMUYECKN 3GDEKTUBHO N3BEKATb KOMMOHEHTbI U3 HeHbIX TEXHOreHHbIX
pyA [2, c. 145].
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Mcnonb3oBaHWe MyCcToM NOpoabl U XBOCTOB B KAYECTBE 3aKNaZ04YHbIX CMECEeN UM CbipbA A5 CTPOUTENIbHOM
WMHAYCTPUN. ITO NO3BOJIAET JIMKBUAMPOBATb XBOCTOXPAHMANLLA U CHU3UTb PUCK 0OpYLLEHMS BbIPabOTOK.

Co3faHuMe 3aMKHYTbIX LMK/IOB BOAOMNO/Ib30BaHMA C NPUMEHEHNEM MEMBOPaHHbIX TEXHONOMMIA OUYNCTKN,
YTO UCKNtOYAET cOpocC 3arpasHEHHbIX Bog, B rugpocdepy.

Mepexod K TreoMeTanNyprMyeckon moaenn TpebyeT M3IMEHEHUA OpPraHU3auUMOHHOM CTPYKTYpbI
ynpasneHua TMK. Heobxoanm CKBO3HOWM KOHTPO/1b KaYecTBa: OT reo/IoropasBeo4HOM CKBaXKMHbI 40 KOHEYHOTO
npoAaykTa. BHegpeHue KoHuenumMmn «undpoBOro nacrnopTta pyabl» NO3BONSET OTC/EXKMBATb MNYTb KaXKA0W TOHHbI
Cbipbsi, ONTUMMU3UPYSA MPOLLECCbl Cenapaumm M CHUXKana obbem «bannacTHOM» Nopoabl, HanpaBAAemol Ha
dabpuky [1, c. 210].

feomeTannyprus ABNAAETCA CBA3YHOLWMM 3BEHOM MeXAy HeapaMu U pblHKOM, obecneyunBas
TexHonoruyeckyto 6asy gnsa Circular Mining. lMepexog K 3aMKHYTOMY UMKAYy He TO/NbKO MNOBbIWAET
3KOHOMMYECKYIO YCTOMUYMBOCTb NPEeANPUATUIA 32 CYET KOMMIEKCHOIO M3BAEYEHUA NOMYTHbIX KOMMNOHEHTOB, HO U
pPagMKanbHO CHUMKAET yrnepogHbii cnepd oTpacnu. byayuwee MK nexut B NAOCKOCTM MHTENNEKTYa/IbHOrO
yrnpaB/ieHMA pecypcamm, rae oTxo4bl NPOU3BOACTBA PAaCCMATPMBAOTCA KaK LEHHbI aKTUB.

CNUCOK UCNOb30BaHHOW UTepPaTypbl:

1. ApceHtbeB B.A., Baincbepr J1.A. FeomeTannypruyeckoe obecnevyeHne npoLeccoB rnybokon nepepaboTku
MMWHepasibHOro cbipbsa. - CM6.: U3a-s8o «MuHepan», 2024. - 336 c.
2. bepceHes W. C., NleywmnHa I. B. TexHOreHHble CMCTEMbI B TOPHOM Ae/ie: pecypcbl v 3Koorus. - EKatepuHbypr:
PUO YITY, 2023. - 218 c.
3. Tpuropbes A. H. MpoekTnpoBaHne 3Konormyeckn cbanaHCcMpoBaHHbIX LMKAOB rOPHOro NpomnsBoacTea. - M.:
FopHaAa KHura, 2025. - 280 c.

© Oxxomaptos M., l'ypbaHoBa A., Abaynnaes ®., MepaaHosa [., 2026
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Hasaprynbies H., ctapwuii npenogasaTtesb,
MeXayHapoaHbI yHUBepcuTeT HedTU 1 rasa umeHu Arwbirenam Kakaesa,
Awwxabag, TypKMeHUCTaH
ba6aes b., npenogasatens,
MexayHapoaHbIN yHUBepcUTEeT HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Atawos C., cTapwuit npenoaasaTtens,
MeayHapoaHbIN yHUBepcUTET HedTH 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Oxymaes 4., cTygeHT,
MexayHapoaHbIN yHuBepcuTeT HedTU 1 rasza umeHu Arwbirengn Kakaesa,
Awxabag, TYpKMeHUCTaH
HayuHbit pykoBoauTenb: Pegikenosa ., cTapwunii npenogasatens,
MexayHapoaHbIN yHuBepcuTeT HedT 1 rasza umeHu Arwbirengm Kakaesa,
Awxabag, TYpKMeHUCTaH

LMOPOBbIE ABONHUKUN U NPEOUKTUBHAA AHAZIMTUKA B YNPAB/IEHUU
rOPHO-METANNYPTUHECKUM KOMMNNIEKCOM

AHHOTauuA
B cTaTbe paccmaTpMBatloTCs KOHLENTyaAbHble NOAX0Abl K BHEAPEHWNIO TEXHONOMMM UNMPOBbIX 4BOMHUKOB
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(Digital Twins) B ropHogo6bbiBatowei otpacam. Ocoboe BHUMaHME yaenaetca NpeauKTUBHON aHa/IMTUKE KaK
WHCTPYMEHTY MMHUMM3ALLIMU ONEPALNOHHbBIX PUCKOB M ONTUMU3ALMM CKBO3HbIX MPOM3BOACTBEHHbIX MPOLECCOB.
AHanusnpyeTca CUHepPrusa NpPoMbIWIeHHOro MHTepHeTa Belwel (IloT) M mMawunHHOro obyyeHun B ynpasaeHUU
COCTOAHMEM MACCMBA FOPHbIX NOPOA M NAPKOM aBTOHOMHOro obopyaoBaHuA.
KnioueBble cnosa:
umdpoBoit 4BonHUK, TMK, npeankTneHan aHanutuka, MHayctpus 4.0, MHTENNEeKTyalbHOE ropHoe
npeanpusTtue, lloT, mawnHHoe obyyeHue.

CoBpeMeHHbIA  3Tan  pasBUTUA TOPHO-MeTasypruyeckoro Komnnaekca (FMK) xapaKkrtepusyetcs
YCNOXHEHNEM rOPHO-TE0/IOFMYECKUX YCAOBUIN U POCTOM FNyBUHBbI OTPAabOTKM MECTOPOXKAEHWN. B aTUX ycnoBumax
TPagMLUMOHHbIE MeToAbl MJIAHMPOBaHMA  YCTyNalT MeCcTo AWMHAMUYECKMM  CUCTEMaM  ynpaBaeHus,
6asnpyOWMMCA Ha KOHUEMUUW «YMHOTO pyAHWKa». LleHTpasnbHbIM 371EMEHTOM TaKoi TpaHchopmaumm
BbICTynaeT unMdpoBoli ABOMHUK — BUPTYasbHbIA NPOTOTUN GU3MYECKOro 0bbeKTa UM npoLecca, CnocobHbIN
MMUTMPOBATb Ero NoBeAeHNe B peasibHoM BpemeHu [1, c. 45].

B oT/imume ot ctatnyeckmx 3D-moaeneit, umdposon ABoMHUK B TMK npeactasnseT coboi nepapxmyeckyto
CTPYKTYPY JAaHHbIX, OOBbEAMHSAIOLLYIO TEe0/IorMyeckme napameTpbl, Nokasatenu pabotbl obopyaoBaHMA M
JNIOTUCTUYECKME NOTOKM.

OCHOBHOE MNPEMMYLLECTBO TEXHOJIOTMM 3aK/IOYAETCA B BO3MOXHOCTM NPOBEAEHMA CLEHApHOro
MOAENNPOBAHNA «YTO, eCM» Be3 pucka A4N1a peanbHoro nponssoacTsa. MHTerpaums gatunkos lloT nossonser
06HOBNATL MOAENb KaXKAble HECKONbKO CEKYHA, YTO KPUTMYECKU BaXKHO NpPU BeAeHWUW B3PbIBHbIX PaboT uau
KpensieHnu BbipaboToK Ha 6onblumx rnybuHax [2, c. 112].

MNpeanKTUBHAA aHaNUTUKA TPaHCHOPMUPYET AaHHbIe, NONYyYEeHHbIe OT LMPPOBOro ABOMHMKA, B MPOrHO3bl
OTKA30B WM OMACHbIX rEOMEXaHUYECKMX ABAEHUN.

1. OnTummsaums oboraweHns: KoppeKTUpOBKA PEKMMOB PaboTbl MeNbHUL, CaMOM3MeNbYeHUA B
33aBMCMMOCTM OT XapPaKTEPUCTMK pyabl, MOCTYNAOLWEN C KOHKpeTHoro 6,10Ka Kapbepa [3, ¢. 210].

2. JHeproapdeKTUBHOCTb: CHUMNKEHME MMKOBbLIX HArpy3oK Ha 3/1EKTPOCETM 33 CYET NPeAUMKTUBHOIO
ynpassiieHua rpadmMKom paboTbl NOAbEMHbIX YCTAHOBOK M CUCTEM BEHTUALMMN.

HecmoTps Ha BbICOKYO 3pPEKTUBHOCTb, BHeAPEHNE UNMPPOBLIX ABOMHMKOB CTaNKMBAETCA ¢ Npobaemoi
«M30/IMPOBaHHbIX AaHHbIX» (Data Silos), Korga reosiornueckue cnykobl, rOpHbIN Lex U oboratuTenbHas pabpuka
MCMNOJIb3YIOT HECOBMECTMMOE NMporpammHoe obecneyeHune. PelleHnem aBnseTca co3gaHue eamnHblx naathpopm
paHHbIx (Data Lakes), obecneunBatolmMX CKBO3HOM MOTOK MHbOpPMauumn oT 3abos Ao notpebutens rotosow
npoaykumu [1, c. 156].

B nepcnektuee 2026—2030 rr. oxknpgaetca nepexos K KaBTOHOMHbIM LM$POBbIM ABOMHUKAM», CNOCOBHbIM
CaMOCTOATEIbHO MPUHMMATb PeLEHMA NO YNPABAEHUIO NAPKOM 6eCnnA0THON TEXHUKU, MUHUMMU3UPYA BIMAHUE
YyenoBeyeckoro ¢pakTopa Ha NPOM3BOACTBEHHYIO 6€30MacHOCTb.

Lndposble 4BOMHMKN U NPeaMKTUBHAA aHAIMTMKA NepecTatoT OblTb BCNOMOraTeIbHbIMW MHCTPYMEHTaMM
W CTaHOBATCA Agpom ctpaternmn passutua TMK. lNepexon K ynpaB/ieHUMIO Ha OCHOBE JAaHHbIX MO3BOAAET
npeanpUATUAM He TONbKO MOBbICUTb pPeHTabenbHOCTb Ha 15-20%, Ho 1M obecneynTb paanKanbHOE CHUXKEHUE
YPOBHA NPOM3BOACTBEHHOIO TPABMATU3Ma 3a CHET BbIBOAA NepCOoHasia U3 ONAaCHbIX 30H.

CNMCOK UCNONb30BaHHOI INTepaTypbl:

1. UeaHuos A. M. UudposBnsaumna ropHo NPOMbIWNEHHOCTM: OT aBTOMaTU3aLUMM K UHTennekty. - M.: Hegpa,
2024.-312c.
2. Netpakos C. B., Cugopos K. /1. TexHonornumn «MHayctpumn 4.0» B MeTannypruu. - Ekatepunbypr: Yp®dy, 2025. -
245 c.
3. Munnep A., Cmut P. MNMpeanKktueHoe obcnynBaHMe ropHoro obopypoBaHuAa. Mepesod ¢ aHra. - CI6.:
MonutexHuka, 2023. - 402 c.

© Hasaprynblies H., babaes b., Atawos C., )kymaes [., 2026
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CYBERSECURITY: STRATEGIES FOR PROTECTING PERSONAL IDENTITY
IN AN INTERCONNECTED DIGITAL LANDSCAPE

Abstract

In 2026, the virtualization of personal and professional life has reached its zenith, making data the most
valuable global currency. However, this hyper-connectivity has also expanded the surface area for malicious
cyber-attacks. This article investigates the architecture of Cybersecurity, specifically focusing on the shift from
reactive defense to proactive, "Zero-Trust" paradigms. By analyzing the mechanics of encryption, multi-factor
authentication (MFA), and social engineering, we demonstrate how individuals can construct a "Digital
Perimeter" to safeguard their private information. By focusing on behavioral security and cryptographic
resilience, we explore how users can navigate the digital world without compromising their personal autonomy.

For decades, cybersecurity was perceived as a technical barrier managed by IT departments. However, the
emergence of Al-driven phishing and sophisticated ransomware has enabled a transition toward a "Human-
Centric" security model where the individual serves as the primary firewall of the digital age.

Keywords:
cybersecurity, data privacy, zero-trust architecture, encryption, multi-factor
authentication (MFA), social engineering, digital hygiene.

The Architecture of Zero-Trust Personal Security

One of the most practical applications of cybersecurity in 2026 is the adoption of the Zero-Trust Model.
Unlike traditional security that assumed everything inside a network was "safe," Zero-Trust operates on the
principle of "never trust, always verify."

Physiologically, this approach reduces the risk of human error. By utilizing Multi-Factor Authentication
(MFA), a user creates multiple hurdles for an intruder. Even if a password—the digital key—is stolen, the system
requires a secondary biometric or physical token to grant access. This creates a symbiotic relationship between
the user’s identity and their hardware, ensuring that data access is always a calculated, verified event.

Structural Parametricism in Cryptography

The rise of digital safety is deeply intertwined with advancements in End-to-End Encryption (E2EE). In 2026,
data is no longer stored as plain text but is transformed through complex mathematical algorithms into
ciphertext that is undecipherable without a specific private key.

By employing Quantum-Resistant Encryption, developers ensure that data remains secure even against
future computational threats. This level of mathematical precision ensures that the "digital vault" containing
your personal information is not just a locked door, but a structurally transformed set of data that follows the
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laws of cryptography. This leads to a significant reduction in the success rate of bulk data breaches, as stolen
data becomes useless to the attacker.

Social and Psychological Impacts: The Human Firewall

Beyond software, the shift toward a secure digital environment has profound implications for User
Psychology. The prevalence of social engineering—tactics used to trick people into revealing secrets—mimics the
predatory behaviors found in nature. Cybersecurity training mitigates these issues by fostering "Digital
Skepticism."

The move from a "trusting" mindset to a "verifying" one acts as a Behavioral Catalyst. In modern corporate
and home environments, "Secure Zones" are being established where digital devices are physically isolated (air-
gapped) to prevent unauthorized signals. This adaptability fosters a sense of agency among users, allowing them
to engage with the internet's benefits while maintaining the psychological peace of mind that their private "living
space" is not being monitored.

Computational Defense and Threat Detection

The development of Al-based threat detection has simplified the management of personal digital security.

e Behavioral Analytics: Modern security apps use machine learning to detect "anomalous behavior," such
as a login attempt from an unusual location or a sudden change in data usage patterns.

e Automated Patching: Systems now identify vulnerabilities in software and apply "digital band-aids"
(patches) automatically, mimicking the body’s natural healing response to a wound [2].

"In the digital age, privacy is not an option, and it is no longer a luxury; it is a fundamental human right
that must be engineered into every interaction."

Global Fluidity: The Borderless Threat Landscape

Cybersecurity also addresses the problem of "Global Vulnerability" in an era of borderless data. In 2026,
we see the rise of Sovereign Digital Identities, where individuals own their data through decentralized blockchain
ledgers. This maximizes the utility of personal information—allowing it to be used for banking or travel—without
the need to store it in a vulnerable, centralized database. This shift ensures that the digital megacity remains
resilient against large-scale systemic failures.

Challenges: Deepfakes and Al-Enhanced Social Engineering

The primary barrier to total digital security remains the rise of "Deepfakes" —Al-generated audio and video
used to impersonate trusted individuals. Furthermore, the "Convenience vs. Security" trade-off often leads users
to disable essential protections. However, with the integration of Biometric Verification and real-time "Liveness
Tests," the durability of personal digital defenses has increased significantly over the last three years.

Conclusion

Cybersecurity represents the final frontier of the digital revolution in the built environment of the internet.
By moving away from "static passwords" and toward dynamic, responsive security systems, we are creating a
world where information can be shared and protected simultaneously. The fusion of cryptographic engineering
and human vigilance is not just a technical necessity; it is the path to a sustainable and resilient future for our
digital identities.
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SMART HOMES: THE ROLE OF TECHNOLOGY IN ELEVATING DOMESTIC COMFORT

Abstract

In 2026, the "Smart Home" has evolved from a collection of isolated gadgets into a unified, sentient
ecosystem. This article explores the integration of Ambient Intelligence and Human-Centric Design within
modern living spaces. We investigate how Al-driven climate control, circadian lighting, and predictive automation
are redefining domestic comfort. By analyzing the shift from "Command-Based" interaction to "Intent-Based"
response, we demonstrate how technology is becoming an invisible infrastructure that enhances psychological
well-being, energy efficiency, and physical security.

For years, smart homes were defined by the novelty of voice-controlled lights. However, the emergence
of Matter-standard interoperability and Agentic Al has enabled a transition toward homes that don't just follow
instructions but anticipate human needs, functioning as a responsive "third skin."

Keywords:
smart home, home automation, ambient intelligence, circadian lighting, energy management,
loT, predictive maintenance, wellness technology.

The Evolution of Anticipatory Automation

The most significant shift in 2026 is the move from reactive to Anticipatory Automation. Instead of waiting
for a user to adjust the thermostat, the smart home utilizes machine learning to interpret behavioral patterns—
knowing when you arrive, which rooms you occupy, and your preferred evening ambiance.

Physiologically, these systems reduce "Decision Fatigue." By automatically managing the minutiae of home
maintenance—such as adjusting shades to block solar heat or activating air purification when VOC levels rise—
the home environment actively preserves the occupant's mental energy. This creates a symbiotic relationship
where the house "breathes" and adapts in real-time, allowing the resident to focus on relaxation and creative
pursuits.

Human-Centric Lighting and Circadian Rhythm

The rise of smart homes is deeply intertwined with advancements in Human-Centric Lighting (HCL). In
2026, lighting systems no longer just provide visibility; they regulate the human biological clock. By mimicking
the natural progression of sunlight—cooler, blue-enriched light in the morning and warmer, amber tones in the
evening—smart homes support the body’s natural production of melatonin and cortisol.

By employing Spectral Tuning, these systems improve sleep quality and daytime alertness. This level of
biological precision ensures that the indoor environment aligns with our evolutionary needs, leading to a
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significant reduction in seasonal affective disorder (SAD) symptoms and improved long-term health outcomes
for urban dwellers who spend most of their time indoors.

Social and Psychological Impacts: The Home as a Sanctuary

Beyond physical comfort, the shift toward "Invisible Technology" has profound implications for
Environmental Psychology. Traditional smart devices often felt "techy" and intrusive. In 2026, the trend is toward
Calm Technology—devices that recede into the architecture.

The physical disappearance of screens and wires acts as a Behavioral Catalyst for stress reduction. In
modern "Wellness Suites," sensors monitor heart rate variability and respiratory patterns to suggest "Relaxation
Scenes," involving soft acoustics and aromatherapy. This fosters a sense of psychological safety, allowing the
built environment to serve as a restorative retreat from the high-pressure digital world outside.

Computational Design and Energy Self-Management

The development of Home Energy Management Systems (HEMS) has simplified the path to sustainable
living.

e Predictive Energy Flows: Al predicts peak energy prices and switches the home to battery or solar power
during expensive periods [1.1].

e Zonal Climate Control: Instead of heating an entire house, smart vents and sensors ensure that only
occupied spaces reach the target temperature, reducing waste [6.2].

"The smart home of 2026 is no longer a collection of toys; it is a high-performance machine for living that
understands its inhabitants better than they understand themselves."

Global Fluidity: Universal Interoperability (Matter 2.0)

The smart home also addresses the problem of "Ecosystem Lock-in." In 2026, the Matter standard allows
devices from Apple, Google, Amazon, and Samsung to communicate seamlessly. This maximizes the utility of
home tech, ensuring that a smart lock from one brand can trigger a lighting scene from another without complex
workarounds. This "Universal Language" has turned the smart home into a fluid, modular system that can be
upgraded and customized like software.

Challenges: Data Privacy and System Complexity

The primary barrier to the total adoption of smart homes remains the concern over Data Sovereignty. With
microphones and cameras increasingly integrated into the environment, the risk of "Digital Surveillance" is a
constant worry. However, with the integration of On-Device Processing (where data never leaves the home) and
encrypted "Privacy Vaults," the security and trust in these systems have increased significantly over the last three
years.

Conclusion

Smart home technology represents the final frontier of the architectural revolution. By moving away from
"static shelters" and toward dynamic, responsive environments, we are creating homes that actively contribute
to our health and happiness. The fusion of Al, biological science, and sustainable engineering is not just a luxury;
it is the path to a more humane and resilient future for domestic life.
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INFORMATION AND COMPUTER TECHNOLOGY

Abstract
Information technology (IT) innovation continues to shape every sector of society, driving economic
growth, enhancing communication, and transforming human interaction with data. This article explores the
nature of IT innovation, its key areas of development, and its far-reaching impact on business, education,
healthcare, and governance. The challenges and responsibilities accompanying technological change are also
discussed.
Keywords:
information technology, innovation, digital transformation, Al, cloud computing, cybersecurity, automation.

In an era of social polarization, digital misinformation, and civic disengagement, teaching the social
sciences is more important—and more challenging — than ever. Traditional lecture-based instruction often fails
to equip students with the analytical tools and ethical reasoning needed to understand and act on societal issues.

Modern pedagogy in social science calls for a shift toward interactive, reflective, and socially conscious
learning. Whether in sociology, political science, anthropology, or human geography, educators now emphasize
participation, problem-solving, and real-world relevance. This article outlines innovative methods that help
students not only learn about society, but also question, critique, and improve it.

Information technology innovation refers to the creation, development, and application of new
technological solutions for processing, storing, and communicating information. From the early days of
computing to the current era of artificial intelligence and quantum computing, IT has become a core driver of
change across all human activity.

One of the central fields of IT innovation is artificial intelligence (Al). Al technologies such as machine
learning, natural language processing, and computer vision are enabling systems to perform tasks that once
required human intelligence. Al is now used in everything from voice assistants and recommendation engines to
autonomous vehicles and medical diagnostics.

Cloud computing is another revolutionary innovation. It allows individuals and organizations to store and
access data and applications over the internet rather than on local servers or personal computers. This shift
reduces hardware costs, improves scalability, and enables remote collaboration. Services like Google Cloud,
Microsoft Azure, and Amazon Web Services have become critical infrastructure for digital business.

Cybersecurity innovation is increasingly vital in protecting digital infrastructure. As cyber threats evolve in
complexity, IT specialists are developing advanced encryption methods, biometric authentication, and Al-driven
threat detection to safeguard sensitive data. Cybersecurity is not only a technical challenge but also a strategic
concern for governments and corporations alike.

In the business world, IT innovation drives efficiency and competitiveness. Enterprise software systems,
automated workflows, and real-time analytics allow organizations to optimize operations and make data-driven
decisions. Technologies like blockchain are reshaping finance, supply chains, and digital identity systems by
offering transparency and security.
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Education has been transformed through digital platforms, online learning tools, and Al-powered tutoring
systems. Information technology expands access to education and enables personalized learning experiences,
bridging geographic and socioeconomic gaps.

In healthcare, IT innovation includes electronic health records, telemedicine, and robotic surgery. These
advancements improve patient care, reduce costs, and increase access to medical services in remote or
underserved regions.

However, the rapid pace of IT innovation brings ethical, legal, and social challenges. Issues such as data
privacy, algorithmic bias, and the digital divide must be addressed through thoughtful regulation, inclusive
design, and public awareness. Moreover, the automation of jobs raises concerns about workforce displacement
and the need for continuous reskilling.

In conclusion, information technology innovation is a powerful force reshaping our world. While its
benefits are vast, its risks and responsibilities must be carefully managed. Continued investment in ethical
innovation, education, and policy will be essential to ensure that technological progress contributes to a more
equitable and sustainable future.
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5G AND INTERNET SPEED: EXPECTED CHANGES AND NEW OPPORTUNITIES IN 2026

Abstract

As of 2026, the global rollout of 5G technology has moved beyond the "initial hype" phase into a
foundational layer of our digital infrastructure. This article explores the transformative shift from 4G to 5G
Advanced (Release 18), focusing on the massive leap in internet speeds, ultra-low latency, and the
unprecedented capacity to connect billions of devices. By analyzing the integration of 5G with Al and Edge
Computing, we demonstrate how this connectivity is enabling "Real-Time Intelligence" —a state where the gap
between digital command and physical action is virtually eliminated.

For decades, mobile internet was a faster way to consume content. In 2026, 5G has transformed it into a
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way to operate the world, enabling mission-critical applications in healthcare, autonomous logistics, and
immersive realities that were previously impossible over wireless links.
Keywords:
5G Advanced, low latency, ultra-fast broadband, loT, smart cities, edge computing,
autonomous systems, digital transformation.

The Evolution of Speed: Beyond the Megabit

The most visible change in 2026 is the sheer velocity of data. While 4G peak speeds hovered around 100
Mbps, 5G Advanced is now achieving peak download rates of up to 10 Gbps in urban environments. This is a 100-
fold increase that fundamentally changes how we interact with data.

Physiologically, this speed removes the "Cognitive Lag" caused by buffering or slow loading. In 2026,
downloading a 4K movie takes seconds rather than minutes, and high-definition "Spatial Video" for augmented
reality (AR) flows as smoothly as natural sight. This creates a symbiotic relationship between our digital devices
and our sensory perception, making the internet feel like a seamless extension of our environment rather than
a separate tool.

Structural Parametricism: Massive Machine-Type Communications (mMTC)

The rise of 5G is deeply intertwined with the explosion of the Internet of Things (loT). In 2026, 5G networks
can support up to 1 million devices per square kilometer—a density 10 times higher than 4G. This is managed
through "Network Slicing," where the physical network is divided into multiple virtual "slices" tailored for specific
needs.

By employing Network Slicing, an operator can dedicate one slice to autonomous emergency vehicles
(requiring high reliability) and another to smart utility meters (requiring low energy). This level of mathematical
precision ensures that the "noise" of millions of smart sensors does not interfere with critical communication,
leading to a significant increase in urban efficiency and a reduction in the energy consumption of connected
devices.

Social and Psychological Impacts: The Real-Time Society

Beyond technical metrics, the shift toward millisecond-latency has profound implications for Human
Psychology. In 2026, "Latency Anxiety" is being replaced by a sense of Ubiquitous Presence. Ultra-Reliable Low-
Latency Communication (URLLC) allows for remote surgical procedures and real-time musical collaboration
between artists on different continents.

The ability to interact with the world in real-time without physical proximity acts as a Behavioral Catalyst.
In modern "Smart Districts," 5G-enabled streetlights, waste bins, and traffic sensors create a "Responsive City."
By physically altering how we manage urban resources—for example, a traffic light that stays green because it
"sees" an approaching ambulance through 5G sensors—the technology fosters a sense of safety and flow,
allowing the urban environment to serve the psychological needs of its residents.

Computational Design and the Convergence of 5G and Al

The development of Al-Native Networks has simplified the management of complex 5G infrastructure. In
2026, the network is no longer a passive pipe; it is an intelligent system that predicts traffic spikes.

e Integrated Sensing and Communication (ISAC): 5G towers now act as sensors, detecting the movement
of drones or cars without the need for separate radar [2].

e Edge Intelligence: By processing Al workloads at the 5G base station (the "Edge"), responses are nearly
instantaneous, mimicking the human reflex system [4].

"5G is the digital nervous system of 2026; it is the invisible thread that connects our intelligence to our
machines."

Global Fluidity: Fixed Wireless Access (FWA) and Rural Access

5G also addresses the problem of the "Digital Divide" in 2026 through Fixed Wireless Access. Instead of
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digging expensive fiber-optic trenches, 5G towers provide "Fiber-like" speeds to rural homes. This maximizes the
utility of regional areas, allowing a professional in a remote village to participate in a "Metabolic Workspace" —
a high-fidelity, VR-based office—as if they were in the center of a megacity.

Challenges: Infrastructure Costs and the Road to 6G

The primary barrier to total 5G saturation remains the high density of "Small Cell" base stations required
for high-frequency (millimeter wave) coverage. Furthermore, as we look toward 2026, the early standardization
of 6G (targeting Terabit speeds) is already beginning to influence infrastructure planning. However, with the
integration of Open-RAN (Radio Access Network) and satellite-based 5G, the reach and affordability of high-
speed connectivity have increased significantly over the last three years.

Conclusion

5G technology represents the final frontier of the mobile revolution. By moving away from "intermittent
connectivity" and toward dynamic, ubiquitous, and intelligent systems, we are creating a world that is truly
interconnected. The fusion of ultra-high speed and the intelligence of the network is not just a faster way to
browse; it is the path to a sustainable, resilient, and highly responsive future for humanity.
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ARTIFICIAL INTELLIGENCE (Al): THE NEW CATALYST FOR EFFICIENCY IN DAILY
LIFE AND PROFESSIONAL ENVIRONMENTS

Abstract
In 2026, the distinction between human effort and machine assistance has blurred into a seamless
partnership. This article investigates the integration of Artificial Intelligence (Al) into the fabric of daily life and
the modern workforce. By analyzing the evolution of Large Language Models (LLMs), computer vision, and
predictive analytics, we demonstrate how Al functions as a "Digital Nervous System" that enhances human
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capability. By focusing on automation and personalized assistance, we explore how Al is not merely a tool for
efficiency, but a behavioral catalyst that allows humans to shift from repetitive tasks toward high-level creative
and strategic thinking.

For decades, Al was a concept confined to science fiction and high-level research labs. However, the
emergence of generative models and ubiquitous edge computing has enabled a transition toward "Ambient
Intelligence"—systems that anticipate needs and solve problems before they are explicitly stated.

Keywords:
artificial intelligence, automation, machine learning, digital transformation,
human-Al collaboration, predictive analytics, future of work.

The Evolution of Personalized Digital Assistants

One of the most practical applications of Al in 2026 is the transition from reactive voice commands to
proactive digital assistants. Unlike the early versions of virtual helpers, modern Al utilizes Contextual Awareness
to manage daily logistics.

Physiologically, these systems significantly reduce the "Decision Fatigue" associated with modern urban
living. By automatically managing schedules, optimizing home energy consumption, and filtering communication,
Al acts as a cognitive filter. This creates a symbiotic relationship between the user’s intent and the machine's
execution, allowing for a 30% increase in personal time by offloading "Administrative Friction" to automated
background processes.

Structural Parametricism in Professional Productivity

The rise of Al is deeply intertwined with advancements in Augmented Intelligence within the workplace.
In 2026, professionals in fields such as architecture, medicine, and law utilize "Generative Workflows" to simulate
thousands of solutions based on specific data sets.

By employing Neural Networks, an architect can generate a building’s structural frame that optimizes for
both seismic safety and material cost in seconds. Similarly, in medicine, Al algorithms analyze diagnostic imagery
with a level of precision that exceeds human capability, identifying anomalies at the cellular level. This level of
mathematical precision ensures that the professional’s role is not replaced, but elevated; the Al handles the data-
heavy "drafting," while the human expert focuses on ethical oversight and complex synthesis.

Social and Psychological Impacts: The Shift to Creative Agency

Beyond economic output, the shift toward an Al-integrated society has profound implications for
Environmental Psychology. Traditional office environments have long been associated with "Repetitive Stress
Syndrome" and diminished cognitive engagement. Al structures mitigate these issues by introducing "Creative
Variability."

The removal of windowless, data-entry-focused tasks allows for the design of "Active Collaborative
Spaces." By physically altering the volume of our workload—contracting the time spent on spreadsheets and
expanding the time spent on brainstorming—Al acts as a catalyst for innovation. This adaptability fosters a sense
of agency among workers, allowing the professional environment to serve the psychological need for meaningful
work rather than forcing humans to adapt to the rigid, unchanging rhythms of industrial-era machines.

Computational Design and Machine Learning Models

The development of Transformer architectures and Reinforcement Learning from Human Feedback (RLHF)
has simplified the mechanical complexity of human-computer interaction.

e Natural Language Processing (NLP): Modern Al understands nuance, sarcasm, and professional jargon,
allowing for "Zero-Shot" instruction where the machine performs a task based on a single sentence.

¢ Predictive Maintenance: In industrial settings, Al models use sensor data to predict when a machine will
fail, mimicking the human "gut feeling" but backing it with trillions of data points [2].

"The robots are not coming for our jobs; they are coming for the parts of our jobs that we never truly liked
anyway."
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Global Fluidity: The Al-Driven Megacity

Al also addresses the problem of complexity in "megacities." In 2026, we see the rise of Autonomous Urban
Infrastructure, where traffic lights, waste management, and water distribution shift in real-time based on Al
predictions. This maximizes the utility of every square meter in dense urban centers, ensuring that the city
"breathes" in sync with the movement of its population.

Challenges: Data Privacy and the Ethics of Automation

The primary barrier to the total adoption of Al remains the "Black Box" problem—the difficulty of
understanding how an Al reaches a specific conclusion. Furthermore, concerns regarding data privacy and
algorithmic bias require constant vigilance. However, with the integration of Explainable Al (XAl) and blockchain-
verified data sets, the transparency and durability of these systems have increased significantly over the last
three years.

Conclusion

Artificial Intelligence represents the final frontier of the digital revolution in the human experience. By
moving away from "static tools" and toward dynamic, responsive partners, we are creating a world that can
thrive in an unpredictable global climate. The fusion of machine learning and human intuition is not just a
technological choice; it is the path to a sustainable and resilient future for humanity.
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DIGITAL COMPUTING TECHNOLOGIES

Abstract
The digital economy has emerged as one of the most transformative forces in modern society, reshaping
industries, business models, and societal structures. This paper explores the concept of the digital economy, its
impact on businesses and individuals, and the challenges it poses for governance, regulation, and sustainability.
By examining key drivers of the digital economy, such as e-commerce, digital platforms, cloud computing, and
artificial intelligence (Al), this paper provides a comprehensive overview of the opportunities and risks associated
with digital transformation. The digital economy is not only changing how businesses operate but also how
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individuals interact, work, and access services. The paper concludes by discussing the implications for policy
makers and businesses, as well as the need for inclusive and sustainable digital practices to ensure equitable
economic growth.
Keywords:
digital economy, e-commerce, artificial intelligence, cloud computing, digital transformation,
business models, governance, digital platforms, economic growth, sustainability.

1. Introduction

In the 21st century, the term "digital economy" has become ubiquitous, representing a paradigm shift in
how economic activities are organized and executed. The digital economy is broadly defined as an economy
based on digital computing technologies. It encompasses the vast range of economic activities that result from
the use of digital tools, networks, and platforms to conduct business, facilitate trade, and enhance services. This
transformation has disrupted traditional industries, giving rise to new business models, a globalized marketplace,
and a rapid pace of innovation.

With the widespread adoption of the internet, smartphones, and emerging technologies such as Artificial
Intelligence (Al), the digital economy has evolved into an ecosystem that drives value through digital
transactions, data exchange, and virtual platforms. Businesses, governments, and individuals are now actively
participating in this digital landscape, navigating new opportunities and challenges that come with it. As the
digital economy continues to grow, it has become increasingly crucial to understand its implications for economic
development, social structures, and governance.

This article will explore the primary components of the digital economy, its current state, and its potential
future impact. It will also examine how digital technologies are redefining industries, creating new opportunities,
and influencing global economic trends. Moreover, the paper will address the challenges the digital economy
poses, particularly in terms of governance, regulation, cybersecurity, privacy, and sustainability.

2. Key Drivers of the Digital Economy

The digital economy is underpinned by several technological innovations that facilitate the rapid exchange
of information and services across vast distances. These technologies serve as key enablers of the digital
transformation of businesses and society. The most significant drivers include:

E-commerce has been a cornerstone of the digital economy, revolutionizing how consumers and
businesses buy and sell goods and services. The proliferation of online shopping platforms such as Amazon,
Alibaba, and eBay has not only transformed traditional retail but also created new opportunities for small and
medium-sized enterprises (SMEs) to reach a global audience. Digital transactions enable seamless financial
exchanges, reducing the need for physical stores and improving access to goods and services.

According to a report by Statista, global e-commerce sales are projected to surpass $6 trillion by 2024,
driven by increased adoption of online shopping platforms and digital payment systems. This growth reflects the
ongoing shift from physical retail to online commerce, which has been accelerated by the COVID-19 pandemic
and the growing reliance on digital devices and internet connectivity.

3. The Impact of the Digital Economy on Businesses and Society

The rise of the digital economy has had profound implications for both businesses and individuals. While
it has created opportunities for innovation, growth, and efficiency, it has also introduced several challenges.

The digital economy fosters innovation by enabling businesses to create new products, services, and
business models that were previously unimaginable. For example, subscription-based models (e.g., Netflix,
Spotify) have transformed industries such as entertainment and media, providing consumers with access to
content at a fraction of the cost of traditional models.

Similarly, the advent of blockchain technology has introduced decentralized systems that offer secure,
transparent, and efficient ways to conduct transactions. Cryptocurrencies such as Bitcoin and Ethereum are
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reshaping the financial sector, challenging traditional banking systems, and providing new opportunities for
investment and wealth creation.

4. Challenges of the Digital Economy

While the digital economy offers vast potential for growth and innovation, it also presents several
challenges that need to be addressed by policymakers, businesses, and society at large.

As more businesses and consumers rely on digital platforms, the protection of personal data and
cybersecurity has become a critical concern. Data breaches, identity theft, and cyberattacks pose significant risks
to businesses and individuals alike. In response, governments are implementing stricter data protection
regulations, such as the European Union's General Data Protection Regulation (GDPR), to safeguard privacy and
ensure the ethical use of data.

5. Conclusion

The digital economy represents a profound shift in how business, commerce, and society operate. It offers
unprecedented opportunities for innovation, efficiency, and growth, but it also poses challenges that require
careful consideration. As digital technologies continue to evolve, businesses must adapt to new models, while
policymakers need to create regulations that foster a fair and sustainable digital landscape.

The digital economy has the potential to drive economic growth and improve quality of life, but it must be
inclusive, secure, and environmentally responsible. As we move forward, it will be essential to ensure that the
benefits of the digital economy are accessible to all and that the risks associated with it are effectively managed.
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THE ROLE OF ELECTRONIC KINDERGARTEN IN THE DEVELOPMENT OF EDUCATION, SCIENCE AND SOCIETY

Annotation
The concept of the "Electronic Kindergarten" (E-Kindergarten) represents a transformative phase in early
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childhood education, characterized by the integration of digital tools, interactive platforms, and connected
learning environments. This article examines the multifaceted role of E-Kindergartens in fostering developmental
growth in young learners, contributing to pedagogical science, and shaping a technologically adept society. It
argues that when implemented thoughtfully, E-Kindergartens do not merely digitize traditional activities but
create new paradigms for personalized learning, data-driven insight into child development, and early cultivation
of digital citizenship. The discussion highlights both the potentials, such as enhanced accessibility and
foundational STEM exposure, and the critical considerations, including screen time management and the digital
divide. Ultimately, the E-Kindergarten emerges as a crucial incubator for the skills and mindsets required in the
21st century.
Keywords:
electronic kindergarten, early childhood education, digital learning, educational technology,
STEM education, digital society, child development.

Introduction

The digital revolution has permeated all levels of education, with early childhood now a critical frontier.
The Electronic Kindergarten transcends the simple use of computers or tablets; it is an ecosystem where physical
and digital experiences blend to support cognitive, social, and emotional development. This evolution responds
to a world where technology is ubiquitous, making digital literacy a core component of foundational learning.
This article explores the impact of this model on three pillars: individual educational outcomes, the science of
learning, and broader societal progress.

1. Impact on Education and Child Development

In the educational domain, E-Kindergartens offer tools for differentiation and engagement. Interactive
apps and smart boards can adapt to a child’s pace, providing immediate feedback and turning abstract concepts
(like numbers or letters) into tangible, manipulable objects. Gamified learning promotes motivation and
problem-solving skills. Moreover, digital portfolios and communication platforms facilitate seamless
collaboration between educators and parents, creating a cohesive support network for the child. Crucially, these
tools must complement, not replace, hands-on, sensory play and social interaction, which remain paramount for
young children.

2. Contributions to Science

For the scientific community, particularly in fields like developmental psychology, cognitive science, and
educational research, E-Kindergartens serve as rich data environments. Anonymized and aggregated data on
how children interact with learning software can reveal patterns in conceptual understanding, attention spans,
and learning trajectories. This data can inform evidence-based improvements in educational software design
(EdTech) and contribute to broader theories of how young minds learn in digital-augmented contexts. It enables
longitudinal studies on the effects of early, guided tech exposure on later academic achievement.

3. Role in Societal Development

On a societal level, the E-Kindergarten acts as a first formal step toward building a digitally competent and
equitable society. It can democratize access to quality educational resources, especially for children in remote or
underserved communities through virtual kindergarten programs. By introducing concepts of computational
thinking, online safety, and digital etiquette early, it prepares citizens who are not just consumers but critical and
creative users of technology. This early foundation is vital for future innovation and for reducing the "second-
level digital divide," which pertains to skills rather than mere access.

Critical Considerations and the Way Forward

The implementation of E-Kindergartens is not without challenges. Issues of equitable access to devices and
reliable internet (the digital divide), concerns over excessive screen time, and the need for comprehensive
teacher training in technology integration are paramount. A balanced, "hybrid" approach is essential, where
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technology is a tool to empower pedagogy, not dictate it. Policy must focus on infrastructure, curriculum
standards, and professional development to ensure the benefits are widely and ethically realized.

Conclusion
The Electronic Kindergarten is more than a trend; it is a necessary evolution of early learning for a digital age. Its
role extends beyond the classroom walls, influencing educational practices, enriching scientific inquiry, and
fostering a society prepared for continuous technological change. Its success hinges on a human-centered design
that places the holistic development of the child at the core, leveraging technology as a bridge to greater
understanding, creativity, and connection. With careful stewardship, the E-Kindergarten can be a powerful force
for positive development across education, science, and society.
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CTaTbA NOCBALLEHA 0630pYy TOUYEK NepeceyeHna MaTeEMATUKN U NEKTPOIHEPTETUKM.
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INEeKTPO3HEPreTMKa M3yYaeT BONPOCbl NPUMEHEHMA 3EKTPOMArHUTHbIX ABAEHUI Ans Npeobpa3oBaHua
SHeprvM o4HOro BMAA B SHEPrUIO APYroro Buaa. NeKTPoTeXHMKa pellaeT BONPoChl UCCAeA0BaHMA, CO34aHNA U
3KCMAyaTauMM pPasfIMyHbIX YCTPOMCTB WM CUCTEM. DTM HayKM, M3ydalolwme KOMMAEKCHble npoueccbl WU
OMUCLIBAIOLLME C/IOXKHbIE 3NEKTPOTEXHUYECKME YCTPOMCTBA, MONHOCTbIO 6asMpyeTcd Ha MaTEMATUYECKOM
annapate. Bce uvccnepoBaHma M MOAENN YYEHbIX-2/1EKTPOTEXHUKOB W 3NEKTPOIHEPreTMKOB HasnpyloTca Ha
MaTEMATUYECKUX MHCTPyMeHTax. [nA onMcaHuMA NpoLeccoB, CBA3AHHbIX C BbipaboTKoN, nepepadert U
notpebseHnem 3/1EKTPOIHEPTUN UCNONL3YIOTCA cucTeMbl aubdepeHLManbHbiX ypaBHeHUM. Ha ocHose
MaTemMaTUyeCcKMx mogeneil U3y4yatoTCa BCE 3/IEKTPOMArHUTHbIE NPOLECChl, MPOU3BOAUTCA NPOEKTUPOBAHME U
PacYET CNOXKHOIO 3N1EKTPO-3HEepreTUyeckoro obopyposaHma. OWKMBKM B MaTeMaTUYecKMX pacyértax, npu
aHanu3e, MoAeIMpPoBaHMM NPOLECCOB M MPOEKTMPOBaHMMN 060pyA0BaHUA 06X0AATCA OYeHb Aoporo. [pumepom
3TOMy CAYyKUT aBapuA Ha CasHo-LlyweHckol M3C, npousoweawasn 8 2009 rogy [1]. Mpu aTtom npousoLwwno
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paspyLlueHne oaHOro 13 9 paboTaBLIMX Ha TOT MOMEHT FrMApoarperatos. Boaa 3annna MalnHHbLIV 3 1 3aTonnnaa
BCE YCTAaHOB/IEHHbIE TMapoarperaTbl, Bce 060pya0BaHMe BbIWO U3 CTPOA. B MalWMHHOM 3ai1e B MOMEHT aBapum
HAxXo04MNacb MOMIOBUHA COTPYAHWUKOB CTaHLUMKM, YTOo coctaBuao 6onee 110 yenosek. MOTOK BOAbI MU 0B6NOMKM
060pyA0BaHUA PAsPYyLLNAM NEPEKPBLITUA U CTEHbI MALWMHHOIO 3ana. B pesynbTate 6onee 75 yenosek nornbau,
6onee 10 - noctpaganu. O6opynoBaHMIO M NOMELLEHMAM CTaHLUMM Bbl HaHECEH CePbE3HbIN yLLepb, pUCYHOK 1.

PucyHok 1 — MawwuHHbIN 3an CasaHo-LyweHckon M3C nocne asapum 8 2009 roay

OTa aBapua Noay4ma CTaTyc NPOMBIWIEHHOM TEXHOreHHOM KaTacTtpodbl. MocneacTsBmA aBapmm KpaitHe
Heb1aronpMATHO OTPA3M/IMCL Ha SIKONOTMYECKOM 06CTaHOBKe npuaeratoLLeit K NC akBaTopumn, Ha COLMaANbHOM U
3KOHOMMYecKon cdepax pernoHa. B pesynbtaTe nposBenéHHOro PocTexHag3opom paccnefosBaHua 6biav
BbIAB/IEHbI NPUYMHbI CTOIb MAcWITabHOro npoucwecTsna. NMPUUMHON ABUAOCH paspyLleHne WNUAEK, KpenaLwmx
KPbIWKKW TYPOUHbBI rmapoarperarta, 4to 66110 CNPOBOLMPOBAHO A0NONHUTENbHBIMU AUHAMUYECKMMM HarpysKamm
nepemMeHHOro xapakTepa. 370 6bl/10 BbI3BaHO YCTA/IOCTHbIMU NOBPEXAEHUAMM Y3/10B KpenaeHua. B pesynbtaTe
NpPOM30LLEN CPbIB KPbILLKK FrMApoarperaTta 1 3aTonieHne Bog0M MallMHHOIO 3a1a cTaHuuK [2]. ABapus Ha CasiHo-
LWyweHckol MNIC saBnaeTcsa KpynHenLlen B UCTOpMM KaTacTpodoi Ha ruaposHepreTMieckom ob6bekTe Poccuninckol
dPepepaunn U ogHOM M3 CaMbIX 3HAYUTENbHbIX aBAPUIM B UCTOPUN MUPOBOM TMAPOIHEPreTUKM. YUNTbIBas BCe
BbllLECKa3aHHOE, MOXXHO CAeNaTb BbIBOA, O TOM, HAaCKO/IbKO BaXKHbl TOYHOCTb M TPAMOTHOCTb MaTeMATUYECKMX
Mmogenein n pacyétos NoJob6HOro OrpOMHOrO MO pasmepam, MacwTaby M MO 3HaYeHUIO A/A BCEW OTpac/u
obopynoBaHua. OwWOKKM, AoNyuleHHble B pPacyéTax, HeBepHble AOMYLEeHWA, NPUHATbIE MPU CO34aHUU
MaTeMaTU4YeCKMX MOoZeNen MU NPOEKTUPOBaHMM 060PYA0BAHUA TPO3AT KaTacTpoPUUYECKUMM NOCAEACTBUAMM.
KoHcTpyKuma rmapotypbuH P0O230/833-B-677, ycTaHoBieHHbIX Ha CaaHo-LUyweHckon IC, xapakTepusyetca
pALOM HefoCTaTKoB. OAHUM M3 TaKMX HEAOCTATKOB ABNAETCA 06LWIMPHAA 30HA HEPEKOMEHA0BaHHOW PaboTol.
Mpyn  GYHKUMOHMPOBAHMM rugpoarperata B BblleyKasaHHOW 30He, paboTa TypbuHbI COMpoBOXKAAETCA
3HAYUTENIbHBIMW LYMAMM U CUAbHBIMU TMAPABANYECKUMM YAAaPaMKM B NPOTOYHOM YacTu [1]. Kpome Toro, aBse
paspelueHHble 30Hbl paboTbl rMapoarperaTa pasgeneHbl 30HON HepPeKOMeHAOBAHHOW pPaboTbl. B pesynbtaTte
yero, ruapoarperat Kaxablii pas BbIHYKAEH NPOXOAUTb 30HY HEPEKOMEHA0BAaHHOM PaboTbl NPU 3HAYUTENIBHOM
U3MEHEHMN MOLLHOCTU. B akTe no npuHATMIO Mapoys3na B 3KcnayaTaumio, ot 2000 roga, oTmeyeHa
HEoBbX0AMMOCTb 3aMeHbl Paboumnx Konéc ruapoTypbuH. 3ameHa 3TUX KONEC rmapoarperaToB NAaHMpPoOBanach B
2011 roay cornacHo nporpamme TeEXHUYECKOro NepeocHalleHUs U PeKOHCTPYKUMK cTaHumn. B 2009 roaa 6bin
06DbABNEH KOHKYPC Ha MOCTaBKY HOBOro paboyero Koneca gns ogHoro u3 rugpoarperatos NC. CBoeBpemMeHHO
NPUHATbIE Mepbl NO NepeobopyaoBaHUIO TMApoarperaTa, MOrM NpeaoTBPaTUTL aBapuio Ha CasHo-LUyweHckoi
C, nomoyb n3bexKaTb YeSI0BEYECKUX KEPTB U TParMiyecknx NnocieacTsuin asapmn. Bee BbllenepeyncieHHoe
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YKasblBaeT Ha HEeMnocpeacTBEHHYIO CBfA3b annapata HaykMm MartemaTuka C  3/71eKTPO3HEPreTUKoOn W
3/IEKTPOTEXHMKOM, C 6e3omacHOM 3KcnayaTauMen CBEePXMOLUHbIX KpynHorabapuTHbIX arperatoB, Ha
HEobXoAMMOCTb Pa3paboTKM TOYHbIX MaTEMATUMUECKUX MoAeNeld Npu  BbINOAHEHUM UCCNen0BaHUN,
MaKCUMManbHO NPUBMKEHHOIO K peanbHbIM YC/IOBUAM CUMYINPOBAHUA 3N1€KTPOMArHUTHbIX Npoueccos [2].

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:
1. AKT LleHTpanbHOM KOMMCCMM MO NpUEMKe B 3KcnyaTaumto CasHo-LUyweHcKoro ruaposHepreTMyeckoro
KOMMNAeKca, yTBepKAEHHbIN npukaszom PAO «E3C Poccmm» ot 13.12.2000 N2690.
2. https://www.energystate.ru/news/files/Sayano-Shushenskaya-GES--akt-rassledovaniya.pdf
© Bbonbliakosa N.A., 2026
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NPOEKTUPOBAHUE U PA3PAEOTKA NPOrPAMMHOM CUCTEMbI 411 ABTOMATU3UPOBAHHOIO AHANIU3A
N BUSYAZIUSALUUN APXUTEKTYPbI BEB-NMPOEKTOB ANGULAR

AHHOTauuA

B cTaTbe NpeAcTaBAeHO ONMCaHMe NPOEKTUPOBAHUSA U Pa3paboTKM NnporpammHon cuctemol Graphlens gns
aBTOMATM3MPOBAHHOIO aHanAM3a MNPOTrPAMMHbIX CYLLHOCTEM M BM3ya/IM3aLMW APXUTEKTYPbl BeO-NPOEKTOB
Angular. MHCTpymeHT pewaeT npobsemy BbICOKOM KOFHUTMBHOM HArpyskM uYepes npenocTaBieHue
pa3paboTynKam MHTEPAKTUBHLIX rPadOB apXMTEKTYPHbIX YpoBHeN gns Beb-npoekToB Angular u ccblikn ans
HaBMrauum no HUM.

KntoueBble cnosa:
Beb, Be6-pa3paboTKa, Angular, nporpamMmmHble CyLLHOCTWN, B3aMMOCBA3N, KnaccupuKaums,
aBTOMaTU3MPOBAHHbIM aHAU3, BU3yanusaLma.
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DESIGN AND DEVELOPMENT OF SOFTWARE SYSTEM FOR AUTOMATED ANALYSIS
AND VISUALIZATION OF ANGULAR WEB PROJECT ARCHITECTURE

Abstract
This paper presents the design and development of a software system GraphLens for the automated
analysis of software entities and the architectural visualization of Angular web projects. The tool addresses the
challenge of high cognitive load by providing developers with interactive graphs of architectural layers and
navigation links for traversing them.
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MonynapHOCTb M npenmyliectBa GpUKCMPOBAHHOW CTPYKTYpbl Beb-dppelrimBopka Angular ovesBuaHbI
[1, c.4; 2], ogHaKo ero MCno/b30BaHWE COMPAXKEHO C BbICOKOW apXUTEKTYPHOM CAOXKHOCTbI. PasHoobpasue
NPOrPaMMHbIX CyLLHOCTENM (KOMMOHEHTbI, AUMPEKTUBbI, MOAYAWU, MAPLWpPYTbl) GOPMUPYET MHOrOypPOBHEBbIE
CBA3M, KOTOpble Heo4yeBMAHbl U3 Gal0BON CTPYKTYPbl NPOEKTa. ITO CO34aET paspbliB Mexay ¢U3nMYecknum
pacnonoxeHnem $aiinoB N NOFMYECKON apPXUTEKTYPON, BbIHYXKAaA pa3paboTuMKa yaepKMBaTb «abCTpaKTHYLO
KapTy» NPOEKTa B YME, YTO MOBbILLIAET KOTHUTUBHYIO HarpysKy 1 3ameasiseT Npouecc pa3paboTKu.

Ona peweHua stoih npobnemobl 6bln cnpoekTMpoBaH M paspabotaH MVP nporpammHoin cuctembl
Graphlens [3], npeacraBnsowmin coboi MHCTPYMEHT AJ/18 aBTOMATU3MPOBAHHOIO aHanu3a, BU3yanusaumu u
WHTEPAKTUBHOM HaBMrauMM NO CTPYKType U apxuTekType Beb-npoekToB Angular. JaHHas cTaTba NOCBALWEHA
noapo6HOMY ONMMUCAHUIO €€ NPOEKTUPOBAHMA, APXUTEKTYPLI U PeaNn3aLmu.

AKTyanbHOCTb paboTbl 00yC/I0BNEHA YCTOMYMBON TEHAEHUMEN K POCTY C/IOKHOCTU BED-MPUNOKEHUN U
HeobxoAMMOCTbIO NOBbIWEHUA 3PPEKTUBHOCTU KOMAHAHOM Pa3paboTKM. ITO CTAHOBUTCA OCOBEHHO 3aMeTHbIM
npu paboTe ¢ TakMMn GppermBopKamu, Kak Angular, rae apxMTEKTypHbIe CBA3K (Hanpumep, nepapxma moaynei
WAW KapTa HaBUrauuu (HAaBMTAUMOHHbLIX MapLIPYTOB)) He ABAAKOTCA OYEBUAHbIMM M3 CTPYKTYPbl Manok.
ABTOMAaTM3aLMA NpoLEecca MOCTPOEHUS W BU3yanM3auMM 3TOM «abCTPAKTHOM KapTbl» ABAAETCA KpaiHe
BOCTPebOBaHHOM 3a4a4€el, TaK KaK HaNpPsAMYIO B/IMAET Ha CKOPOCTb BXOXAEHUA B MPOEKT HOBbIX Pa3paboTyMKOB,
a TaKKe ynpouaeTt pe@akTopuHT U NOAAEPHKKY CYLLECTBYIOLWMX KOAOBbIX 6a3.

KnioueBaa npaktuyeckas npobaema, Ha pelleHMe KOTOPOWN HanpaB/eHa faHHaA paboTa, 3aKk104aeTca B
HeapPeKTUBHOCTM N HeAeTEPMUHUPOBAHHOCTM PYHHOTO aHaIM3a apxXuTeKTypbl Angular-npoektos. PaspaboTumnk
BbIHY)XAEH TPaTUTb 3HaUMUTEIbHOE BPEMSA Ha MOUCK ONpeae/ieHNIM CYLLHOCTEN U OTCIEKMBAHWE UX B3AUMOCBA3EN
no MHoxecTBy ¢ainos, 4yTobbl OTBETUTL HA PyHAAMEHTAIbHbIE BOMPOCHI: KaKoBa 06LWaa nepapxmsa Moaynen un
KaK OHW 3aBUCAT APYr OT APYra; Kak yCTPOEeHa HaBWUrauus B NMPUIOMKEHUU; KaKMe KOMMOHEHTbl OTBEYaloT 3a
pa3Hble URL-agpeca; KakoBa CTPYKTypa AepeBa KOMMNOHEHTOB A1 KOHKPETHOM CTpaHMLbI?

OTcyTCTBUE MHCTPYMEHTA, KOTOPbIA Mor Bbl aBTOMATUYECKM NPeaoCcTaBUTb OTBETbl Ha 3TM BOMPOCHI B
HarnsgHo ¢opme, 0YEBMAHO MNPUBOAUT K CHUMKEHWUIO NPOU3BOAMTENIBHOCTM U MOBLIWEHUIO PUCKA
APXMUTEKTYPHbIX OLUMOOK.

OcHOBOW An1a NPOrpPamMMHON CUCTEMbI NOCAYXKMNA paHee paspaboTaHHas eauHas M BOCMPOM3BOAMMAn
cMcTEMA KnaccudumKaLmMm NporpaMmHbIX CYLLLHOCTEM U UX B3aMmocBasein B Beb-npoekTax Angular [8, 6]. HayuHasn
HOBM3Ha PaboTbl 3aKkAtoYaeTca B pa3paboTKe M NPUMEHEHUM anropuTMa aBTOMATM3MPOBAHHOIO MOCTPOEHUS
APXMUTEKTYPHbIX rpadoB Ha OCHOBe rMbpuaHOro aHanusa [7] (ctaTMyeckuin aHanms Koga v ucnonb3oBaHue API
cpeabl NPOrpamMmMHON CUCTEMBI), YTO MO3BOJIAET BbIABAATb HEABHblE /IOTMYECKME CBA3W, HeAOCTYMHble Npu
CTaHAAPTHOM aHanu3e GpanaoBoMn CTPYKTYpbI.

Lenblo cTaTbu ABNAETCA ONUCaHME MpoLecca NPOEKTUPOBAHUA U Pa3paboTKM NPOrpamMmMHON CUCTEMDI,
npesHasHa4yeHHON Ans aBTOMaTMyeckoro cbopa, aHanM3a, BU3yanmnsaumm u obecnevyeHuns BbICTPON HaBUraLUm
MO OCHOBHbIM NMPOrPAMMHbIM CYLLLHOCTAAM U K/HOYEBbIM aPXUTEKTYPHbIM YPOBHAM BEH-NPOEKTOB Ha dpelimBopKe
Angular. B cTaTbe OyAyT paccMOTPeHbl apXUTEKTypa pPa3paboTaHHOW MPOrPamMMHON CUCTEMbI, aNFOPUTMbI
aHanM3a Koga, MoAeNb AaHHbIX, MCMONb30BAHHbINA CTEK TEXHONOMMIN U NPOAEMOHCTPUPOBaHbI pe3yibTaTbl eé
paboTbl.

O6LWan apxuMTeKTypa cUCTEMbI

ApXUTEKTYpa NPOrpamMmMHOM CUCTEMbI BK/IOYAET B CebA HECKONbKO KOYEBbIX MOAYNEN, KawAablh M3
KOTOPbIX BbINOJIHAET CBOIO cneunduyHyo 3aaauvy.

1. Moaynb YTeHMA 1 aHaIn3a UCXOLHOTO KoZa — napcep, OTBEYAOWMI 33 YTEHME M aHAIN3 UCXOLHOTO
KoZa uccneayemblx Beb-npoekToB Angular. 3TOT mMogyib COCTOUT M3 YHUBEPCAJ/IbHbIX METOAOB, KOTopble
MCMNOJIb3YIOT COMOCTaB/IEHME TEKCTa MCXOAHOro Koga ¢ Habopom perynsipHbIX BbIParKeHUit U npoBegeHnem
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6330BOro cMHTaKcMyeckoro aHanusa. lapcep cnocobeH 4MTaTb MCXOAHbIM KoL TexHonornit TypeScript,
HTML/XML, SVG u JSON.

XapaKTepHOM YepToi napcepa ABAAETCA NPUHLMN YTEHUA KOAA HA MUHUMAJIbHO Heobxoammown rnybuHe.
ANropuMTM MO3BONAET YMTaTb 3HaUYMMble pParMeHTbl KOAa B BUAE €AMHOro LLeNoro, Hanpumep, AnTepasnsbl
06beKTOB MAn GyHKUMK, 6e3 NocneL0BaTE/IbHOIO YTEHUA KaXA0M MX COCTaBHOWM YacTu (Hanpumep, onepatopa
npucBamMBaHMA UAN NPUMUTUBHBIX 3HAYEHWUI) C NocneayoWMM UX 0b6beaMHEHNEM. ITO NO3BOAAET UCKIHOYUTD
3Tan TOKEeHW3aLMK BTOPOCTEMEHHbIX 3N1EMEHTOB, YTO TakKMM 06pa3om ONTUMM3UPYET MPOLLECC U IKOHOMUT
pecypcbl NPOrpaMMHOMN cucTemMbl. [aHHbIA MAPUHUMN HaXxo4WUT OTPaXKeHWe B YeNOBEeYECKOM MOBELEHMMU
pa3paboTunKa Npu YTEHUM KoAa — pa3paboTUMK CKIOHEH B NEPBYI0 oYepeb BOCAPUHUMATD Lesble pparmeHTbl
KOAa, a He OTAeNbHble MMHUMA/IbHbIE €ro 4acTu, YTO NOBbiWaeT 3PPEKTUBHOCTb U 3HAYUTE/IBHO SKOHOMMUT
KOTHUTMBHbIN pecypc paspaboTumKa.

[pyroin xapaKtepHOl 4yepToli napcepa ABAAETCA MCNO/b30BaHME MeXaHM3Ma AMHAMMUYECKOM 3ameHbl
perynapHbIX BbIpPaXKeHUN B Mpouecce NapcuHra. TOT MexXaHM3M peasin3yeTcAa KaK NpuMeHeHue peryiapHbIX
BbIPA*KEHMM TOSIbKO C TEMW COCTAaBHbIMW YaCTAMM, KOTOPble HEOBXOAMMbI B ONpeaeiEHHbIE MOMEHTbI BPEMEHM,
HanpuMep, NPWU NapCUHre CTPOYHbIX 3HAYEeHUI, Korga napcepy HeobxoAMMO MOYYUTb TOIbKO 3aKpbiBatoLW M
rPaHUYHbBIN CMMBOJ1 CTPOYHOTO 3HAYEHMA C NPOMYCKOM BCEX BTOPOCTEMNEHHbIX CUMBOJI0B, KOTOPbIE HE COAEepPKaT
CMHTAKCUYECKOro cmblicaa. [aHHbI MeXaHU3M TaKKe NPUBOAUT K ONTUMM3ALMU M SKOHOMUU PECYPCOB.

2. Moaynb nccnenoBaHma Beb6-npoeKToB «layk», HazBaHHbIM TakKnm 06pa3omM No aHaNorMMu C NOUCKOBbIMU
poboTamu-naykammn 1 peanusyolwmii anroputm obxoga rpada 3aBucumoctei. [aHHblA mMoay/ib ABAAETCH
LeHTpanbHbIM 3BEHOM NPOrPaMMHOM CUCTEMbI U COeaMNHSAET B cebe napcep u Bce ganbHelwmne Mogyiu.

DYHKUNMOHNPOBAHNE MOAYNA CTPOUTCA Ha 5-TW COCTaBAAIOLLMUX:

1. OcHoBHOWM NnaH MccneposaHuA Beb-npoekToB Angular, KoTopbili cnegyeT mn3 ero AP, 3agatouiero
[0CTAaTOYHO KECTKME NPaBua, YTOObl MOXKHO Bblf1I0 BbICTPOUTb NOA0OHbLIM HEM3MEHHbIN NAAH UCCef0BaHUS;

2. MNapcep, KOTOPbIMA NPenOCTaBAAET HaYaibHble AaHHbIE ANA 3aMyCcKa M NepemMeLLeHMNA No CYLLHOCTAM
Beb-NpoeKTa COrNacHo NaaHy;

3. API pepgaktopa koga VS Code, M3 KoToporo mcnosb3ytoTca KomaHapl executeDefinitionProvider u
executeReferenceProvider gns nonyyeHua onpegeneHMa WM CCbIIOK Ha MCNOAb30BaHWE UCCaeayemom
NPOrpPaMMHOM CyLLHOCTH [7], 4TO NO3BOASET NepemMeLLaTbCs MO CYLLHOCTAM KaK no y3nam rpada;

4. OyHKUMM onpeaeneHna TMNa U Poan CYLLHOCTU Ha OCHOBaHMM pa3paboTaHHOM Knaccudmkaumm [6],
KOTOpble KOPPEKTUPYHOT NPOrpaMmy B NPOLLECCE UCCeA0BaHMA;

5. ANroputm MOMCKa B LUMPUHY, KOTOPbIA BKAOYEH B COCTaB MOJIHOFO aNropuTMa MCCNenoBaHuA C
HaYa/IbHOM YaCTblO M KOHEYHOW YacTbio NOCTOOPaBOTKN.

B npouecce uccnenoBaHusa Beb-npoekta mogynb «layk», ncnonbsya metogbl napcepa u APl pegakTtopa
Koza VS Code, BbINONHAET 06X04 NPOrPaMMHbIX CYLLLHOCTEM NPOEKTA, YTO COMNPOBOXKAAETCA ONpeae/eHneM MX
MECTOMNOIOXKEHNA, TUMA U POSKN, COFNACHO KOTOPbIM Jajiee CYMTbIBAOTCA HOBble CBA3AHHbIE CYLLHOCTW, ONA
KOTOPbIX YKa3aHHbIN MNpoLecc noBTopsaeTcsA. B3aMmocBA3M mMexay CYLHOCTAMM 3anMCbIBAOTCA Cpasy npwu
NUccnenoBaHUN POAUTENBbCKUX CyLLHOCTeM, Mbo Ha 3aBepluatollem 3Tane B npouecce NoctobpaboTkm Bcex
CcobpaHHbIX AaHHbIX UccnenoBaHmaA. Takum ob6pa3om BbICTPaMBaAETCA MOLE/b NPOEKTa B BUAE rpada, rae ysnamm
ABNSOTCA NPOrPaMMHbIe CYLLHOCTU, a PpEBPaMM — X B3aMMOCBA3MW.

3. Mopaynb BU3yanusaumm — oTBeYaeT 3a rpaduyeckoe otobpaxkeHue rpadosoit moaenn Beb-npoekta. OH
peHAepUT y3nbl U pPEOpa, NPUMEHAET LBETOBYIO KOAMPOBKY B COOTBETCTBUM C TUMNOM WM POJIbIO CYLLHOCTH,
paccynTbIBAET ONTMMANbHOE PACMONOKEHME S3N1EMEHTOB U 0becneynBaeT MHTEPAKTUBHOCTb UHTepdelica.

4. Mogynb nHTerpauumn ¢ pegaktopom koga VS Code — obecneumBaeT MHTerpauuio NporpammHon
CUCTEMbl B BMAE pacClUMpeHMs U  Takke obecrneyvBaeT ynpaB/ieHWE CUCTEMOW 4Yepes  CMUCOK
3aperucTpUpPoBaHHbIX KOMaHA,

CTOMT OTMETUTb, YTO KaXKAblA PacCCMOTPEHHbIN Moaynb ucnonb3yet APl pacwunpeHnin pegaktopa VS Code
Ana co3ganuA naHenen Ul, BcTpamMBaHMA NONb30BaTeNbCKOTO MHTEpdEca N peannsaumm GyHKUUIA HaBUraumm,
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TAKMX KaK OTKpbITUE daitna n NoACBETKA KoAa No KAUKY Ha y3en rpada.

Mopaenb gaHHbIX

Ocobyto posib UrpaeT MoAeNb JaHHbIX. B e€é ocHoBe nexunT Habop TypeScript-uHtepdelicos Ana onmcaHus
KaXKA0M NPOrpamMmMHOI CYLLLHOCTU COrNacHo eé TMny u poaun. Yactb uHTepdelicos ABAseTCA YHUPULMPOBAHHON U
BK/ItOYaET B cebA CBOMCTBA MMEHWN UAW YHUKANBHOTO K/KOYA CYLLHOCTU, ONpeaeneHns, CCblJIoK MCNOAb30BaHWMA,
CNUCKa UMEH/KNoYEN [OYEPHUX N POANTENBCKUX CyLHOCTeN. OBbEKTbI Pas/IMYHbIX CYLLHOCTEN XPaHATCA B XeL-
Tabnumue, KOTOpasa BbIMNONHAET POab €4MHOTO COCTOAHUA MccaeaoBaHuUA. B npouecce noctobpaboTkM AaHHasA
Xew-Tabnunua passenserTca Ha oTAe bHble TabAULbl COrNAaCHO OCHOBHbIM YPOBHAM MPOEKTA: MePapXnmn MOLYNEN,
KapTbl HaBurauMm M gepeBa KOMMNOHEHTOB. 3TM AaHHble gasee MOryT 6biTb MCNONb30BaHbl B pa3anyHbix Ul
aNeMeHTax.

Nonb3oBaTenbcKkuit UHTepdeiic

Monb3oBaTeNbCKUI  UHTepdEC CNpPoeKTUpPOBaH Aaa obecnedyeHUA MAKCUMANbHOW  HArNAgHOCTU
rpadoBOM MoAEeNN NPOEKTA U yA06CTBA NPOCMOTPA M HaBMUraLMKM MO ero cyLHocTAM. OH COCTOUT U3 HECKO/IbKMX
OCHOBHbIX 3/1leMEHTOB, NpeACTaBAeHHbIX HAa PUCYHKax 1-4.

PucyHok 1 — NaHenb «MHpopmauma» (no LeHTpy 1 cnpaea)
M CMCOK NPOrpaMMHbIX CYLLLHOCTE NPOEKTa B BUAE AepeBbeB (cneBa)

Monb3oBaTeNbCKUIA MHTEPGENC peanr30BaH B BUAE BKAAOOK, KaXK4an U3 KOTOPbIX PELLAeT CBOKO 3a4auy:
«MHdopmauma» npegoctasnset obuiyio CBOAKY MO NpoekTy, «Mepapxua moaynei», «Kapta Hasuraumm» u
«[lepeBo KOMMOHEHTOB» COMMACHO OMMCaHUIO ypoBHel [6,8]. CneBa B OGOKOBOW MNaHeAn HaxoAmTcA
nepapxuyeckan CTPYKTypa, KoTopaa oTobparkaeT ApeBOBUAHbII CIMCOK CYLLHOCTEN NPOEKTA, PasAenEHHbIN No
YPOBHSAIM, YTO NO3BOAAET BbICTPO HAXOAUTb HYMKHbIV 3/1EMEHT M OCYLLLECTBAATb K HEMY HaBUraumio.

PucyHok 2 — NaHenb 1 rpad «Nepapxma mogynemn»
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PucyHok 3 —NaHenb 1 rpad «KapTa HaBUraumm» ¢ AemoHcTpaLmMein noAcBeTKN B3aMmocsasei

PucyHok 4 — MaHenb 1 rpad «JepeBo KOMNOHEHTOB»

Ha pucyHKax 2-4 Haxogatca npumepbl NaHenem ¢ MHTepPaKTUBHbIMW rpadamm ypoBHEW Hepapxuu
Moaynewn, KapTbl HABUraLMK U AepeBa KOMMNOHEHTOB, Y3/1bl KOTOPbIX ABAAKOTCA KANKABENbHbIMU 31eMEHTAMMU,
NpeAoCTaBAAWUMMN HaBUFALNOHHDBIE CCbIIKM U KOHTEKCTHblE MEHI0 C Habopom KomaHa, cneunduyHbiX aas
Ka*KAOro TMNA CYLLHOCTM, YTO MOKa3aHOo Ha PUCYHKe 5.

Ona 6bicTpoit BU3yanbHOM MAaeHTUOUKALUMWN pPOSiel CYLLHOCTEN WMCNO/Mb3yeTcAa CTaHAAPTM3UPOBaHHaA
uBeToBas cxema: GUONETOBbIN ANA KOPHEBbIX 3/IEMEHTOB, KPACHbIN ANA MapLIpyTU3MPYEMbIX, CUHUN ANA
BHELUHMX, aKBAMAPWHOBLIM A5 PErYASAPHbIX U T.4,
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PucyHoK 5 — KomaHgbl y3na KOMNOHEHTa

Peanunsauma U cTek TeXHONOrni

Peanusauma cucTemMbl BbIMOJAHEHA C WMCMO/Ab30BAaHMEM COBPEMEHHbIX U MPOBEPEHHbIX TEXHOOTWIA,
obecneymBatoLLmX e€ NPOM3BOANTENBHOCTD, PACLLMPAEMOCTb U FNYOOKYIO MHTErpaLuto B cpeay paspaboTku.

MporpammHan cMcTema peannsoBaHa B popmaTe pacliMpeHmsa aaa nonynsapHoro pegakropa koga Visual
Studio Code, yto No3BoaseT pa3paboTymKam UCNOb30BaTb €€ HeNoCcpeaCcTBEHHO B MPUBLIYHOM paboyei cpeae.
OcHoBoW ana paspabotkn nocnyxkmn APl pacwupenuit VS Code, KoTopbiit npegoctaBui HeobxoAumble
nporpammHble MHTePdENChl U MHCTPYMEHTBI ANS pPeanm3aumn uenei cuctemol. A3blkom ana paspaboTku bbin
Bbl6paH TypeScript.

[na peweHua 3agaumn noctpoeHmsa Ul n Busyanusaummn rpados 6oian BbIGpaHbl cneLmanm3MpoBaHHble
61bnnoTeku:

e svelte — 6ubnnoteka ans peanmsaumm GpoHTanbHoM yactn WebView pacwmpeHrus, oteevatowas 3a
oTobpaskeHne WHTEPAKTMBHbIX rpadoB. Ero KOMMMAATOPHbIM nNogxond MNO3BOAMA  06UTLCA  BbICOKOM
NpPOu3BOAMUTENBHOCTU U OT3bIBYMBOCTU UHTEPEiCa.

e  @melt-ui/svelte — bubnnoTteKka ans HU3KOYpPOBHEBOrO NOoCTpoeHua Ul-a1emeHToB.

e  @dagrejs/dagre: 6ubnnoTteka gna aBTOMaTUYECKOro pacyérta pacrnonosKeHusa y3nos u pébep rpada.
OHa npepgocTaBaseT AeTepMUHUPOBAHHbIE aNrOPUTMbl AN NMOCTPOEHUSA MEPaPXUUYECKUX U MHOFOYPOBHEBbIX
rpaoB., 4TO NO3BOJIUIO aBTOMATUYECKN GOPMMPOBATL MOHATHBIE CXEMbI, TaKME Kak «Mepapxua mogyneny.

o  @xyflow/svelte: 6ubnnoteka ANAa HenocpeacTBEHHOro peHaepuHra rpadoB M obecneyeHus ux
WMHTEPaAKTUBHOCTM (NepemelleHne, macliTabupoBaHue, 06paboTKa KAMKOB), KOTopan NpeaocTasaseT boraTblii
Habop roToBbIX KOMNOHEHTOB A/1A CO34aHMA CNOXKHbIX rpadoBbIX MHTEPDENCOoB.

OnucaHue KaoueBbiX GyHKUMA

B xone peanusaumm 6611 BONAOWEH pag KAtodeBbiX GYHKUMI, HanpaBaeHHbIX Ha NOBbIWeHWe yao06cTBa U
a¢pdeKTMBHOCTM paboTbl paspaboTumKa:

BbiCcTpan HaBurauusa: peannsoBaHa BO3MOMHOCTb MFHOBEHHOIMO Nepexoga K UCXOAHOMY Koay noboi
NPOrpaMmHOM cylHOCTU. KAMK No MMEHM CyLWHOCTM B y3/e rpada nav B 4PEBOBUAHOM CNMCKe Bbi3biBaeT API
pefaKkTopa A1 OTKPbITUA COOTBETCTBYHOLLErO daiaia M yCTaHOBKM Kypcopa Ha HYXKHYIO CTPOKY KoAa.

KOHTEKCTHO-3aBUCMMblE OMepauumn: Kaxapld Tin y3na (MoAy/ib, KOMMOHEHT, MapwpyT) umeeT
COOCTBEHHOE KOHTEKCTHOE MEHIO C HABOPOM penieBaHTHbIX KOMaHA: «CKonnpoBaTb MMSA cenektTopa», « OTKPbITb
dann wabnoHa», «OTKPbITb MOAY/Ib KOMMNOHEHTa» U T.4. (puc. 5).

NHTepaKTUBHAA NOACBETKA CBA3EN: A/1A YNPOLLEHMA aHANM3a CNIOXKHbIX rPadoB peasin3oBaHbl ABa peXxuma
nogcseTku. Mpu KNMKe Ha OAMH y3en NoACBEYMBAlOTCA BCE €ro NpsiMble CBSA3WM C COCEAHMMM y31amMu, a npwu
BblbOpe ABYX Y3/10B C 3axKaTol Knasuwen Shift cuctema HaxoguT M noAcBeYMBaeT BCE UM KpaTyalwme nyTu
mexay Humu (puc. 3).

'mMbKoe ynpaeneHue oTobpaxkeHeM: No/1b30BaTe/lb MOXKET HACTPaMBaTb BUA rpada, Hanpumep, CKPbIBaTb
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y31bl, NpeacTaBasalowme BHewHUe 6UbAMOTERN, UTOObI CHPOKYCMPOBATLCA Ha KoLe MPUNONKEHMUA, A TaKKe
nepeKYaTb aAropuTMbl KOMNOHOBKM rpada Ansa Bbibopa Hanbonee yaobHOro npeacTasaeHums.

3akntoueHune

B faHHOM paboTe 6bln NpeacTaBAeH NPOLECC NPOEKTUPOBAHUA U peannsaLmm NpPorpaMmHON CUCTEMBI,
npefHasHa4YeHHON AN aBTOMATM3MPOBAHHOIO aHAAM3a M BU3YyasM3aUMKU CTPYKTYPbl M APXUTEKTYpbl Beb-
nNpoeKkToB Ha ¢ppenmeopKe Angular. NccnepoBaHne u pas3paboTka bbinn HanpasaeHbl Ha pPeLleHne aKTyasibHOM
npo6sembl BbICOKOW KOTHUTMBHOM Harpysku Ha pa3paboTyMKOB, BbI3BAaHHOM Pa3pbiBOM MENXKAY /IOrMYecKomn
APXUTEKTYPOI N PUINYECKOM CTPYKTYPOIM NPOEKTa.

B xoge paboTbl Hbina ycnewHo CNpOeKTUPOBaHA M pPeasiM3oBaHa MHOTOMOZY/bHAA cUCTema B BUAe
pacwmpenus Graphlens ans pegaktopa Koga VS Code. KntoueBbiM 31€MEHTOM CUCTEMbI ABAAETCA YHUKANbHbIN
MEXaHU3M WCCNefoBaHMA MPOEKTOB, coyeTalowmin B cebe coOOCTBEHHbIA Mapcep WMCXOAHOFO Koga M
ncrnosnb3oBaHue APl pefakTopa, YTO MO3BOJIAET CTPOUTL TOUHYIO U MOJIHYIO rPadOBYI0 MOAEb apXUTEKTYPbI.
Pa3paboTaHHbI MHCTPYMEHT NpPeaoCTaBAseT pPa3paboTYMKAM WHTEPAKTUBHbIE BU3YaNM3aLMM  KIHOYEBbIX
APXUTEKTYPHbIX YPOBHEW — MEpapXum mogynewn, KapTbl HaBUraumm M gepeBa KOMMOHEHTOB, — a TaK¥Ke
obecneunBaeT PpyHKUMM ObICTPOM HaBUraLUUM M aHaA/IN3a B3aMMOCBA3EN.

JanbHellwee pa3suThE NPOEKTa MOXKET ABUIaTbCA B CIEAYIOLMX HAaNpPaBAeHUAX:

e  PaclumpeHue aHanM3a: gobaBneHne NOAAEPKKMN ANA aHaAN3a APYTUX BarKHbIX CYLLHOCTEM, TaKMX KaK
cepsucbl 1 rpad BHegpeHUn 3asmucumocTeli (Dependency Injection).

e  Pa3paboTKa apXWUTEKTYPHbIX METPUK: HAa OCHOBE COOpPaHHbIX AaHHbIX BO3MOXKHA pa3paboTka
KO/IMYECTBEHHbIX METPUK A1 OLLEHKM CNOXKHOCTM M KauyecTBa apXMUTEKTYPbI NPOEKTa.

o T[opaep:kka apyrux ¢perMMBOPKOB: afdanTauma CUCTEMbl A1 aHanM3a MNPOEKTOB Ha ApYyrux
nonyasapHbix ¢pperimBopKax (Hanpumep, React nam Vue) ¢ uenbto NnpoBeaeHUs CpaBHUTE/IbHbBIX UCCAEA0BaHMIA
APXMTEKTYPHbIX NOAXOA0B.
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YAK 62
MammepgoBa /1., rnaBHbIN CNeLMauncT,
OTaen MHGOPMaLMOHHbBIX TEXHOIOTUIA U HOPMATUBHbIX aKTOB
MuHucTepcTBa CBA3N TYPKMEHUCTaHa,
AnbAcos 3., NnpenogasaTeb,
MeXayHapoAHbIN yHUBEpPCUTET HedTU M ra3a uMeHu Arwbirengn Kakaesa,
Awxabag, TypKMeHUCTaH
TypkmeHoBa 3., npenosasaTeb,
MeayHapoaAHbIN yHUBEPCUTET HedTM 1 rasa umeHu Arwbirenam Kakaesa,
Awxabag, TypKMeHUCTaH
Dxxymaesa O., npenogasaTens,
TYPKMEHCKMI rocyAapCTBEHHbIN YHUBEPCUTET MMeHU MaxTymMmKyau,
Awxabag, TypKMeHUCTaH
HayuHbit pykoBoauTennb: blbagynnaesa A., npenosasaTtens,
TYPKMEHCKMI rocyAapCTBEHHbIN YHUBEPCUTET UMeHU MaxTymKynu,
Awxabag, TypKMeHUCTaH

TPAHCOOPMALMA ANOAKTUYECKUX MOENENA B BbICLLIEW LUKONE
B YCNOBUAX LLUDGPOBOM OGPA3OBATE/IbHOM CPEAbI

AHHOTauuA
B cTatbe uccneayetca npouecc rnybokoi TpaHchopmauum TpaanuLMOHHbIX AUAAKTUYECKMX MOAX0A40B Noj,
BMAHMEM rnobanbHOW undbpoBmU3aLmMU. AHANUBUPYETCA Nepexon OT JIMHEMHbIX Mogenei obyyeHus K
HEe/IMHENHbIM, CeTEBbIM CTPYKTYpPam. PaccmaTpumBatoTCA KtoueBble USMEHEHMA B PONEBbLIX GYHKLMAX CyObEKTOB
obpasoBaTesibHOro npouecca, a TakXKe HoBble GpopmaTbl OpraHM3aLmm y4yebHoON aeaTenbHOCTUM B LndpoBOM
cpene. ABTop 060CHOBbIBaeT HEOBXOAMMOCTb aganTauuu OUAAKTUYECKMX MPUHLMMIOB K MNOTpebHOoCTAM
rmbpuaHoro obyuyeHms.

Kniouesble cnosa:
ANJaKTUYecKan Moaenb, BbiCclias WKona, undposas obpasosaTtenbHan cpesa, rmbpuagHoe obyyeHue,
cybbeKT-cybbeKkTHOE B3anMoaencTene, agantTueHoe obyyeHue.

CoBpemeHHbIA 3Tan pasBUTMA BbICLIEro 06Pa30BaHMA XapaKTepPM3YeTCA He NPOCTO BHeApPeHWeM
TEXHWUYECKMX CPEACTB, @ KAYeCTBEHHbIM MepecMOTPOM CamMoOM CTPYKTypbl 0bpasoBaTesibHOro npotecca.
AnpakTvKa BbiCLWel WKObl NEPEXOAMUT U3 NMIOCKOCTU CTAaTUMHONO BOCMpon3BeaeHns MHGOPMALLMK B NIOCKOCTb
ANHAMMYECKOro YNpaBAeHUA KOTHUTUBHbIM Pa3BUTMEM CTYAEHTa. B yC10BUAX M36bITOYHOCTU MHPOPMALMOHHbIX
PecypcoB TPaAMLMOHHAA «IEKUMOHHaA» MOAeNb TepseT CBOK MOHOMO/IMIO, YCTynas MecTo TMBKUM
ANOAKTUYECKMM NaTTepHam.

TpaAnUMOHHAA AMAAKTUYECKAs MOZLE/b CTPOMIACh HA MPUHLMUMNE «BEPTUKANbHOW» TPAHCAALMM 3HAHUI
OoT npenogasatens K obyuyatowemyca. B undpoBoit cpepe 3Ta CTPYKTypa TpaHCHOPMUPYETCS B CETEBYIO
(ropusoHTanbHyto). Kak oTmeuaeT uccneaosatens B.B. ApkyHoBa, uMdpoBasn cpesa By3a CTaHOBUTCA He NPOCTO
$OHOM, a aKTMBHbIM MOCPEAHMKOM, KOTOPbIM MO3BO/IAET peann3oBaTb adanTUBHOE ObydYeHMe B pexkume
peanbHoro Bpemenu [1, c. 58].

OCHOBHOE OT/IMYME HOBOM AMAAKTUKM 3aK/l0YaeTcA B Mepexode OT «AWAAKTMKM MpenogasaHusa» K
«ANOaKTUKe yueHuna». MpenoaasaTte b B 3TOM CUCTEME BbICTyNaeT B PO/ apXUTeKTopa obpa3oBaTesibHOro nyTH,
HaBuratopa M meHTtopa. CTyZeHT Ke npuobpeTaeT CyObEKTHYI0 MO3MLMIO, CAMOCTOATE/IbHO BbibMpas Temn,
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YPOBEHb C/I0XKHOCTM U AaKe Noc/ef0BaTeNIbHOCTb OCBOEHUS MOAYNEN.

Bnarogapa UCNoNb30BaHUIO CUCTEM ynpasBneHus obydyeHnem (LMS) n anropuTtmMoB aHasiM3a AaHHbIX,
CTAaHOBWUTCA BO3MOMKHbIM MOCTPOEHUE WHAMBMAYaANbHbIX 06pPa3oBaTe/NbHbIX TPAEKTOPUNA. ITO MO3BOASET
YUYMTbIBaTb NPEPEKBU3UTLI U KOTHUTUBHbIE CTUAN KaXKAoro CcTyaeHTa [2, c. 84].

CeTeBble TEXHONOTMM NO3BOAIOT OPraHN30BbIBATbL NPOEKTHYIO AeATE/IbHOCTb pacnpeeneHHbIX KOMaHa,
YTO KPUTUYECKM BaXKHO A5t GOPMMPOBaAHMA HaBbIKOB PaboTbl B LMGPOBOI SIKOHOMMUKE.

CornacHo MHeHuio W. [. BenoycoBoi, BaKHeWWMM ¢aKTOpom ycnexa TpaHchopmaumm sBAseTcs
dopmunpoBaHue «UnppPOBOIM 3pEIOCTU» CaMOoro y4ebHOro 3aBeleHNsA, YTO BK/IKOYAET HE TO/IbKO MHPPACTPYKTYpPY,
HO W TOTOBHOCTb NMpPenoJaBaTes/IbCKOro COCTaBa K paboTe B YCNOBUAX HEONPeAEeNeHHOCTM U MOCTOSHHOTO
0bHOBNEHUA KOHTeHTa [3, c. 42].

HecmoTpa Ha ouyeBMAaHble MPeMMyLLECTBA, TPAaHCPOPMaLMA AMOAKTUYECKUX MOAENEN CTaNKMBAETCA C
psgom 6apbepoB. OCHOBHOW M3 HUX — COXPaHEHWE aKageMWYecKoro KayecTBa MPWU BbICOKOW cCTeneHu
aBTOHOMUKM cTyaeHTa. CywecTByeT PUCK dparmeHTauMum 3HaHUN («KAMNOBOE MbIWAEHUEY), UYTO TpebyeT
pa3paboTKM CneumanbHbIX AUAAKTUYECKUX OGUABTPOB W MHCTPYMEHTOB WHTErpauum pPaspo3HEHHbIX
MHOOPMALMOHHBIX 6/10KOB B LLENOCTHYIO CUCTEMY NPOGECCUOHA/bHBIX KOMMNETEHLMNA.

byayuwee AMAAKTUKM BbICLUEN LIKObI IEXKUT B CUHEPIUM YENOBEYECKOTO UHTENNIEKTA U BO3MOXKHOCTEMN
WCKYCCTBEHHbIX UHTENNIEKTYa/IbHbIX CUCTEM.

CNUCOK UCNO/Ib30BaHHOW IUTEPaTypbl:

1. ApkyHoBa, B.B. Ingaktuyeckme oCHOBbI LMPPOBOM TpaHcPopmaLmm Bbicliero obpa3oBaHua: moHorpadwus. -
CaHkT-MeTepbypr: Hectop-UcTopua, 2023. - 204 c.
2. benoycosa, W.[. MeTtogonorna npoeKkTMpoBaHUA uUMbpPOBbLIX 06pa3oBaTeNbHbIX CUCTEM B By3e. -
Marnutoropck: Usg-so MITY, 2022. - 156 c.
3. 3acnasckas, O.10. OuMHamuKa npodeccroHasbHbIX posei npenogasatensa B yCNoBUSX UMpPOBU3ALUN. -
BopoHex: U3g-8o BIY, 2024. - 188 c.
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BECCEPHUCTbIE TA30OBbIE MECTOPOXAEHUA

AHHOTauuA
B cratbe paccmatpuBatotcs ycnoBus GOPMMPOBAHUS M JIOKAAM3aUMKM  BGECCepHMUCTbIX a3oBbIX
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mMmecTopoxaeHuid. Ocoboe BHMMaHWE yAenaeTcd reoXMMUYECcKUM W TepMOoAMHaMMYecKum bapbepam,
NPenATCTBYIOWMM HAKOMJIEHUIO CepoBOAOPOAA B 3a/exax, NepeKkpbITbiX aHrMAPUTOBbIMU GAOMAOYNOPaMM.
AHanusMpyeTca pPoab KPUTMUECKOW TemnepaTypbl TEPMOXMMMUYECKoW cynbdatpeaykunm (TCP) u BausHue
¥KeNesocoeprKalmnx nopos, Kak ecTecTBEHHbIX FeOXMMMUYECKMX NOTIOTUTENIEN CEPHUCTbIX COEANHEHWN.

Kniouesble cnosa:
NPUPOAHLIN ras, 6eccepHUCTbIE MECTOPOKAEHMA, CEPOBOAOPOA, aHTUAPUT,
Tepmoxummyeckan cynbdatpeaykuma (TCP), reoxmmmyeckuii bapbep.

OpHOM U3 aKTyanbHbIX Npobnem HedTerasoBoi reosornn ABASETCA MPOrHO3MPOBAHWE COAEPHKAHUA
TOKCUYHOTO M KOPPO3UOHHO-aKTUBHOro ceposogoposa (H.S) B coctaBe npupoaHoro rasa. beccepHucTble
MeCTOpPOXAEeHUs 06/1a43at0T BbICOKO IKOHOMMYECKON 3PPEKTUBHOCTLIO, TaK KaK He TpebyioT J0POrocToALmX
YCTaHOBOK CEPOOYMCTKM W WCMNO/b30BaHMA CMeLmasbHbIX KOPPO3MOHHOCTOMKUX cTanel npu [obblue u
TpaHcnopTuposkKe [1, c. 45].

TpaANUMOHHO CYMTAETCA, YTO HaMume cynbdaTHbIX NOPoL (aHIMAPUTOB) B pa3pese HensbeKHO BeAeT K
3aparkeHuto rasa ceposofoponom. OAHAKO NPaKTMKa MOKa3bIBaET, YTO CYLLECTBYIOT YHMUKa/IbHbIE 30HbI, F4e Npu
HaMYUM MOLLHOWM aHTMAOPUTOBOM «MOKPBIWKM» a3 OCTAETCA YMCTbIM. ITO 06YCNOBNEHO ABYMA OCHOBHbIMM
baKkTopamu: TemnepaTypHbIM PEXUMOM U INTONOTUYECKMM COCTaBOM NOPOA-KONEKTOPOB.

Mpouecc TePMOXMMUYECKON CynbdaTpesyKLMN - 3TO XMMUYECKaA PeakLma MeXay YyrnesoLoposamu m
cynbdaTamu (aHrMAPUTOM, TUNICOM), B pe3y/ibTaTe KOTOPOI 06pasyeTcs CepoBoA0POA U YIIEKUCAbIN ras.

YpaBHeHWe peakuum B obiem suae:

CaSO4 + CH4 -> CaC03 + H,S + H,0

CornacHo reoXMmMYecKMm NccieoBaHNAM, S5 MHULMAL MM 3TOMO Npouecca HeobxoamMma onpeaeneHHas
3HeprMa akTMeBaumMum. B OONbLWIMHCTBE MNPUPOAHBLIX Pe3epByapoB «TOYKOW BKAtoYeHUa» TCP aAnsetca
Temnepatypa 120-140 °C [2, c. 112]. Ecan nnactoBas TemnepaTypa B 3anexu He npesbiwana 120 °C Ha
NPOTAXKEHUWN BCEW re0IOFMYECKO NcTopum ee GopMMPOBAHUS, NPOLECC BOCCTAHOBIEHMA CYybPaTOB NPOTEKAET
KpaliHe measieHHO WAM He naeT Bosce. Takum obpasom, TepmobapUuyeckmne yCnoBuA ABAAKOTCA NEPBUYHbIM
dnAbTpOM, onpesensatowmm 6eccepHMCTOCTb rasa Aaxe NPu NPAMOM KOHTAKTe C aHrngpuTamu.

BTopoil BaxHeWLWwnin GaKkTop - HannumMe B NPOAYKTMBHOM MJacTe WUAWM Ha MYyTUM MWUIPaLMK rasa nopog,
b6oraTbiXx pPeaKkUMOHHOCNOCOOHbIM XKene3om (OKcuabl, TMAPOKCUAbI, CUAMKATBI Kenesa). [arke ecau
cepoBoopos 0bpasyeTcs B HEOO/bLIMX KOIMYECTBAX B pe3y/ibTaTe MUKPOOManbHbIX NPOLLECCOB MAKN Claboit
TCP, OH BCTynaeT B peakuuio C Kenesom, obpasys HepacTBOpMMble cynbduabl (MMpuUT, mapkasuT) [3, c. 78]:
Fe?* + H,S - FeS, + 2H*

3T0T npouecc npeBpaLLaeT NOTEHLNANBHO CEPHUCTYIO 3aneXKb B BECCEPHUCTYHO 3a CHET KCAMOOUMUCTKUY.
MpoAyKTMBHbIE TFOPU3OHTbI, NPEACTAB/IEHHbIE TEPPUreHHbIMU  KPACHOLBETHbIMU  OTIOXKEHUAMMU  UAU
cneunduryeckMmm KapboHaTaMu C NPUMECHIO KenesnucTblX MUHEPAsIOB, CNyXaT HafeXHbIM bapbepom g
HakonieHus HaS.

dopmnpoBaHMe 6eCcCEPHUCTBIX FA30BbIX MECTOPOXKAEHUN B Cy/ibdaTHbIX KOMMAEKcax - pesynbTaT
coyeTaHua OGnaronpuATHbIX ycioBuit. OTCyTCTBME CEPOBOAOPOAA MPU HAMMUUKU AHTUAPUTOBOM MOKPbILWKK
[OCTOBEPHO MPOTHO3MPYETCA B 30HAX C YMEPEHHbIMW MAACTOBbIMM TemnepaTypamu (Huxke 120 °C) u B
pesepByapax C BbICOKUM COAEpPXKAHMEM IKENE3UCTbIX KOMMOHEHTOB, BbIMOJHAOWMX POJib €CTECTBEHHbIX
aecynbdypusatopos. MoHMMaAHME 3TUX 3aKOHOMEPHOCTEW KPUTUMYECKU BAXKHO 4S8 OLLEHKM PUCKOB Mpu
0CBOEHWUW rNyHOKO3aNeratoLLMX FOPU30HTOB.

CNMUCOK UCNONb30BaHHOM INTepaTypbl:

1. Amypckuin . U., ToHuapos B. C. FeHe3unc 1 ycnosua GopmmMpoBaHMA MECTOPOXKAEHNIA CEPHUCTbIX ra3oB. -
Mocksa: Hegpa, 2021. - 256 c.
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MACLUTABUPYEMOCTb U OTKA30YCTONUYNBOCTb BbICOKOHATPYXEHHbIX LIUGPOBbIX CEPBUCOB
B YC/IOBUAX NOTOKOBOW OBPABOTKM OAHHbIX

AHHOTauuA

B ctatbe paccmaTpuBaloTca 0COBEeHHOCTM obecneyeHusa MaclTabupyemocTM M OTKa30yCTOMYMBOCTU
BbICOKOHArpyeHHbIX UMOPOBbIX CepBMCOB, paboTaloWmMX B YCNOBUAX MNOTOKOBOM 06pabOTKM AaHHbIX.
AHaNU3NPYOTCA apXMTEKTYPHble MOoAX0oAbl, HanpaB/eHHble Ha 3PPeKTUBHOE pacnpenenieHne Harpysku,
COXpaHeHMe LeNIOCTHOCTM AaHHbIX M NPeAoTBpaLleHNE KacKagHbix c60eB Npu yBeamyeHnn o6bEMOB CoBbITUN.
MNoaYépKMBaETCA POJib TOPU3OHTANBLHOrO MaclUTabupoBaHMA, penanKauum, aBTOMaTUYeCKoro BOCCTaHOB/IEHUS
M MEXaHM3MOB M30/1AUUN OWMBOK B GOPMMPOBAHUM HAAEXKHbLIX NOTOKOBLIX KOHBelepoB. MMOKa3aHo, 4To
KOMMIEKCHAA WHTerpaumsa fOaHHbIX pelleHuid obecneyumBaeT cTabunbHOCTb M MNpeacKasyemocTb pPaboTbl
naaTPopm peasibHoro BpeEMeHMU.

Kniouesble cnosa:
MaclTabupyemocTb, OTKa30yCTOMUYMBOCTb, MOTOKOBan 06paboTKa AaHHbIX, pacnpeesiéHHble CepBUChI,
penauKaums, ropu3oHTaIbHOEe MaclTabrMpoBaHUe, BOCCTAHOB/IEHNE COCTOAHUSA

Savin A. I
3rd year bachelor's degree of KUBGTU,
Krasnodar, Russia

SCALABILITY AND FAULT TOLERANCE OF HIGH-LOAD DIGITAL SERVICES
IN THE CONTEXT OF STREAM DATA PROCESSING

Annotation
The article examines the scalability and fault-tolerance mechanisms required for high-load digital services
operating under continuous data streaming. It analyzes architectural strategies that enable efficient load
distribution, data consistency preservation and prevention of cascading failures as event volumes increase. The
study highlights the importance of horizontal scaling, replication, automated recovery and fault isolation in
building reliable streaming pipelines. It is shown that the integration of these mechanisms ensures stable and

predictable operation of real-time digital platforms.
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Keywords:
scalability, fault tolerance, data streaming, distributed services,
replication, horizontal scaling, state recovery.

BeepeHue

PocT 06bEMOB AaHHbIX, FEHEPUPYEMbBIX B peasibHOM BPEMEHW, NPUBOAUT K YBENUYEHUIO HArpy3KM Ha
uMbpoBblE CEPBUCHI, KOTOPbIE AOMXKHbI COXPAHATb CTabUAbHOCTb Aaxe MNpu pe3kux KonebaHuax TpaduKa.
MoTokoBaa 06paboTKa CTAHOBMTCA KAOYEBOM TEXHOJOTMEN COBPEMEHHDLIX BbICOKOHATPYXKEHHbIX CUCTEM,
obecneumBas MMHMMAJIbHbIE 3aZEPKKM U HenpepbiBHOCTb paboTbl [1]. OgHako eé peanusauma TpebyeT He
TONIbKO 3HAYUTE/IbHBIX BbIYMCIUTE/IbHBIX PECYPCOB, HO W apXMTEKTYpbl, CNocobHOW MmacwTabupoBaTbca WU
NPOTUBOCTOATb OTKa3am. B ycnoBuAX AMHAMWYHbLIX MOTOKOB COObLITUI NAaTGOPMbl AONKHbI 3PPEKTUBHO
pacnpefensTb Harpysky, NoAAepKMBaTb BafaHC MeXAy CKOPOCTblo 06pabOTKM M AOCTYNHOCTbIO AAHHbIX U
npegoTBpallaTb KackagHble cbou. MexaHM3Mbl TOPM3OHTAZIBHOIO  MacwTabupoBaHUA, pennKauuu,
aBTOMATMYECKOrO BOCCTAHOBNIEHUA W M30AALMM OTKA30B CTAHOBATCA KPUTUYECKU BaXKHbIMW 3/1E€MEHTaMM
MOTOKOBbIX KOHBenepoB. OT MX KOPPEKTHON MHTErpauumn 3aBUCUT HAZEKHOCTb M NpPeLCcKasyemocTb paboTbl
CepBUCOB.

Llenb cTaTbu - NPOaHaIM3MpPoBaTb NOAXOAbI K 0becneyeHnto MaclTabrupyeMocT 1 OTKa30yCTOMYMBOCTH
BbICOKOHArpyXeHHbIX LMPPOBbIX CEPBMCOB B YCNOBUAX MOTOKOBOM 06paboTKM AaHHbIX U onpeaennTb Hanbonee
3$PEKTMBHDBIE APXUTEKTYPHbBIE PELLIEHUS.

ApXUTeKTypHble mMogenn obecneyeHUA MacLITabMPyemocTM M OTKA30yCTOMYUBOCTU B MOTOKOBOM
06paboTKe AaHHbIX

ApPXUTEKTYPA BbICOKOHArPY*KeHHbIX UMPPOBbLIX cepBMCOB, QYHKLMOHUPYIOWMX B YCIOBUAX NMOTOKOBOW
06paboTKM AaHHbIX, O0/MKHA obecneynmBaTb BO3MOMKHOCTb AMHAMMYECKOTO PEearMpoBaHWs Ha W3MeHeHue
06BEMOB BXOAALMX COOBITUI U TrapaHTUPOBATb HEMpPepbIBHOCTb PaboTbl NMPUM BO3HWMKHOBEHWW YACTUYHbIX
OTKa30B. [OTOKOBble BbIMUC/AUTE/IbHbIE KOHBEWEPbl MNPEeabABAAIOT AOMOJHUTENbHbIE TpeboBaHUA K
CBOEBPEMEHHOMN A0CTaBKe [aHHbIX, COXPAHEHMIO NopaaKa o6paboTKM, M30AALUUN OWMOOK U MUHUMU3ALMM
3agepkeKk [2, 3]. CoBpemeHHble pacnpenenéHHble nnatdopmbl, Takume Kak Apache Kafka, Flink n Pulsar,
PeanusyloT KOMMJIEKC MEXaHW3MOB, HaMnpas/eHHbIX Ha [AOCTUMKEHME BbICOKOM MacwTabupyemocTty,
npescKkasyemoct paboTbl U YCTOMUMBOCTU CUCTEMBI K C60AM 060pYyA0BaHUA UM NPOrPAMMHbBIX KOMMNOHEHTOB
[4].

KnouyeBbiM MNPUHUMNOM MOTOKOBOM apXUTEKTYpbl SBAAETCA TOPM3OHTa/IbHOE MaclTabupoBaHue,
Nno3Bo/iAlOWLEe pacnpesensiTb Harpysky MexKay MHOMKeCTBOM Y3/10B M 3anycKaTb 06paboTyuMku cobbITUit B
napannenbHblXx 3K3emnaapax. PasgeneHve [aHHbIX MO MAPTUUMAM NOBbIWAET CYMMAPHYIO NPOMYCKHYHO
CNoCcOBHOCTb M AAET BOSMOXKHOCTb FMOKO HapaLMBaTh BbIMMCAUTENbHbIE PECYPCbl 6€3 U3MEHEHUA apXMTEKTYpPbI
[5]. 3d¢deKTMBHOCTL TakoM MOAENM BO MHOFOM 3aBUCUT OT KOPPEKTHO BblGpaHHOW CcTpaTerum
NapTULMOHNPOBAHMUA, NOCKOJIbKY MOCAeA0BaTeNbHOCTb 06PabOTKM MOMKET ObiTb KPUTUYHON ANA OTAENbHbIX
TMNOB 334au.

OTKa30yCTOMUYNBOCTb MOTOKOBbIX CUCTEM 0HecneynBaeTca codeTaHMeM penanKaLlmm, U30aaLMm oWnBoK 1
aBTOMATMYECKOrO BOCCTAHOBJ/IEHUA cocToAHMA. Mpu cboe y3na cuctema nepeHasHayaeT 3a4auM AOCTYMHbIM
KOMMOHEHTaM, COXPaHAA LLeNOCTHOCTb COCTOAHMUA. ypHanMpyemble 10rM cobbITUI NO3BONAOT BOCNPOU3BOAMUTD
NOTOK M 3aBepLlaTb 06paboTKy B COOTBETCTBMM C CEMAHTUKOM exactly-once nau at-least-once, npegoTepalLan
noTepto UAn Ayb6anMpoBaHMe AaHHbIX AaXKe MPU YacTUYHOM HecTabuabHOCTU MHOPACTPYKTYpPbI. Qs peanvsaunm
BbICOKOW MACLUTabMpyemMoCTU U YCTOMYMBOCTU MOTOKOBbIE CEPBUCHI OMMPAIOTCA HA KOMMNIEKC MEeXaHW3MOB,

cpeaun KOTopbIX KAo4YeBbIMU ABNAKOTCA:
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o [OpM30HTa/IbHOE  MacClWTabupoBaHMe  BbIYUCAUTENbHLIX  Y3/10B, MO3BOJIAIOLLEE  A4AMNTMPOBATb
NPONYCKHYO CNOCOBHOCTb K U3MEHSOLLMMCA Harpyskam 6e3 nepepaboTkM apXUTEKTYpbI.

o [lapTUUMOHMPOBAHNME MNOTOKOB fAaHHbIX, obecneuynBatowee pacnpefenéHHyto o06paboTky MU
BO3MOHOCTb NAPaNNENbHOMO BbINOJHEHWNA ONepaLmi.

e PennvKauma 1 0TKa3oyCTOMYMBOE XpaHeHWE COObITUI, NO3BOIAIOLLME BOCCTAHOBUTbL COCTOIHUE CUCTEMD
nocsie YacTMYHOro OTKasa 6e3 NnoTepu JaHHbIX.

© KOHTPO/Ib COCTOAHWA W KOHTPOJIbHblE TOYKWU, FAPAHTUPYIOLLME KOPPEKTHOCTb BbIYMCAEHUI NpU
nepesanycke 3afay u MUrpaLmm NOTOKOBbIX ONEPATOPOB MEXKAY Y3NaMMU.

e ABTOMATUYECKoe nepepacnpeseneHne 3afa4y M CaMOBOCCTAHOB/EHMWE, WCKAOYalOWee MpocTou U
MUHUMM3MPYIOLLEE BAUAHUE COOA Ha CKOPOCTb 06PaboTKM.

CoBMecCTHOe NpPUMEHEHWE 3TUX MEXaHM3MOB NO3BOAAET LMPPOBLIM NAaTGOpPMam AOCTUraTb BbICOKOM
r'MOKOCTM, YCTOMYMBOCTM K PAa3HOPOAHbIM OTKazaM M CNocobHOCTM paboTaTb Nog 3HaYMTENbHbIMU NMUKOBbIMU
Harpyskamu [6]. HTerpauma nepeuymncieHHbIX apXMTEKTYPHbIX pelweHnin popmupyet GyHAAMEHT, HA KOTOPOM
CTPOATCA COBPEMEHHbIE MOTOKOBblE CEPBUCHI, GYHKLMOHUPYIOLME B PEXUME PEANbHOTO BPEMEHU U
obcnyxmBatowme bHosbline O06BEMbI TpaduKa € HEUM3IMEHHO BbICOKMMM TPebBOBAHUAMM K KayecTsy
obcnyKuBaHuA.

3aKknioueHune

CoBpeMeHHble BbICOKOHArpyXeHHble undpoBble CeEpPBUCHI, PYHKLMOHUPYIOLWME B YCNOBUAX MOTOKOBOM
06paboTKMN AaHHbIX, TPEOYIOT apXMTEKTYPHbIX pelleHnii, CnoCcobHbIX obecneymBaTb YCTOMUYMBOCTb K OTKa3am U
ANHAMUYECKYHO MacTabrupyemMocTb Npu 3HaYMTE/IbHbIX KONebaHUAX HarpysKku. Kntouesyto ponb B OCTUXKEHUN
3TUX NapaMeTPoOB MWrpPaeT COYEeTaHME TOPM3OHTANbHOFO MacliTabuMpoBaHWMA, NAPTULMOHUPOBAHUA MOTOKOB,
penanKaummn, MexaHM3MOB BOCCTAHOB/IEHMA COCTOAHMS WM aBTOMATMYECKOro nepepacnpeseneHva 3agad.
CoBMecTHOe NpUMeHeHMe AaHHbIX NOAX0A0B NO3BOAAET NAaTGopMamM NOLAAEPKMBATb HEMPEPLIBHOCTL PAbOTHI,
COXPaHATb KOPPEKTHOCTb 06paboTKM cObbITUI U 3PPEKTUBHO pearnpoBaTb Ha POCT 0OBEMOB AaHHbIX. TaKMm
06pa3om, WHTerpaums MOTOKOBbIX APXMUTEKTYP M MEXaHM3IMOB OTKa3oycCTOMYMBOCTM (GOPMUPYET OCHOBY
HaAEXHbIX U MacLTabrpyemblx LUPPOBbLIX CEPBUCOB PEANbHOIO BPEMEHM.

CnM1CoK Ucnonb30BaHHOW NTePaTypbl:
1. Wang X., Zhang C., Fang J., Zhang R., Qian W., Zhou A. A comprehensive study on fault tolerance in stream
processing systems // Frontiers of Computer Science. 2022. Vol. 16. Ne 2. P. 162603.
2. Makcumos B.HO. MporpeccusHbIA Napaniennsam Ha NPaKTUKe: OT KAAaCCUYECKMX NOTOKOB K BUPTYasbHbIM B
Java un KopymmHam B Kotlin // AktyanbHble wuccneposanua. 2024. Ne 24(206). C. 42-47. DOI:
10.5281/zen0do.11526785
3. Shah A. Demystifying Distributed Systems: Scalability, Modularity, and Fault Tolerance Explained // Journal of
Engineering and Computer Sciences. 2025. Vol. 4. Ne 8. P. 949-959.
4. Bogutskii A. Design and implementation of a microservices architecture in high-load distributed systems //
Universum: technical sciences: electronic scientific journal. 2025. Ne 11(140). P. 21-25.
5. Bogdanov S. Development of efficient algorithms for stream data processing in 10T // Professional Bulletin:
Information Technology and Security. 2024. Ne 4/2024. P. 21-26.
6. Adhikari S. Real-Time Big Data Processing for Intelligent Transportation Systems: A Framework for Scalability
// Journal of Digital Transformation, Cyber Resilience, and Infrastructure Security. 2025. Vol. 10. Ne 1. P. 1-10.
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SHEPTO3®®EKTUBHOCTb TEXHO/IOTUYECKMUX ATPETATOB: METO/bl PEKYNEPALUU
SHEPIMN N MHTENNEKTYAJIbHOIO YNPAB/IEHUA

AHHOTauuA
B cTtaTbe 0630pHO paccmaTpmBalOTCA NOAXOAbl K MOBbILEHUIO 3HEPro3PGEKTUBHOCTU TEXHONOTMYECKUX
arperaToB: peKkynepauma MexaHU4YeCcKoWn, TeNI0BOM U NOTEHUMANbHOM 3HEPIMU, a TaAKKE WUHTENNEeKTyasibHoe
yrnpaB/fieHMe Ha OCHOBE AATYMKOB, Mogenei M AaHHbIX. [MOKa3aHo, KaK coyYeTaHue yTuaMsauum noTepb U
«YMHBbIX» a/IFOPUTMOB NO3BOAET CHUMKATb PAcXod, SHEPTUN U U3LAEPHKKM BE3 CHUKEHMA NPOU3BOANUTENBHOCTU.

Kniouesble cnosa:
3HeproadpdeKTUBHOCTb, pekynepaLma, BTopuiHoe Tenno, ORC, 4acTOTHbIN NpuBoA,
npeauKTUBHOE ynpasaeHue, LMPppPoBoi ABOIMHMK.

SHeprospPeKTMBHOCTb TEXHOIOTMUYECKUX arperaTos cerogHs nepecrana bbiTb TEMOMN «MPO IKOHOMMUIO Ha
KOMMYHaJ/IKe» 1 CTana KatoveBbiM GpaKTOPOM KOHKYPEHTOCNOCOBHOCTU. DNEKTPOIHEPIUA, TEMNO, CKaTbI BO34YX
M X0N04 B NPOMbILIJIEHHOCTM OMaYMBalOTCA BCeM NpPeanpuATMEM: MNPAMbIMW  Pacxodamu, M3HOCOM
obopyaoBaHuA, TpeboBaHMAMM K MOLLHOCTM WHOPACTPYKTYPbl U B KOHEYHOM MTOre yriepodHbimMm cnesom
npoAaykumu. Mpu 3TOM 3Ha4YuTeNbHAA 4YacTb SHEPrUU TepsaeTca B BUAE Tenna OTXOAAWMX ra3os, Harpevbix
NnoBepxHOCTe, TOPMO3HON 3HEeprMuM NpPuUBOAOB, MepenagoB [AaBfeHUA Ha Apoccenax U HeshpdeKTUBHbIX
pexkMmoB paboTbl. MMeHHO NosToMy ABe Naeu — pekynepaumns sHeprum U UHTENNEKTyaNbHOe yrnpaBieHme —
[aT Hanbonblwnin 3ddeKT, Koraa ncnonbsytotca emecte. [1][2]

Hanbosnee oyeBUAHbIM KNacc pelweHnin — peKkynepauns MexaHM4yeckon aHeprun B anekTponpusogax. B
TUNUYHOM MPUBOAE NPU TOPMOXKEHUM MAM MPU OMYCKaHMM Tpy3a ABurateNb GakTUYEeCKM CTaHOBMUTCA
reHepaTopom. B TpagMLMOHHbIX CXeMax 3Ta SHepPrusa paccemsaeTca Ha TOPMO3HbIX pe3ncTopax, Harpesas Bo3ayX
B WKady ynpasBneHua. PereHepaTuBHbIe MPUBOAbI U aKTUBHbIE BbINPSAMUTENIM BO3BPALLAIOT SHEPTUIO B CETb UK
06LLMIA 3BeHO NOCTOAHHOIO TOKa, rAe eé MoryT noTpebuTb ApyrMe ocu, a B OTAENbHbIX CyYaaxX — HaKoMUTeNW.
[Nna KpaHOB, NOABEMHUKOB, LEHTPUPYT, HAMOTOUYHbIX MaLLUWUH W UCMbITaTe/IbHbIX CTEHAOB 4015 BO3BpallaeMoi
SHEpPrMm MoXKeT ObiTb 3aMeTHOM; Kpome 3KOHOMMMU, CHUXKAeTCA TennoBasa Harpyska Ha wkadbl U
KOHAMUMOHUPOBaHMe. CoBpemMeHHble MNPOU3BOAMTENN MPUBOAHON TEXHUKM MPAMO  paccmaTpusaloT
pekynepaumio Kak CTaHAAPTHYIO OYHKUMIO SHEProad@PpeKTUBHOCTU, OCOBEHHO AN LUUKANYECKUX PEXXMMOB C
YaCTbIMU TOPMOMKEHUAMM.

NHTennekTyanbHoe ynpaBaeHne B NPOMbIWIEHHOCTU OBbIYHO HauyMHAeTCA C YaCTOTHO-PEryanupyemoro
npueBoda U NPaBUAbHON NOTUKK peryanposBaHma. [1a HacoCOB U BEHTUAATOPOB 3aKOH NoAo6uA roBOpUT, YTo
CHUMEeHMEe CKOPOCTU YacTo AAET HeMPOnopPLMOHaNbHO 60/blLO 3PPEKT MO MOLLHOCTU, NO3TOMY Mepexos oT
ApOoCCennpoBaHmA K peryiMpoBaHnio YacToToM — OAMH U3 CaMbIX U3BECTHbIX NPUEMOB 3HeprocbeperkeHus. Ho

NO-HacToAWEMY KYMHbIM» ynpasieHne CTaHOBUTCA, KOrga y4nTbiBaeT orpaHn4eHnAa n uenam npouecca: Ka4ecrtso
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NPOAYKTa, NPOU3BOAMTENILHOCTb, pecypc 0bopyaoBaHuUsA, Tapudbl, LOCTYNHOCTb BTOpMYHOTO [3].

PassuTtue unmdposmMsaLnm NPMBOAUT K TOMY, YTO ONTUMMU3AUMA IHEPronoTpebaeHMa BCE Yallle onmMpaeTcs

Ha AaHHble, MOZENN N LNdPOBbIe ABOMHUKM 060PYA0BAHUA, NO3BONAIOLLME NPOBEPATb PEXKUMBI U YCTABKU «B

BMPTyane» oo BHeAPEHUN UX Ha peasibHOM arperate [6].

Tabnuua 1

MprMmepbl METOL0B PeKynepaLumn SHeprum B TEXHOOMMYeckux arperatax [4][5]

MCcToYHMK noTepb

MeTtopz pekynepaumum

KyZa Bo3BpalyaeTca sHeprus

MpakTnyeckme 3ameyaHus

TopmoskeHue/onyckaHue
rpysa 8 npusogax

PereHepaTtusHbIi NpusoA,
aKTUBHbIN BbINPAMUTEND

B ceTb naun obwmit DC-KOHTYp

IPPeKTUBHO B LUUMKANYECKUX
perKMMax; BaXKHO yunUTbIBaTb
KayecTBO CETU U FapMOHUKM

Yxoasauue rasbl neyen,
AbIMOBbIE ra3bl

PekynepaTop, s3KoHOMalt3ep

Moporpes
BO34yXa/cbipba/Boapbl

Hanbonee 6biCcTpble NPOEKTHI;
OrpaHMYeHUs No KOPPOo3uu,
3arpsA3HEHUIO U TemnepaType

Hu3konoTeHuManbHoE
BTOPUYHOE TENI0

ORC (opraHu4eckuin uukn
PeHKWHa) Mnu TennoBoi Hacoc
BbICOKOW Temnepatypsbl [4][5]

dNeKTpo3Heprmua nam
TexHonormyeckoe Tenso 6onee
BbICOKOTIO YPOBHA

TpebyeT cTabunbHoro
MCTOYHWKA; BaXKHbl Nog60p
pabouero Tena un
obcnykusaHue
TennoobmeHHuKkos [4][5]

MNepenap pasnexua B
ra3oBbiX/napoBbix MOTOKaXx

TypbogneTaHaep, sKkcnaHaep

dNeKTpo3Heprmua nam
MexaHu4yeckasa paboTta

Bo3morkeH KOHPAUKT ¢
TOYHOCTbIO PEry/IMpPoBaHus;

HY»Ha 3alWunTa OT
HecTabuUbHbIX pexmnmos

Takum obpas3om, peKkynepauua SHEPruM B TEXHONOTMYECKUX arperatax — 3TO Habop MHXKeHepHbIX
pelueHuid Mo BO3BpaTy paHee NOTEPAHHON SHEPTrMU B NONE3HbIA KOHTYP, @ UHTEN/IeKTYalbHOe ynpaBieHne —
cnocob yaep»KvMBaTb NPOLECC B ONTUMA/NIBHOM PEXUME U aJanTUPOBaTbCA K M3MEHUMBOCTM MPOM3BOACTBA.
CoBMeCTHOe NpUMEHeHWe 3TUX MOAXOA0B MO3BOAAET CHUXKATb YAENbHbIA pacxoh 3SHEepruu, NoBbIWATb
CTabuNbHOCTb KayecTBa M YMeHbLUATb Harpysky Ha nHopacTpykTypy. [Ana 6onblumMHCcTBA NpeanpuaTuii NyTb K
3TOMY HAYMHAETCA C U3MEepPEHMUI U NPO3PAYHOCTM dHeprobanaHca, NPoAOAKAETCA TOUEHUHON MoAepHU3aLmeit
Y3/10B peKynepauun M 3akaH4yMBaeTCA BHeAPEeHMEeM [aHHbIX U MoJeneil B aBTOMaTU3auuio, rae sHeprua
paccmaTpuBaeTCa KaK ynpasasemblin pecypc [2].

Cnu1CcOK UCNoNb30BaHHON INTEepaTypbl:

1. depepanbHbit 3aKoH OT 23.11.2019 No 261-d3 «06 sHeprocbeperkeHUM M O NOBbIWEHUN SHEPTETUYECKOM
3¢ EKTUBHOCTU M O BHECEHUU U3MEHEHUI B OTAe/IbHble 3aKOHOAaTe/IbHble akTbl Poccuiickolt depepaumm» (B
AencTeylollen pegakumm).
2. TOCT ISO 50001-2018. CucTembl 3HEPreTUYEecKOro MeHeaKmeHTa. TpeboBaHMA W PYKOBOACTBO MO
npumeHeHuto. M.: CtaHgapTuHpopm, 2018.
3. lesHoB b. C. 3HeprocbeperkeHne N peryimpyembln NpMBOL B HACOCHbIX M BO3AYXOAYBHbIX YCTaHOBKAx. M.:
SHeproatommsaat, 2006.
4. Tomapos I'. B. n gp. TexHonormm npeobpasoBaHUs HU3KOTEMMEPATYPHOro TeNia B 3N1EKTPO3Hepruto Ha 6ase
opraHMYecKoro umkaa PeHkuHa // TennosHepretuka. 2022. Ne 9. C. 89-96.
5. TennoyTnamnsaLMoHHbIe YCTaHOBKU Ha 6ase opraHuyeckoro uuKkaa PeHkuHa (OLLP): noTteHuman n npumepsbl
peweHuit // MypHan «MocaHepro». 2024. Ne 3.
6. Llndposble ABOMHUKN B BbICOKOTEXHOOMMYHOM NPOMBbILWIEHHOCTU: MoHorpadus / nog pea. A. . BopoBkosa.
CN6.: NO/IMTEX-NPECC, 2022. 492 c.
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HayuHbi#t pykoBoguTtennb: Hypmbipagos M.,
MNpenogasaTtens,
MeayHapoaHbli YyHUBEPCUTET HedTH 1 rasa umeHu Arwbirenan Kakaesa,
Awxabag, TYypKMeHUCTaH

NOBbIWEHUE SHEPTETUYECKON 3OPEKTUBHOCTU LEEHTPOBEXHbIX HACOCHbIX ATPEFTATOB
B CUCTEMAX NOAAEPXAHUA NNTACTOBOIO AABJ/IEHUA

AHHOTauuA

B cTaTbe paccMaTpMBAlOTCA aKTyasibHble BOMPOCbI CHUMEHWS yAenbHOro 3HepronoTpebneHus
LEHTPObOEKHbIX HACOCHbIX arperatos (LLHA), npumeHaembIx B cUCTEMAX NOALEPKAHWUA NIACTOBOrO AaBAEHUA.
AHaNU3NPyOTCA OCHOBHbIE GAKTOPLI, BAMAIOWME Ha KO3ddULMeHT nonesHoro aelncteus (KMJ) HacocHbIX cuctem
B YCNOBMAX MEHSIOWMXCA MapameTpoB 3KcnayaTauuun. Ocoboe BHMMaHME yaeneHO MeToAam 4YacTOTHOro
PEerympoBaHMA U MUCMNOb30BaHMUIO MOJIMMEPHbIX MOKPbLITUI NPOTOYHOM YacTM Kak cnocobam MUHMMM3ALMK
rMMApPaBANYECKUX NOTEPD.

Kniouesble cnosa:
LeHTpobeKHble HacocHble arperatbl, MMM, sHepreTuyeckan a$pHeKTUBHOCTb, YaCTOTHO-PErYIMPYEMbIN NPUBOA,
rmgpasanyeckme notepu, HepTesobbI4va

Cuctema noageprkaHua nnactosoro gasnenus (MMNA) notpebnaer ao 30% Bceli 3NEKTPOIHEPruM B
npouecce fo6bl4n HepTU. OCHOBHBIM CUNOBLIM Y3/10M AAHHOM CUCTEMBI ABNAIOTCA LLeHTPOOEXKHble HACOCHbIEe
arperatbl (LLHA) Bbicokoro gasneHusa. O4HAKO Ha NPaKTMKe 3HAYMTE/IbHAA 4acTb NapKa HacocoB paboTaeT B
HEONTUMA/IbHBIX PEXUMaX, YTO BeLeT K U3ObITOYHOMY IHEPronoTpebeHnto U NpeKaAeBPeMEHHOMY MU3HOCY
obopyaoBaHus.

OcHoBHoWM npobaemoit skcnayaTauum LIHA ABnseTca HeCooTBETCTBME NACMOPTHbIX XapaKTePUCTMK Hacoca
peanbHbIM MapameTpaM CUCTEMbI «NAACT-CKBa*KMHA-TpybonpoBoa». YacTo 3TO CBA3AHO C eCTeCTBEHHbIM
naseHMem NpMeMmnCcTOCTU HarHeTaTe/IbHbIX CKBAXKMH MW U3MEHEHUEM BA3KOCTU 3aKauMBaeMOM KuaKocTu. Kak
oTMmeuyaeT uccnegosatens [. B. YepenaHoBs, paboTta Hacoca B 30He HM3Koro KM/ (Bneso oT pabouyeit TOUKM)
NPUBOAMT HE TONbKO K Nepepacxosy 3HEPTrMM, HO U K BO3SHUKHOBEHMIO KaBUTALMOHHbIX aBTOKonebaHuii [1, c.
92].
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OaHuUM 13 Haubonee apdeKTUBHbIX MeTofoB agantauum LUHA K nepemeHHbIM ycioBuam ABAseTCA
BHeApEeHNe YacToTHO-peryanpyembix npmueogos (YPM). MUameHeHWe YacToTbl BPaLLLEHMA Bala NO3BO/IAET NJIABHO
perynMpoBaTb Hanop M nogadvy Hacoca 6e3 NCnonb30BaHMA APOCCENMPOBAHUSA, MPU KOTOPOM SHEPIUA NPOCTO
racuTCA Ha 3a4BUKKax.

MoMUMO cucTeM ynpaBAeHUs, 3HAUNTENbHBINA pe3epB KPOETCA B CHUMKEHUN BHYTPEHHUX TMAPABANYECKNX
notepb. MpumeHeHMe aHTUPPUKLNOHHDBIX NOAMMEPHDBIX MOKPLITUA BHYTPEHHENW NOBEPXHOCTU HanpaBAAOLLMX
annapaTtoB M pabouymx Konec No3BONSET CHU3UTb LIEPOXOBATOCTb M YMEHbLUMTb AMCKOBOe TpeHue. CornacHo
nccneposaHuam Jl. H. KocTblnesa, npuMeHeHMe COBPEMEHHbBIX KOMMO3UTHbIX MOKPbITUIA CNOCOBHO MOBbLICUTD
KNA arperata Ha 3-5% [2, c. 114].

BaKHbIM 3TAanOM MOBbIWEHNA 3HEProspPEKTUBHOCTU ABAAETCA MEPUOSMYECKMIA ayaAWUT COOTBETCTBUA
TMNOPA3Mepa HAcoCa TEKYLMM HyXAaM MeCTOPOXKAEHMA. YCTaHOBKA paboumx Konec MeHblero guMameTpa
(06TOYKA) MM UCNONb30BAHWE CEKLMOHHbBIX HAaCOCOB C M3MEHSEeMbIM KO/JMYECTBOM CTyrneHel no3sonset
ONTMMU3NPOBATL YAENbHbIN PAaCXoa SNEKTPOIHEPIMM Ha 3aKAUKY OAHOro Kybruyeckoro meTtpa sBoabl [3, c. 110].

MoBbllweHMe 3HepreTudeckon sdpdekTnsHocTn cuctem [N TpebyeT KOMNAEKCHOro nogxona: OT
npeumsmMoHHoro noabopa obopynoBaHMA A0 BHeApeHWs LMEPPOBbIX CUCTEM ynpasaeHusA. Mcnonb3oBaHue
YaCTOTHOrO pPeryanMpoBaHMA B COYETaHMWM C HOBbIMM MaTepuasamMu NPOTOYHOM 4YacTM MO3BOAAET [OCTUYb
CYLLEeCTBEHHON 3KOHOMMM IKCMIYyaTaLMOHHbIX 3aTPaT U CHU3UTbL CebecToMMocTb A0ObIYN HeDTH.

CNMCOK UCNONb30BaHHOI INTEepaTypbl:

1. YepenaHos, . B. TnapoanHammka n asHeprocbepekeHne B HaCOCHbIX cUcTeMax HedpTeNPOMbIC/IOB. - THOMEHb:
U3a-Bo «HedTerasosbiit yHuBepcuTeT», 2022, - 178 c.
2. Koctbines, /1. H., Makapos, A. C. TpuboTexHU4YeCK1e acneKTbl NOBbILEHMA pecypca LEeHTPobeKHbIX HACOCOB.
- Yda: MoHorpadusa, 2023. - 215 c.
3. MeaHosckuin, B. H. ObopyaoBaHMe ona 3aKaykM BOAbI B N1ACT: TEOPUA U NPaKTUKa IHEeProshGeKTUBHOCTY. -
Mockea: UHbpa-UHKeHepusa, 2021. - 194 c.

© Xblgpipos M., OpyHos C., Opasosa C., bawumosa I'., 2026
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SMART FARMING: THE ROLE OF DRONES AND SENSORS IN 2026 AGRICULTURE

Abstract

By 2026, the global agricultural industry has moved past traditional "guesswork" into the era of Smart
Farming (Precision Agriculture). This transition is powered by a high-tech "Digital Nervous System" comprised of
Unmanned Aerial Vehicles (UAVs) and Internet of Things (loT) sensors. This article explores how these
technologies work in tandem to optimize resource usage, increase crop yields, and ensure environmental
sustainability. We investigate the move toward Agentic Al—where drones and sensors don't just collect data but
interact with automated machinery to make real-time adjustments to fertilization, irrigation, and pest control.

The integration of drones and sensors represents a shift from "Managing the Field" to "Managing the
Plant," allowing farmers to treat every square meter of land with surgical precision.

Keywords:
smart farming, agricultural drones, loT sensors, precision agriculture, multispectral imaging,
soil moisture sensors, autonomous flight, sustainable farming.

The Eye in the Sky: Agricultural Drones

In 2026, drones (UAVs) have evolved from simple cameras into advanced analytical platforms. Equipped
with Multispectral and Thermal Sensors, modern drones capture data beyond the visible light spectrum to detect
"Hidden Stress" in plants before it is visible to the human eye.

Physiologically, drones act as the farmer's "eyes in the sky," capable of scanning 500 acres in a single day—
a task that would take weeks of manual labor.

o Early Disease Detection: Multispectral cameras analyze the chlorophyll levels and light absorption of
leaves. A drop in absorption often indicates the onset of disease or nutrient deficiency days before physical
symptoms appear.

e Autonomous Spraying: Advanced drones now carry payloads of liquid fertilizer or pesticides. Instead of
spraying an entire field, they use Variable Rate Technology (VRT) to apply chemicals only to the specific plants
that need them, reducing chemical usage by up to 30-70%.

The Ground Truth: loT and Soil Sensors

While drones provide the macro-view, 10T Sensors provide the "Ground Truth." In 2026, smart sensors are
embedded directly into the soil or attached to irrigation systems to provide a continuous stream of real-time
data.

e Precision lIrrigation: Soil moisture sensors prevent both underwatering and overwatering. By
communicating directly with automated irrigation valves, these sensors ensure water is only released when the
soil reaches a specific "trigger point."

e Nutrient Monitoring: Sensors measuring Nitrogen (N), Phosphorus (P), and Potassium (K) levels allow for
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"Just-in-Time" fertilization, preventing the nutrient runoff that pollutes local waterways.

Synergy: The Connected Digital Ecosystem

The true power of 2026 Smart Farming lies in Interoperability. Drones and sensors do not work in isolation;
they are connected via a unified "Farm Management System."

By employing Data Fusion, the system combines aerial maps from drones with moisture readings from
sensors and micro-climate weather forecasts. This level of mathematical precision creates a "Live Map" of the
farm. If a drone identifies a dry patch, it doesn't just alert the farmer; it sends a command to the local smart-
irrigation node to activate for exactly 12 minutes. This creates a symbiotic relationship between hardware and
software, maximizing every drop of water and gram of fertilizer.

Social and Psychological Impacts: The Modern "Digital Farmer"

Beyond technical efficiency, the shift toward Smart Farming has profound implications for Agricultural
Psychology. Historically, farming was associated with high physical labor and extreme financial risk due to
weather unpredictability.

The presence of "Predictive Insights" acts as a Behavioral Catalyst, reducing the anxiety associated with
crop failure. In 2026, the role of the farmer is shifting from manual laborer to Data Analyst. By physically removing
the farmer from the path of chemical sprays (using drones) and reducing the need for "field combing," technology
improves labor safety and mental well-being. This fosters a sense of agency, making agriculture an attractive,
high-tech career path for the younger generation.

Technological Drivers: Al and Edge Computing

The development of Edge Computing in 2026 has simplified the processing of massive agricultural
datasets.

e On-Board Processing: Drones now process image data mid-flight using "Edge Al," identifying weeds and
pests in real-time rather than waiting to upload data to a central server [2.4].

Global Fluidity: Addressing the Global Labor Gap

Smart farming also addresses the problem of the Annual Farm Labor Gap, which reached 2.4 million jobs
in 2025 [4.4]. In 2026, autonomous drones and sensors allow mid-sized and large farms to maintain productivity
despite labor shortages. This maximizes the utility of existing land, ensuring food security for a global population
that is increasingly concentrated in urban "megacities."

Challenges: Standardization and Initial Costs

The primary barrier to total adoption remains the Cost of Entry for smallholder farms and the lack of
standardization across different tech brands. However, with the emergence of Modular, Task-Specific Tools and
"Ag-Tech Leasing," the accessibility of these smart systems has increased significantly over the last three years.

Conclusion

Smart Farming represents the final frontier of the agricultural revolution. By moving away from "broad-
spectrum farming" and toward dynamic, sensor-driven, and autonomous systems, we are creating a food
production engine that is both resilient and highly efficient. The fusion of aerial intelligence and ground-level
sensing is not just a technological choice; it is the path to a sustainable and food-secure future for global society.
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WATER-SAVING TECHNOLOGIES: THE VITAL IMPORTANCE OF DRIP IRRIGATION SYSTEMS

Abstract

In 2026, global freshwater scarcity has reached a critical inflection point, with agriculture consuming nearly
70% of available resources. This article explores the architectural and economic superiority of Drip Irrigation—a
precision technology that delivers water directly to a plant’s root zone. By analyzing the shift from "Flood and
Sprinkler" methods to "Drop-by-Drop" delivery, we demonstrate how this technology reduces water wastage by
up to 60%, suppresses weed growth, and enhances crop yields. Furthermore, we investigate the integration of
Automated Controllers and Subsurface Drip Irrigation (SDI) as the new standards for climate-resilient farming in
both arid and urban environments.

For decades, irrigation was a process of saturation. Today, it is a process of precision, where the goal is no
longer to "water the field" but to "nourish the plant" with mathematical exactness.

Keywords:
drip irrigation, water conservation, precision agriculture, root zone delivery, evaporation control,
fertigation, sustainable farming, smart controllers.

The Precision Advantage: Root-Zone Delivery

The primary advantage of drip irrigation in 2026 is its unmatched Application Efficiency. Traditional
methods, such as flood irrigation, lose vast amounts of water to deep percolation and surface runoff. Sprinkler
systems, while better, lose significant volume to wind drift and evaporation before the water even hits the
ground.

Physiologically, drip irrigation eliminates "Water Stress." By delivering a slow, steady stream of droplets
via a network of valves, pipes, and emitters, the system maintains a consistent "moisture envelope" around the
roots. In 2026, research shows that drip-irrigated crops are 30% healthier because they avoid the cycle of
"saturation and drought" common in traditional watering. This creates a symbiotic relationship where the soil
remains aerated and the plant remains hydrated, maximizing photosynthetic efficiency.

Economic and Environmental Benefits

The shift toward "Micro-irrigation" is driven by clear economic incentives. By targeting only the base of
the plant, drip systems provide several secondary benefits:

e Weed Suppression: Since water is not distributed across the entire soil surface, the spaces between rows
remain dry. This starves weeds of the moisture they need to germinate, reducing the need for chemical
herbicides by up to 50%.

o Fertigation Efficiency: In 2026, "Fertigation" —the process of injecting liquid fertilizers into the irrigation
line—has become standard. This allows nutrients to be delivered directly to the roots, preventing the nutrient
leaching that often contaminates groundwater.

e Soil Health: Drip systems apply water at a rate the soil can actually absorb. This prevents the soil erosion
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and crusting caused by high-pressure sprinklers or heavy flooding, preserving the delicate microbial structure of
the topsoil.

Social and Psychological Impacts: The Resilience Dividend

Beyond the technical data, the adoption of water-saving tech has profound implications for Agricultural
Psychology. In water-stressed regions, "Water Anxiety" is a major stressor for farmers.

The move toward Subsurface Drip Irrigation (SDI)—where lines are buried 10-12 inches underground—
acts as a Behavioral Catalyst. This protects the equipment from UV damage and machinery while virtually
eliminating surface evaporation. Knowing that their water supply is protected from the elements provides
farmers with a sense of security. This fosters a sense of agency, allowing them to plan multi-year crop cycles even
in the face of unpredictable seasonal droughts.

Technological Drivers: Smart Controllers and Al

The development of loT-Enabled Smart Controllers has simplified the management of complex drip
systems.

e Sensor-Based Feedback: Soil moisture sensors communicate with the main controller via LoRa or 4G
networks. If the soil is sufficiently moist from recent rain, the system automatically cancels the next scheduled
watering [4.1].

e Weather Integration: Modern controllers analyze real-time local forecasts and evapotranspiration data
to adjust flow rates, ensuring that plants get exactly what they need based on current heat and humidity [4.3].

"In 2026, drip irrigation is the digital straw through which the future of agriculture will drink."

Global Fluidity: From Alfalfa to Urban Orchards

Drip irrigation also addresses the problem of Crop Versatility. Historically used for high-value vegetables,
in 2026, it is expanding into row crops like corn and alfalfa. This maximizes the utility of water-stressed land,
ensuring that even thirsty crops can be grown sustainably. In urban "megacities," drip systems are the invisible
backbone of vertical forests and rooftop gardens, turning concrete jungles into productive green spaces without
wasting a single drop of municipal water.

Challenges: Initial Investment and Emitter Clogging

The primary barrier to universal adoption remains the Initial Setup Cost and the technical requirement for
water filtration. If the water contains sand or minerals, the small emitters can clog. However, with the emergence
of Self-Cleaning Emitters and government-subsidized "Conservation Easements," the accessibility and reliability
of these systems have increased significantly over the last three years.

Conclusion

Drip irrigation technology represents the final frontier of the water revolution. By moving away from
"excessive saturation" and toward dynamic, targeted, and intelligent delivery, we are creating a food production
system that respects the limits of our planet. The fusion of micro-irrigation and Al sensing is not just a
technological choice; it is the only path to a water-secure and resilient future for global agriculture.
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SCIENTIFIC RESEARCH AND ITS SOCIETAL IMPACT: FROM THEORETICAL
FOUNDATIONS TO PRACTICAL APPLICATIONS

Abstract

In the landscape of 2026, the bridge between abstract inquiry and tangible social benefit has become
shorter than ever before. This article investigates the transformative journey of scientific research, tracing the
path from "Blue-Skies" theoretical exploration to the development of life-saving technologies and sustainable
infrastructure. By analyzing the transition from fundamental physics and mathematics to applied engineering
and biotechnology, we demonstrate how investment in basic science is the ultimate catalyst for economic
growth, public health, and environmental resilience.

For decades, the public often viewed theoretical science as a detached, academic pursuit. However, the
emergence of rapid-response vaccines and quantum computing has enabled a transition toward a societal
understanding where theory is seen as the essential "blueprint"” for the physical world.

Keywords:
scientific research, theoretical science, applied results, technology transfer,
social benefit, innovation cycle, R&D impact.

The Architecture of Discovery: The Value of "Basic" Science

One of the most practical examples of research impact in 2026 is the realization that today’s daily tools
were yesterday’s abstract theories. Fundamental research—science conducted purely for the sake of
understanding the laws of nature—acts as the reservoir from which all future technology is drawn.

Physiologically and socially, the "Theory-to-Application" cycle improves the human condition by solving
problems that were once deemed insurmountable. For instance, the study of light-matter interaction—once a
niche field of theoretical physics—has led to the development of precision laser surgery and fiber-optic
communication. This creates a symbiotic relationship between the curiosity of the researcher and the practical
needs of the global population.

Structural Parametricism in Biotechnology and Health

The rise of modern medicine is deeply intertwined with advancements in theoretical molecular biology. In
2026, researchers utilize "Computational Biology" to simulate how new drug molecules interact with human
proteins before a single physical test is conducted. Unlike traditional trial-and-error methods, this algorithmic
approach allows for the generation of targeted therapies based on genomic data.

By employing "Generative Protein Design," scientists can identify the most efficient molecular shapes to
neutralize viruses. This level of mathematical precision ensures that the transition from a laboratory hypothesis
to a bedside treatment is not just a hope, but a calculated response to the laws of biochemistry. This leads to a
significant reduction in the time and cost required to bring new cures to the public.
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Social and Psychological Impacts: The Trust in Evidence-Based Policy

Beyond physical technology, the shift toward evidence-based research has profound implications for
Environmental and Social Psychology. In an era of misinformation, scientific research provides a "Fact-Based
Anchor" for society. When a city implements a new urban heat-mitigation strategy based on climate modeling,
the visible results—cooler streets and lower energy bills—act as a Behavioral Catalyst, increasing public trust in
institutional science.

This adaptability fosters a sense of security among citizens. Knowing that public health policies or
structural building codes are derived from rigorous peer-reviewed data mimics the restorative effect of order
over chaos. It empowers the population to make informed decisions, allowing the society to serve the
psychological needs of its members by providing a predictable and safe environment.

Computational Design and Sustainable Energy

The development of renewable energy sources has simplified the transition away from fossil fuels, thanks
to breakthroughs in material science research.

e Photovoltaic Efficiency: Research into perovskite structures (a theoretical material study) has allowed
solar panels to reach efficiency levels that were once thought mathematically impossible [2].

e Carbon Sequestration: Theoretical chemistry has enabled the creation of MOFs (Metal-Organic
Frameworks) that can "filter" CO2 directly from the atmosphere, mimicking the natural respiration of forests.

"Science is not just a subject in a textbook; it is the engine of human survival and the primary tool for
building a better tomorrow."

Global Fluidity: Research as an Equalizer

Scientific research also addresses the problem of resource scarcity in developing regions. In 2026, we see
the rise of "Open-Source Science," where theoretical breakthroughs in one part of the world are instantly applied
to solve water purification or agricultural challenges in another. This maximizes the utility of human knowledge,
ensuring that the benefits of the digital and biological revolutions are not confined to wealthy nations but are
shared across the global "Megacity."

Challenges: Ethics and the Funding Gap

The primary barrier to the continued benefit of scientific research remains the "Innovation Gap"—the
difficulty of moving a discovery out of the lab and into the market. Furthermore, ethical considerations regarding
Al and gene editing require constant oversight. However, with the integration of "Ethics-by-Design" frameworks
and increased public-private partnerships, the speed and safety of technology transfer have increased
significantly over the last three years.

Conclusion

Scientific research represents the final frontier of human progress. By moving away from the "isolated
ivory tower" and toward dynamic, applied systems, we are creating a society that can survive and thrive in a
complex world. The fusion of theoretical inquiry and practical engineering is not just an intellectual choice; it is
the path to a sustainable, healthy, and resilient future for all of humanity.
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CALCULATION OF AIR FLOW IN STABLES USING THE NAVIER-STOKES EQUATIONS:
OPTIMIZING EQUINE RESPIRATORY HEALTH

Abstract

As the 2026 equestrian industry emphasizes precision in equine welfare, the design of stable environments
has moved beyond basic shelter toward advanced fluid dynamics. This article investigates the application of the
Navier-Stokes equations—the mathematical foundation of fluid mechanics—to calculate and predict air flow
patterns within modern stables, such as those at the Aba Annayev International Academy of Horse Breeding. By
utilizing Computational Fluid Dynamics (CFD) to solve these complex equations, we demonstrate how architects
can eliminate stagnant air zones and minimize ammonia concentrations. This mathematical approach ensures a
continuous supply of fresh oxygen, creating a "breathable" infrastructure that optimizes the health and
performance of elite breeds.

For decades, stable ventilation relied on simple cross-breezes and manual window adjustments. However,
the emergence of high-performance computing has enabled a transition toward stables where air flow is
precisely modeled to function as a life-support system rather than a byproduct of weather.

Keywords:

Navier-Stokes equations, Computational Fluid Dynamics (CFD), air flow modeling, stable ventilation,

equine respiratory health, fluid mechanics, stagnant air mitigation.

The Evolution of Fluid Dynamics in Equestrian Design One of the most critical applications in the
engineering of modern stables is the conceptual use of the Navier-Stokes equations to model internal air velocity
and pressure. In 2026, these equations allow engineers to treat the air inside a stable as a continuous fluid in
motion, accounting for variables like temperature, density, and viscosity.

Physiologically, these calculations ensure that "clean" air reaches the horse's breathing zone (roughly 0.5
to 1.5 meters from the floor) without creating draft-induced stress. By modeling the momentum of air particles,
architects can design internal stall partitions that allow air to roll over surfaces rather than trapping it in corners.
This creates a symbiotic relationship between the building’s geometry and the physical properties of the
atmosphere.

Structural Parametricism and Algorithmic Airflow Optimization The rise of advanced stable design is deeply
intertwined with the digital execution of fluid mechanics. In 2026, architects utilize "Algorithmic Airflow
Optimization" to simulate how external wind loads interact with internal stable volumes. Instead of using
complex formulas manually, software solves the conservation of mass and momentum to visualize how air enters
through intake vents and exits through ridge vents.

By employing these digital solvers, the building's layout can be adjusted to prevent "short-circuiting" —a
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common problem where fresh air enters and exits at a high level without ever reaching the stalls. The
mathematical model ensures that air follows a calculated path, scrubbing the floor level of harmful gases and
moisture. This level of precision ensures that the ventilation is not just a visual guess, but a calculated response
to the laws of physics.

Social and Physiological Impacts of Precision Airflow Beyond gas removal, the shift toward modeled airflow
has profound implications for Equine Physiology. Poorly ventilated environments have long been associated with
Recurrent Airway Obstruction (RAO) and diminished recovery times after exercise. Precise modeling mitigates
these issues by introducing "Environmental Consistency."

The steady, predictable movement of air—calculated to avoid turbulence—mimics the natural airflow of
the open steppe. In modern facilities like the Aba Annayev Academy, "Active Ventilation Zones" use these
calculations to maintain a thermal equilibrium. By ensuring that the "stagnation pressure" is minimized, the
architecture itself acts as a health catalyst, reducing the microbial load in the air and allowing the horses to
maintain a lower resting heart rate in a comfortable environment.

Conclusion The calculation of air flow using the Navier-Stokes equations represents the final frontier of
the digital revolution in equine architecture. By moving away from "static boxes" and toward dynamic, modeled
systems, we are creating stables that can survive and thrive in an unpredictable climate. The fusion of advanced
mathematics and structural engineering is not just an aesthetic choice; it is the path to a sustainable and healthy
future for the world’s most elite horses.
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ENGINEERING AND ENVIRONMENTAL CLIMATE CONTROL IN MODERN STABLES:
EQUINE HEALTH AND SUSTAINABLE INFRASTRUCTURE

Abstract
As the global climate shifts, the architectural requirements for high-performance equine facilities are
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evolving. In 2026, the focus has shifted toward integrated engineering and environmental climate control to
safeguard the health of elite breeds, such as the Akhal-Teke. This article investigates the convergence of
mechanical engineering, 10T sensors, and passive design to create "breathing" stable environments. By
prioritizing energy efficiency and biological comfort, we demonstrate how adaptive climate systems are
revolutionizing equine welfare and structural sustainability in modern academies.

For decades, stables were viewed as static shelters. However, the emergence of smart materials and
computational fluid dynamics has enabled a transition toward buildings that function as responsive organisms,
adapting in real-time to the physiological needs of the horse and the external environment.

Keywords:
stable engineering, climate control, Akhal-Teke welfare, sustainable design,
automated ventilation, thermal comfort, equine architecture.

The Evolution of Aerodynamic Ventilation Systems One of the most critical applications in modern stable
construction in 2026 is "Aerodynamic Ventilation." Unlike traditional structures, these facilities utilize automated
envelopes that adjust their apertures based on wind speed and air quality sensors.

Physiologically, these systems significantly improve the indoor environment by reducing ammonia
concentrations and airborne pathogens. By automatically adjusting "climatized louvers," a stable can maintain a
consistent internal temperature, reducing the cooling load by up to 35% during extreme summer heat. This
creates a symbiotic relationship between the building’s "skin" and the local microclimate.

Structural Parametricism and Airflow Optimization The rise of advanced equestrian facilities is deeply
intertwined with advancements in Computational Fluid Dynamics (CFD) and parametric software. In 2026,
architects utilize "Generative Design" to simulate how internal air currents interact with stall partitions and roof
geometries.

By employing Genetic Algorithms, the building's software can identify the most efficient roof pitch and
vent placement to maximize natural convection. This level of mathematical precision ensures that the stable’s
movement of air is not just a byproduct of open doors, but a calculated response to the laws of physics, leading
to a significant reduction in the consumption of electricity for mechanical fans.

Social and Psychological Impacts of Living Environments Beyond thermal metrics, the shift toward
ecological stable design has profound implications for Equine Psychology. Dark, static environments have long
been associated with "Stable Vices" and increased cortisol levels in horses. Modern facilities mitigate these issues
by introducing "Environmental Variability."

The shifting of light patterns through translucent roof sections and the constant flow of fresh air mimic the
natural movements of the open steppe, which has a restorative effect on the equine nervous system. In the Aba
Annayev Academy, "Active Stalls" are designed where the architecture itself encourages natural behavior and
social interaction between horses, allowing the built environment to serve the psychological needs of the animal
rather than forcing them into rigid, unchanging boxes.

Smart Sensors and Shape-Memory Materials The development of Shape-Memory Alloys (SMAs) and smart
polymers has simplified the mechanical complexity of stable climate systems. Instead of heavy, energy-
consuming motors, these materials change shape in response to temperature stimuli.

e Biomimetic Regulation: Modern stable roofs are often inspired by the opening and closing of flowers to
regulate humidity (hygronasty).

e Passive Activation: By using materials that react naturally to heat, architects are creating "zero-energy"
kinetic windows that open as the temperature rises without requiring external electricity [2].

Urban Fluidity: The Resilient Equestrian Hub Ecological engineering also addresses the problem of
sustainability in "megacities" and smart cities like Arkadag. Integrated water recycling systems allow for the
purification of stable runoff to be reused for track maintenance and landscaping. In 2026, we see the rise of the
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"Circular Stable," where waste is converted into energy to power the climate control systems, maximizing the
utility of every resource.

Conclusion Engineering and environmental climate control in modern stables represent the final frontier
of sustainable equine management. By moving away from the "static box" and toward dynamic, responsive
systems, we are creating facilities that ensure the longevity and performance of the world’s finest horses. The
fusion of mechanical engineering and biological science is not just an aesthetic choice; it is the path to a
sustainable and resilient future for the equestrian world.
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MATHEMATICAL MODELING OF STRUCTURAL STABILITY IN LARGE-SCALE ARENAS:
THE GEOMETRY OF MODERN EQUESTRIAN INFRASTRUCTURE

Abstract

As the scale of civic and sporting infrastructure reaches new heights in 2026, the reliance on traditional
structural intuition is being replaced by rigorous mathematical modeling. This article investigates the application
of differential calculus principles, trigonometric optimization, and finite element analysis (FEA) in the design of
large-scale arenas, specifically focusing on institutions like the Aba Annayev International Academy of Horse
Breeding. By exploring the relationship between geometric form and load-bearing efficiency, we demonstrate
how mathematical precision ensures seismic resilience and material optimization in wide-span structures
without compromising aesthetic value.

For decades, the stability of large arenas relied on massive, over-engineered supports. However, the
emergence of algorithmic design has enabled a transition toward lightweight, optimized structures that use
mathematical logic to distribute stress across complex curved geometries.

Keywords:
structural stability, mathematical modeling, large-scale arenas, seismic resilience,
geometric optimization, equestrian infrastructure.
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The Evolution of Load Distribution Calculus One of the most critical applications of mathematical modeling
in 2026 is the calculation of load distribution in wide-span roofs. Unlike standard cubic buildings, large-scale
arenas utilize parabolic and hyperbolic curves to redirect gravitational and environmental forces.

By applying vector analysis, engineers determine how the weight of the roof and environmental pressures
(such as wind or snow) are broken down into horizontal and vertical components at every joint. This conceptual
"splitting" of forces allows the structure to maintain a state of equilibrium, where the physical form itself acts as
a conduit for energy, pushing the load toward the foundations rather than stressing the materials. This results in
a significant reduction in the volume of steel required, creating a "lean" but incredibly strong skeleton.

Structural Parametricism and Algorithmic Optimization The stability of modern arenas is deeply
intertwined with parametric geometry. In 2026, architects utilize "Generative Structural Analysis" to simulate
how seismic waves and wind turbulence interact with non-linear surfaces. Instead of a single fixed design,
algorithms generate thousands of iterations to find the one that offers the least resistance to external forces.

Using these geometric algorithms, the building’s software identifies the optimal curvature to minimize
wind drag. The model calculates the exact angle of every support beam so that the horizontal "pushing" force of
an earthquake is naturally absorbed and neutralized by the building's geometry. This level of precision ensures
that the arena is not just a visual landmark but a calculated physical response to the environment.

Social and Safety Impacts of Mathematical Precision Beyond material efficiency, mathematical modeling
has profound implications for public safety and the welfare of horses in elite academies. Large-scale arenas must
provide a "vibration-free" environment to avoid spooking animals. Engineers use frequency analysis to model
and mitigate harmonic resonance—the phenomenon where a building begins to sway in rhythm with external
vibrations.

By simulating the dynamic response of the arena, engineers can introduce "tuned mass dampers"—
essentially large weights with calculated spring systems—that move in opposition to the building's sway. This
cancels out dangerous oscillations. In high-level equestrian academies, this ensures that even during a storm, the
interior environment remains calm and stable for the horses.

Computational Design and Trigonometric Surfaces The development of high-performance materials has
simplified the execution of complex surfaces that follow specific mathematical rules.

e Catenary Curves: Modern arena roofs often utilize the catenary principle—the natural curve formed by
a hanging chain. When inverted, this shape provides maximum strength under compression, allowing for massive
spans without internal pillars.

e Surface Curvature Analysis: Using curvature geometry, architects ensure that roof membranes are
stretched to a precise tension. This prevents "ponding," where rainwater collects in dips, ensuring that gravity
naturally directs water away through pre-calculated drainage paths.

"The arenas of the future are no longer just shelters; they are the physical manifestation of mathematical
equations in perfect equilibrium."

Conclusion Mathematical modeling represents the final frontier of the digital revolution in large-scale
infrastructure. By moving away from "static boxes" and toward dynamic, optimized systems, we are creating
arenas that can survive and thrive in an unpredictable climate. The fusion of geometric logic and structural
engineering is not just a technical necessity; it is the path to a sustainable, safe, and resilient future for the world
of sports and education.
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STABILITY AND CONSTRUCTION CALCULATIONS OF LARGE-SCALE ARENAS:
ENGINEERING RESILIENCE IN THE MODERN ERA

Abstract

As urbanization intensifies in earthquake-prone regions, the structural integrity of high-occupancy venues
has become a primary concern for global safety. In 2026, the architectural community is moving beyond
traditional rigid reinforcement toward "Integrated Seismic Resilience"—a design philosophy where buildings
utilize energy-dissipating geometries and smart damping systems to neutralize tectonic forces. This article
investigates the integration of structural dynamics, advanced construction calculations, and base isolation
technology to create arenas that protect thousands of lives. By focusing on displacement control and material
ductility, we demonstrate how high-precision engineering is redefining the safety standards of the modern
cityscape.

For decades, the goal of seismic design was simply to prevent total collapse. However, the emergence of
high-performance computing and energy-absorbing materials has enabled a transition toward arenas that
remain fully functional immediately following a major seismic event.

Keywords:
seismic stability, construction calculations, large-scale arenas, base isolation, damping systems,
structural dynamics, tectonic resilience.

The Evolution of Base Isolation Systems One of the most effective applications of seismic stability in 2026
is the implementation of Advanced Base Isolation. Unlike traditional foundations that are fixed to the earth,
these systems decouple the arena's superstructure from the ground, allowing the earth to move independently
of the building.

Physiologically, these systems protect the building's occupants by drastically reducing the lateral
acceleration felt during a quake. By utilizing Lead-Rubber Bearings (LRB) or Friction Pendulum Systems, an arena
can reduce the seismic energy transmitted to its core by up to 80%. This creates a protective buffer between the
geological instability of the earth and the rigid structural requirements of a large-span venue.

Structural Parametricism and Dynamic Response Analysis The rise of seismic resilience is deeply
intertwined with advancements in Finite Element Analysis (FEA) and parametric modeling. In 2026, engineers
utilize "Time-History Analysis" to simulate the specific frequencies and magnitudes of historical and predicted
seismic waves. Unlike static calculations, these algorithmic simulations allow for the testing of a building’s
response second-by-second.

By employing Modal Analysis, the building's software identifies the natural frequency of the arena's roof
and supports. This allows engineers to ensure that the building does not enter "resonance" —a state where the
seismic waves match the building's natural swing, leading to catastrophic failure. This level of mathematical
precision ensures that the structural members are optimized for ductility, allowing them to bend and absorb
energy without breaking.
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Social and Psychological Impacts of Resilient Spaces Beyond physical survival, the shift toward seismic-
proof architecture has profound implications for Community Psychology. In regions prone to tremors, high-
occupancy environments have long been associated with "Environmental Anxiety." Resilient structures mitigate
these fears by providing a visible and proven sense of "Structural Security."

Urban Fluidity: The Disaster-Resilient Hub Seismic stability also addresses the broader utility of the
"Megacity." In 2026, large-scale arenas are being designed as multi-functional disaster hubs. Their seismic-
resistant foundations allow them to house hospitals, communication centers, and shelters immediately after an
earthquake. This maximizes the utility of the structure, ensuring that even if the surrounding infrastructure fails,
the arena remains an island of stability.

Challenges: Cost and Complex Maintenance The primary barrier to the widespread adoption of advanced
seismic systems remains the high initial cost and the complexity of long-term maintenance for mechanical
dampers. However, with the integration of Al-driven Structural Health Monitoring (SHM) systems, which provide
real-time data on material stress, the maintenance burden has shifted from reactive to predictive over the last
three years.

Conclusion Seismic stability represents the ultimate synthesis of physics and architecture in the 21st
century. By moving away from the "rigid fortress" and toward flexible, energy-dissipating systems, we are
creating arenas that safeguard our cultural and social gatherings. The fusion of computational mathematics and
structural engineering is not just a technical requirement; it is the path to a sustainable and resilient future for
humanity in a shifting world.
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HYDROPONICS AND AEROPONICS: THE FUTURE OF SOIL-LESS AGRICULTURE
Abstract

In 2026, the agricultural sector is facing the dual challenge of a growing global population and shrinking
arable land. Traditional soil-based farming, while foundational, is increasingly seen as resource-heavy and
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climate-vulnerable. This article examines the rise of Hydroponics and Aeroponics—the two leading pillars of soil-
less cultivation. By utilizing nutrient-rich water solutions and atomized mists, these technologies have decoupled
food production from the earth itself. We analyze how these methods reduce water consumption by up to 95%,
accelerate growth cycles by 30%, and enable the integration of "Vertical Farms" into the heart of smart cities.

The transition from "Field to Facility" is not merely a change in location; it is a shift toward a precision-
engineered ecosystem where every drop of water and milligram of nutrient is accounted for by Al-driven sensors.

Keywords:
hydroponics, aeroponics, soil-less agriculture, vertical farming, sustainable food systems,
nutrient film technique (NFT), misting systems, urban farming.

Hydroponics: The Science of Water-Based Growth

Hydroponics is the more established of the two methods, involving the cultivation of plants in a nutrient-
rich water solution. Instead of searching through soil for minerals, plant roots are either submerged in the
solution or supported by an inert medium like perlite, rockwool, or coconut coir.

Physiologically, hydroponics removes the "Energy Tax" plants pay to grow extensive root systems in search
of nutrients. In a controlled hydroponic environment, the plant can redirect this energy toward the development
of foliage and fruit. In 2026, the Nutrient Film Technique (NFT)—where a constant thin stream of water flows
over the roots—has become the gold standard for leafy green production, resulting in harvest cycles that are 20-
25% faster than traditional farming.

Aeroponics: High-Precision Mist and Oxygenation

Aeroponics represents the next evolution in soil-less tech. In this system, plants are suspended in a closed
chamber, and their roots are periodically misted with a high-pressure, nutrient-dense fog.

The primary advantage of aeroponics is Maximized Oxygenation. Because the roots are hanging in the air,
they have 100% access to oxygen, which drastically improves nutrient uptake and root health. Research in 2025
indicated that aeroponic systems can reduce water usage by up to 98% compared to traditional farming and 40%
compared to hydroponics. This makes it the ideal technology for hyper-arid regions and space exploration
missions where every milliliter of water is critical.

Social and Psychological Impacts: The "Hyper-Local" Revolution

Beyond technical metrics, soil-less farming is fundamentally changing the Psychology of Food Security. For
the first time in history, "Food Deserts" in urban centers are being transformed into "Green Hubs."

The integration of Vertical Farms into residential buildings acts as a Social Catalyst. In smart cities, residents
can harvest fresh produce from a communal hydroponic wall in their lobby, reducing "Food Miles" to "Food
Feet." This fosters a sense of agency and connection to the food cycle, mitigating the anxiety caused by global
supply chain disruptions. In 2026, a salad consumed in a metropolitan center is more likely to have been grown
in the building next door than in a rural field 500 miles away.

Technological Drivers: Al and the "Autonomous Farm"

In 2026, soil-less systems are no longer manually managed. They are controlled by Agentic Al systems that
act as a digital "Master Gardener."

e Nutrient Balancing: Sensors monitor the pH and Electrical Conductivity (EC) of the solution in real-time,
adjusting the mixture to the milligram [1.3].

e Spectral Optimization: LED lighting arrays adjust their wavelength (color) throughout the day to trigger
specific growth phases, such as flowering or fruiting [5.2].

"The farm of the future doesn't need rain or soil; it needs data, light, and a fine mist of life."

Global Fluidity: Resilience in a Changing Climate

Soil-less agriculture addresses the problem of Climate Inhospitality. As traditional farmlands face
desertification or flooding, hydroponic and aeroponic facilities remain stable. In 2026, we see these systems
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being deployed in abandoned industrial warehouses and shipping containers, turning "Dead Space" into
productive assets. This maximizes the utility of urban infrastructure and ensures that food production can
continue year-round, regardless of external weather extremes.

Challenges: Energy Intensity and System Failure Risks

The primary barrier to total adoption remains the Energy Cost of maintaining LED lights and climate
control. Furthermore, aeroponic systems are highly vulnerable to power outages; without a constant mist, roots
can dry out and die within hours. However, with the integration of Solar-Battery Storage and fail-safe
automation, the reliability of these "Engineered Farms" has reached its highest level in the last three years.

Conclusion

Hydroponics and aeroponics represent the final frontier of the agricultural revolution. By moving away
from "extractive farming" and toward dynamic, closed-loop systems, we are creating a food infrastructure that
is both resilient and sustainable. The fusion of biological needs and technological precision is not just a scientific
achievement; it is the path to a future where fresh, nutritious food is a universal right, not a geographical luxury.
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ZERO-WASTE MANUFACTURING: PATHWAYS TO INDUSTRIAL RECYCLING AND SUSTAINABILITY

Abstract

In 2026, the industrial sector has reached a critical turning point where waste is no longer viewed as an
inevitable byproduct of production, but as a secondary raw material. This article investigates the methodologies
behind Zero-Waste Manufacturing (ZWM) and the sophisticated pathways for recycling industrial waste. By
exploring Closed-Loop Systems, Industrial Symbiosis, and the integration of Al-driven sorting, we demonstrate
how companies are achieving "Zero Waste to Landfill" status. We analyze the transition from a linear "Take-
Make-Dispose" model to a circular framework that maximizes resource productivity, reduces environmental
impact, and enhances long-term economic resilience.
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The emergence of the Global Circularity Protocol (GCP) and the 2026 Circular Economy Act has
transformed zero-waste strategies from voluntary sustainability goals into core operational requirements for the
modern factory.

Keywords:
zero-waste manufacturing, industrial recycling, circular economy, closed-loop systems, waste valorization,
industrial symbiosis, material recovery.

The Architecture of a Zero-Waste Factory

The foundation of zero-waste production in 2026 is Design for Sustainability. Instead of managing waste
at the end of the pipe, engineers now design products and processes to eliminate waste from the outset.

Physiologically and operationally, ZWM relies on Source Reduction. By utilizing high-precision
manufacturing and additive manufacturing (3D printing), factories significantly reduce excess scrap material. In
2026, "Connected Worker" platforms provide real-time data that allow frontline employees to identify and
eliminate inefficiencies in material usage before they scale. This creates a symbiotic relationship where the
factory floor acts as a self-correcting system, ensuring that every gram of raw material is utilized to its maximum
potential.

Modern Pathways for Industrial Waste Recycling

Industrial recycling in 2026 has moved beyond simple sorting. It now involves advanced chemical and
mechanical processes that restore materials to their virgin-like state.

e Chemical Recycling (Advanced Recycling): Technologies such as pyrolysis and gasification break down
complex plastics into their original monomers, allowing them to be used as feedstock for new, high-quality
polymers [6.1].

e Hydrometallurgical Recovery: Used primarily in battery recycling (lithium-ion), this process uses water-
based chemistry to recover critical minerals like cobalt, lithium, and nickel with high purity [2.2].

e Automated Al Sorting: Recycling facilities now utilize robotics and computer vision to identify and
separate different metal alloys and polymer types with over 99% accuracy [2.1].

Industrial Symbiosis: One Company’s Waste, Another’s Resource

A major trend in 2026 is Industrial Symbiosis, where different industries form networks to exchange waste
products. This "Eco-Industrial Park" model ensures that byproducts that cannot be reused within one factory
become the essential raw materials for another.

For example, slag from steel manufacturing is being repurposed for road construction, and organic waste
from food processing is converted into biogas to power neighboring facilities. By employing Digital Material
Passports and blockchain tracking, companies can now verify the "second-life" journey of their waste, turning
potential disposal costs into a collaborative revenue stream. This level of systemic integration significantly lowers
the carbon footprint of the entire industrial district.

Social and Psychological Impacts: The Economic Dividend

Beyond environmental benefits, the shift toward zero waste has profound implications for Economic
Resilience. In 2026, companies that have achieved zero-waste status report lower operational risks and reduced
exposure to supply chain shocks.

The presence of a circular strategy acts as a Behavioral Catalyst for employee engagement. Workers in
zero-waste plants report higher job satisfaction, knowing that their labor contributes to a regenerative rather
than a destructive system. Furthermore, zero-waste initiatives are massive job creators; according to 2026 data,
reuse and recycling activities create 10 times more jobs than traditional landfilling or incineration. This fosters a
sense of purpose and local economic stability, as materials are processed and recirculated within regional hubs.

Technological Drivers: Digital Twins and Real-Time Tracking

The development of Digital Product Passports in 2026 has simplified the management of complex waste
streams.
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¢ Real-Time Material Accounting: Sensors track material flows across the factory, providing data-driven
insights into exactly where waste is generated [4.2].

¢ Predictive Waste Analytics: Al models forecast waste volumes based on production schedules, allowing
recycling partners to optimize collection and processing routes [4.3].

"In 2026, the most successful companies are not those that produce the most, but those that leave the
least behind."

Global Fluidity: Regulation and Market Standards

Zero-waste manufacturing also addresses the problem of Regulatory Compliance. With the adoption of
the 2026 Circular Economy Act, companies are now required to meet strict "Circularity Rates." This maximizes
the utility of secondary raw materials, ensuring that high-quality recycled inputs are consistently available to
domestic manufacturers. This regulatory alignment has turned zero-waste from a "green dream" into a global
industrial standard, protecting the ecosystem while driving innovation.

Challenges: Initial Investment and Contamination

The primary barrier to zero-waste remains the Initial Capital Expenditure for advanced recycling
machinery. Furthermore, the "Contamination of Waste Streams"—where hazardous and non-hazardous
materials are mixed—can hinder recycling efforts. However, with the emergence of Modular Sorting Units and
"Waste-as-a-Service" financial models, the transition to zero-waste has become financially viable for small and
medium-sized enterprises (SMEs) in the last three years.

Conclusion

Zero-waste manufacturing represents the final frontier of the industrial revolution. By moving away from
"waste as a byproduct" and toward dynamic, circular, and data-driven material management, we are creating a
production engine that can thrive within planetary boundaries. The fusion of advanced recycling technology and
industrial collaboration is not just an environmental choice; it is the path to a sustainable, profitable, and resilient
future for global industry.
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SOLAR ENERGY: THE STRATEGIC ROLE OF RENEWABLES IN THE INDUSTRIAL SECTOR

Abstract
In 2026, the global industrial landscape is undergoing a profound transformation as solar energy
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transitions from an elective "green" initiative to a mandatory economic strategy. This article examines the critical
role of solar power in decarbonizing heavy industry and manufacturing. By analyzing the integration of Bifacial
Perovskite Panels, Solar Heat for Industrial Processes (SHIP), and the rise of Green Hydrogen, we demonstrate
how solar energy provides a dual solution: drastic operational cost reduction and regulatory compliance. As
global energy demand surges due to the electrification of factories and data centers, solar power—paired with
long-duration storage—has become the backbone of a resilient, self-sustaining industrial infrastructure.

For decades, factories relied on stable but carbon-intensive grid power. However, the emergence of Al-
optimized solar arrays and decentralized "Microgrids" has enabled a transition where industrial sites function as
independent energy producers, insulating themselves from volatile fossil fuel prices and grid instability.

Keywords:
solar energy, industrial automation, SHIP, green hydrogen, bifacial panels, energy storage,
ESG compliance, decarbonization.

The Economic Catalyst: Reducing Operational Overhead

In 2026, the primary driver for industrial solar adoption is the significant reduction in Levelized Cost of
Energy (LCOE). For large-scale facilities like warehouses and manufacturing plants, energy consumption typically
accounts for 15-20% of total operational costs.

Physiologically, the switch to solar energy provides "Price Certainty." Unlike fossil fuels, which are subject
to geopolitical volatility, sunlight is a free and infinite resource. By installing rooftop or carport solar arrays,
industrial operators lock in their energy costs for 25-30 years. Modern Bifacial Panels, which capture sunlight on
both sides, have increased energy yields by up to 35%, allowing factories to achieve a return on investment (ROI)
in as little as 4 to 6 years.

Solar Heat for Industrial Processes (SHIP)

While electricity is vital, over half of the global industrial energy demand is for Heat. In 2026, Solar Thermal
technology has matured to provide temperatures up to 400°C, essential for industries like food processing,
textiles, and chemical manufacturing.

By employing Concentrated Solar Power (CSP)—using mirrors to focus sunlight—factories generate steam
or hot water directly. This reduces the reliance on natural gas boilers and significantly lowers carbon emissions.
In the dairy sector, for example, solar heat is now the standard for pasteurization and equipment sterilization,
proving that solar is not just for lighting, but for the very core of industrial production.

The Rise of Green Hydrogen and Solar-to-X

A major breakthrough in 2026 is the use of surplus solar energy to produce Green Hydrogen. Heavy
industries like steel and cement, which are "hard-to-abate" through direct electrification, use solar-powered
electrolyzers to split water into hydrogen and oxygen.

This "Solar-to-X" pathway allows factories to store solar energy in chemical form, which can be used as a
clean fuel for high-heat furnaces or as a raw feedstock for chemical synthesis. This level of mathematical and
chemical precision ensures that solar energy can power even the most energy-intensive heavy machinery,
making a 100% renewable factory a physical reality.

Social and Psychological Impacts: The Resilience Dividend

The ability to maintain production during a grid failure provides psychological security to management and
stakeholders. Furthermore, adopting solar energy boosts a company’s ESG (Environmental, Social, and
Governance) Score, which is a critical factor for attracting modern investors. By physically altering the factory to
be a "Green Landmark," companies foster a sense of pride and social responsibility, aligning their brand with the
global movement toward a sustainable future.

Technological Drivers: Perovskites and Al-Optimized Yields

The development of Perovskite Tandem Cells has pushed solar efficiency beyond the 25% threshold in
2026.
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e Al-Tracking: Modern solar mounts use Al to adjust their angle in real-time, following the sun's trajectory
and even accounting for cloud cover to maximize every photon of light [1.2].

e Energy Management Systems (EMS): Intelligent software coordinates when to use solar power, when to
store it in batteries, and when to sell surplus back to the grid through "Virtual Power Plants" [5.3].

"In 2026, the roof of a factory is no longer just a cover; it is its most productive asset."

Global Fluidity: Decentralization and Energy Sovereignty

Solar energy addresses the problem of Energy Sovereignty. For countries with high solar irradiance, like
Turkmenistan, solar power allows local industries to thrive without being dependent on imported fuels. This
maximizes the utility of regional resources, ensuring that local manufacturing can compete on a global stage with
a lower carbon footprint and more predictable costs.

Challenges: Storage Costs and Intermittency

The primary barrier remains the Intermittency of solar power—the fact that it doesn't shine at night.
However, with the integration of Long-Duration Energy Storage (LDES)—such as iron-air batteries and liquid air
storage—the ability for solar-powered factories to operate 24/7 has become a standard engineering feat in the
last three years.

Conclusion. Solar energy represents the final frontier of the industrial energy revolution. By moving away
from "centralized pollution" and toward dynamic, decentralized, and intelligent solar systems, we are creating
an industrial infrastructure that is both profitable and planet-friendly. The fusion of high-efficiency photovoltaics
and thermal storage is not just an environmental choice; it is the path to a sustainable, resilient, and highly
competitive future for global industry.
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HOW TO OPTIMIZIE EQUINE NUTRITION: BALANCING THE COMPOSITION OF HORSE FEED RATIONS

Abstract
In 2026, equine science has moved beyond traditional "hay and oats" feeding toward Precision Nutrition.
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Balancing a horse's dietary ration is no longer a matter of volume, but a complex calculation of digestible energy,
amino acid profiles, and micronutrient ratios. This article investigates the structural requirements of equine diets
based on physiological demands—ranging from high-performance athletes to sedentary companions. By
focusing on the role of fiber-to-grain ratios and the impact of mineral bioavailability, we demonstrate how a
normalized ration prevents metabolic disorders and maximizes the longevity of the animal.

For decades, equine feeding was largely anecdotal. However, the emergence of infrared forage analysis
and metabolic testing has enabled a transition toward diets that function as a preventive medical tool rather
than just a source of fuel.

Keywords:
equine nutrition, balanced ration, digestible energy, forage-to-concentrate ratio,
metabolic health, micronutrient bioavailability.

The Foundation of the Ration: Forage and Fiber

The most critical component of an equine diet in 2026 remains High-Quality Forage. As hindgut
fermenters, horses require a constant flow of fiber to maintain a healthy cecal microbiome.

Physiologically, forage provides the "Slow Release" energy required for basal metabolism. A normalized
ration should consist of at least 1.5% to 2% of the horse's body weight in dry forage daily. By analyzing the Neutral
Detergent Fiber (NDF) and Acid Detergent Fiber (ADF) levels, owners can ensure the gut remains motile,
preventing the onset of gastric ulcers and impaction colic. This creates a symbiotic relationship between the
horse's internal microbial flora and the cellulose content of the diet.

Energy Density and the Forage-to-Concentrate Ratio

The rise of precision feeding is deeply intertwined with advancements in Metabolic Scaling. Not all horses
require grain; in 2026, architects of equine diets utilize "The Activity Scale" to determine the necessary energy
density.

By employing body condition scoring (BCS) and metabolic calculations, the ration's energy density can be
adjusted to minimize "sugar spikes." For performance horses, a higher concentrate ratio may be used, but it must
be balanced with fat (lipids) to provide "cool energy." This level of mathematical precision ensures that the
energy provided is not just a calorie count but a calculated response to the horse's workload, leading to a
significant reduction in the risk of laminitis and Equine Metabolic Syndrome (EMS).

Beyond calories, the shift toward normalized rations has profound implications for Equine Orthopedics.
Imbalances in the Calcium-to-Phosphorus ratio (Ca:P) have long been associated with developmental orthopedic
diseases (DOD) in young horses.

e Mineral Synergy: In 2026, the Ca:P ratio must be maintained between 1.5:1 and 2:1 for optimal bone
density.

e Trace Mineral Chelation: Modern supplements use "Chelated Minerals"—minerals bound to amino
acids—which are absorbed more efficiently by the small intestine than inorganic salts.

The physical integration of these minerals—such as balancing Zinc and Copper to support hoof wall
integrity—acts as a Biochemical Catalyst. This fosters resilience in the musculoskeletal system, allowing the horse
to perform at high levels without the structural degradation often seen in poorly fed animals.

Digital Tools and Real-Time Ration Analysis

The development of Al-Driven Feed Apps and handheld forage scanners has simplified the complexity of
ration formulation. These tools allow owners to input hay test results and receive an immediate adjustment for
the "Ration Balancer"—a concentrated pellet designed to fill specific nutritional gaps without adding
unnecessary calories.

"The feed bowl is no longer just a source of calories; it is a biochemical prescription for health and
performance."
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Challenges: Soil Depletion and Nutrient Gaps

The primary barrier to a perfectly balanced ration remains the variability of soil quality. Hay grown in
nutrient-depleted soil often lacks essential Selenium and Vitamin E. However, with the integration of Soil-
Mapping Data and customized mineral premixes, the nutritional consistency of equine rations has increased
significantly over the last three years.

Conclusion

Optimizing the equine ration represents the final frontier of modern animal husbandry. By moving away
from "bulk feeding" and toward dynamic, nutrient-dense, and scientifically balanced systems, we are ensuring
that horses can thrive in a modern world. The fusion of laboratory analysis and physiological understanding is
not just a choice for the elite; it is the path to a healthy and long-lived future for every horse.
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Abstract

In 2026, equine science has moved beyond traditional "hay and oats" feeding toward Precision Nutrition.
Balancing a horse's dietary ration is no longer a matter of volume, but a complex calculation of digestible energy,
amino acid profiles, and micronutrient ratios. This article investigates the structural requirements of equine diets
based on physiological demands—ranging from high-performance athletes to sedentary companions. By
focusing on the role of fiber-to-grain ratios and the impact of mineral bioavailability, we demonstrate how a
normalized ration prevents metabolic disorders and maximizes the longevity of the animal.

For decades, equine feeding was largely anecdotal. However, the emergence of infrared forage analysis
and metabolic testing has enabled a transition toward diets that function as a preventive medical tool rather
than just a source of fuel.
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The Foundation of the Ration: Forage and Fiber

The most critical component of an equine diet in 2026 remains High-Quality Forage. As hindgut
fermenters, horses require a constant flow of fiber to maintain a healthy cecal microbiome.

Physiologically, forage provides the "Slow Release" energy required for basal metabolism. A normalized
ration should consist of at least 1.5% to 2% of the horse's body weight in dry forage daily. By analyzing the Neutral
Detergent Fiber (NDF) and Acid Detergent Fiber (ADF) levels, owners can ensure the gut remains motile,
preventing the onset of gastric ulcers and impaction colic. This creates a symbiotic relationship between the
horse's internal microbial flora and the cellulose content of the diet.

Energy Density and the Forage-to-Concentrate Ratio

The rise of precision feeding is deeply intertwined with advancements in Metabolic Scaling. Not all horses
require grain; in 2026, architects of equine diets utilize "The Activity Scale" to determine the necessary energy
density.

By employing body condition scoring (BCS) and metabolic calculations, the ration's energy density can be
adjusted to minimize "sugar spikes." For performance horses, a higher concentrate ratio may be used, but it must
be balanced with fat (lipids) to provide "cool energy." This level of mathematical precision ensures that the
energy provided is not just a calorie count but a calculated response to the horse's workload, leading to a
significant reduction in the risk of laminitis and Equine Metabolic Syndrome (EMS).

Beyond calories, the shift toward normalized rations has profound implications for Equine Orthopedics.
Imbalances in the Calcium-to-Phosphorus ratio (Ca:P) have long been associated with developmental orthopedic
diseases (DOD) in young horses.

e Mineral Synergy: In 2026, the Ca:P ratio must be maintained between 1.5:1 and 2:1 for optimal bone
density.

e Trace Mineral Chelation: Modern supplements use "Chelated Minerals"—minerals bound to amino
acids—which are absorbed more efficiently by the small intestine than inorganic salts.

The physical integration of these minerals—such as balancing Zinc and Copper to support hoof wall
integrity—acts as a Biochemical Catalyst. This fosters resilience in the musculoskeletal system, allowing the horse
to perform at high levels without the structural degradation often seen in poorly fed animals.

Digital Tools and Real-Time Ration Analysis

The development of Al-Driven Feed Apps and handheld forage scanners has simplified the complexity of
ration formulation. These tools allow owners to input hay test results and receive an immediate adjustment for
the "Ration Balancer"—a concentrated pellet designed to fill specific nutritional gaps without adding
unnecessary calories.

"The feed bowl is no longer just a source of calories; it is a biochemical prescription for health and
performance."

Challenges: Soil Depletion and Nutrient Gaps

The primary barrier to a perfectly balanced ration remains the variability of soil quality. Hay grown in
nutrient-depleted soil often lacks essential Selenium and Vitamin E. However, with the integration of Soil-
Mapping Data and customized mineral premixes, the nutritional consistency of equine rations has increased
significantly over the last three years.

Conclusion

Optimizing the equine ration represents the final frontier of modern animal husbandry. By moving away
from "bulk feeding" and toward dynamic, nutrient-dense, and scientifically balanced systems, we are ensuring
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that horses can thrive in a modern world. The fusion of laboratory analysis and physiological understanding is
not just a choice for the elite; it is the path to a healthy and long-lived future for every horse.
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OPTIMIZING EQUINE NUTRITION: BALANCING THE COMPOSITION OF HORSE FEED RATIONS

Abstract

In 2026, equine science has moved beyond traditional "hay and oats" feeding toward Precision Nutrition.
Balancing a horse's dietary ration is no longer a matter of volume, but a complex calculation of digestible energy,
amino acid profiles, and micronutrient ratios. This article investigates the structural requirements of equine diets
based on physiological demands—ranging from high-performance athletes to sedentary companions. By
focusing on the role of fiber-to-grain ratios and the impact of mineral bioavailability, we demonstrate how a
normalized ration prevents metabolic disorders and maximizes the longevity of the animal.

For decades, equine feeding was largely anecdotal. However, the emergence of infrared forage analysis
and metabolic testing has enabled a transition toward diets that function as a preventative medical tool rather
than just a source of fuel.

Keywords:
equine nutrition, balanced ration, digestible energy, forage-to-concentrate ratio,
metabolic health, micronutrient bioavailability.

The Foundation of the Ration: Forage and Fiber
The most critical component of an equine diet in 2026 remains High-Quality Forage. As hindgut
fermenters, horses require a constant flow of fiber to maintain a healthy cecal microbiome.
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Physiologically, forage provides the "Slow Release" energy required for basal metabolism. A normalized
ration should consist of at least 1.5% to 2% of the horse's body weight in dry forage. By analyzing the Neutral
Detergent Fiber (NDF) and Acid Detergent Fiber (ADF) levels, owners can ensure the gut remains motile,
preventing the onset of gastric ulcers and impaction colic. This creates a symbiotic relationship between the
horse's internal microbial flora and the cellulose content of the diet.

Energy Density and the Forage-to-Concentrate Ratio

The rise of precision feeding is deeply intertwined with advancements in Metabolic Scaling. Not all horses
require grain; in 2026, architects of equine diets utilize "The Activity Scale" to determine the necessary energy
density.

By employing Genetic Algorithms and body condition scoring (BCS), the ration's energy density can be
adjusted to minimize "sugar spikes." For performance horses, a higher concentrate ratio is used, but it must be
balanced with fat (lipids) to provide "cool energy." This level of mathematical precision ensures that the energy
provided is not just a calorie count but a calculated response to the horse's workload, leading to a significant
reduction in the risk of laminitis and Equine Metabolic Syndrome (EMS).

Micronutrient Normalization and Mineral Antagonism

Beyond calories, the shift toward normalized rations has profound implications for Equine Orthopedics.
Imbalances in the Calcium-to-Phosphorus ratio (Ca:P) have long been associated with developmental orthopedic
diseases (DOD) in young horses.

e Mineral Synergy: In 2026, we focus on the Ca:P ratio, which must be maintained between 1.5:1 and 2:1
for optimal bone density.

e Trace Mineral Chelation: Modern supplements use "Chelated Minerals"—minerals bound to amino
acids—which are absorbed more efficiently by the small intestine than inorganic salts [5].

The physical integration of these minerals into the daily mash—for example, balancing Zinc and Copper to
support hoof wall integrity—acts as a Biochemical Catalyst. This fosters a sense of resilience in the
musculoskeletal system, allowing the horse to perform at high levels without the structural degradation often
seen in poorly fed animals.

Digital Tools and Real-Time Ration Analysis

The development of Al-Driven Feed Apps and handheld forage scanners has simplified the complexity of
ration formulation.

"The bowl of a horse is no longer just food; it is a bio-chemical prescription for health and performance."

Urban Fluidity: The Challenges of Modern Stabling

Equine nutrition also addresses the problem of space and confinement in modern equestrian centers. In
2026, we see the rise of Slow-Feed Systems, which mimic the natural grazing behavior of a "Kinetic Horse." This
maximizes the utility of the ration by ensuring the horse consumes small amounts over 24 hours, reducing the
cortisol spikes associated with meal-based feeding in dense urban stables.

Challenges: Soil Depletion and Nutrient Gaps

The primary barrier to a perfectly balanced ration remains the variability of soil quality. Hay grown in
nutrient-depleted soil will lack essential selenium and vitamin E. However, with the integration of Soil-Mapping
Data and customized "Balacer Pellets," the nutritional consistency of these rations has increased significantly
over the last three years.

Conclusion

Optimizing the equine ration represents the final frontier of animal husbandry. By moving away from "bulk
feeding" and toward dynamic, nutrient-dense, and scientifically balanced systems, we are ensuring that horses
can thrive in a modern world. The fusion of laboratory analysis and physiological understanding is not just a
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choice for the elite; it is the path to a healthy and long-lived future for every horse.
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BUSINESS AND DESIGN IN 2026: CRAFTING EXPERIENCES IN THE ERA OF "MEANINGFUL AESTHETICS"

Abstract

In 2026, the intersection of Business and Design has become the primary battleground for market
differentiation. This article explores how design has evolved from a superficial aesthetic layer to a strategic
imperative that drives user experience, brand loyalty, and ultimately, profitability. By analyzing the integration
of "Human-Centered Al" in product development, the rise of Emotional Design, and the critical role of Inclusive
Design Principles, we demonstrate how successful businesses leverage design to create not just products, but
deeply meaningful and memorable experiences. In an era of abundant choice, design is no longer just about how
something looks, but how it makes people feel and how seamlessly it integrates into their lives.

1. Design as a Core Business Strategy: The "Experience Economy"

In 2026, design is no longer a downstream function; it is integrated into the core business strategy from
the outset. Companies recognize that the User Experience (UX) is the product itself.

Physiologically and structurally, this shift from "feature-centric" to "experience-centric" design creates a
Direct Emotional Connection with the customer. A product that is intuitively easy to use, visually appealing, and
emotionally resonant triggers positive psychological responses, leading to repeat purchases and brand advocacy.
Design thinking workshops are now standard practice in C-suite strategy meetings.

2. Human-Centered Al: The Designer's New Co-Pilot

The rise of Generative Al and Predictive Analytics has fundamentally reshaped the design process. In 2026,
Al is not replacing designers but augmenting their capabilities.

e Accelerated Prototyping: Al can generate hundreds of design variations (e.g., logo options, Ul layouts,
product forms) based on specific criteria in minutes, allowing human designers to focus on refinement and
conceptualization.

e Personalized Experiences: Al analyzes user data to dynamically adjust interfaces, content, and even
product aesthetics in real-time, catering to individual preferences without requiring constant manual input from
the user.

3. Emotional Design: Crafting Feelings, Not Just Forms

In a crowded marketplace, where functionality is often a given, Emotional Design is the key differentiator.
Businesses are now deliberately crafting products and services that evoke specific feelings.

¢ Joy and Delight: Think of the satisfying "click" of a well-designed button or the playful animations in an
app.

e Trust and Security: Through thoughtful use of color, typography, and visual hierarchy, design can instill
confidence in a brand, especially in sensitive sectors like finance and healthcare.

This level of psychological precision allows businesses to build brands that users don't just "use," but
actively "love."

4. Inclusive Design: Expanding Market Reach and Impact

In 2026, Inclusive Design is not just an ethical imperative; it's a massive market opportunity. Designing for
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accessibility and diverse user needs broadens a product's reach and enhances its perceived value.

e Accessibility First: Beyond legal compliance, companies are proactively designing for users with
disabilities, realizing that solutions for one group often benefit all (e.g., voice interfaces, high-contrast modes).

e Cultural Responsiveness: Design adapts to local cultural nuances, avoiding stereotypes and ensuring
global relevance while maintaining brand integrity.

"Design is the silent language that whispers to the customer's soul, telling them who you are and why you
matter."

5. Sustainable Design: Aesthetics with a Conscience

The demand for Sustainable Products is paramount. Design is crucial in creating products that are not only
beautiful but also environmentally responsible.

e Circular Design Principles: Designing products for easy disassembly, repair, and recycling from the outset,
moving away from linear "take-make-dispose" models.

e Material Innovation: Leveraging bio-based plastics, recycled metals, and locally sourced materials to
reduce environmental impact without compromising aesthetics or durability.

6. Challenges: The "Design Debt" and Al Integration Ethics

The primary challenge for businesses is managing "Design Debt"—the accumulated sub-optimal design
choices that hinder user experience over time. Furthermore, the ethical implications of Al in design (e.g.,
algorithmic bias, intellectual property) require careful navigation. Businesses must invest in Continuous UX
Audits and establish Al Ethics Boards to ensure design innovation aligns with human values.

Conclusion. The future of business in 2026 is inextricably linked to the power of design. By moving away
from "design as decoration" and toward "design as strategic empathy," companies are building brands that
resonate deeply with users. The fusion of technological prowess and human-centered creativity is not just about
making things look good; it is about crafting meaningful experiences that drive loyalty, innovation, and
sustainable success in a rapidly evolving global market.
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FINANCIAL LITERACY: MASTERING THE ESSENTIALS OF MONEY MANAGEMENT FOR YOUTH

Abstract
In the complex economic environment of 2026, financial literacy has evolved from a supplementary skill
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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.

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

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

e 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 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.

91


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

e Fractional Shares: You no longer need thousands of dollars to buy stock; you can buy $5 worth of a major
company [4.1].

e 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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FRANCHISING: UNLOCKING THE STRATEGIC BENEFITS OF A PROVEN BUSINESS MODEL

Abstract
In the competitive economic landscape of 2026, the barrier to entrepreneurial success remains high for
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independent startups. This article investigates the franchising model—a strategic partnership where an
individual (the franchisee) operates a business using the branding, systems, and support of an established
corporation (the franchisor). By analyzing the shift toward "Turnkey Entrepreneurship," we demonstrate how
franchising mitigates market risk through built-in brand equity, standardized operational protocols, and
collective bargaining power. We explore why this model has become a preferred path for rapid domestic and
international expansion, providing a resilient framework for both seasoned investors and first-time business
owners.

For decades, the "American Dream" of business ownership was synonymous with starting from scratch.
However, the emergence of hyper-efficient supply chains and global brand dominance has enabled a transition
toward a "Plug-and-Play" model of commerce, where the value lies in the reliability of the system rather than
the novelty of the idea.

Keywords:
franchising, business model, turnkey operations, brand equity, risk mitigation, operational standards,
franchisee support, scalable growth.

The Architecture of a Proven System

The primary advantage of franchising in 2026 is the access to a Proven Business Blueprint. Unlike
independent startups that must undergo a grueling "trial and error" phase, a franchise comes with a pre-
validated product-market fit.

Physiologically, this structure reduces the "Entrepreneurial Stress" associated with uncertainty. Because
the franchisor has already optimized the supply chain, interior design, and marketing slogans, the franchisee can
focus entirely on Operational Excellence. This creates a symbiotic relationship where the individual's local energy
is channeled through a globally optimized engine, leading to a success rate that statistically far outpaces
independent small businesses.

Structural Benefits: Brand Equity and Collective Power

The rise of the franchise model is deeply intertwined with Instant Brand Recognition. In a world of infinite
consumer choice, trust is the most expensive asset to build. A franchise allows a new business owner to bypass
the years required to earn public confidence.

By employing Collective Marketing Funds, franchisees benefit from national-level advertising campaigns
that would be financially impossible for a standalone store. Furthermore, the "Economy of Scale" provides a
significant competitive edge; the franchisor negotiates bulk pricing for equipment and inventory, which lowers
the "Cost of Goods Sold" (COGS) for every individual unit. This level of mathematical precision in the supply chain
ensures higher profit margins from day one.

Social and Psychological Impacts: Guided Autonomy

Beyond financial metrics, the shift toward franchising has profound implications for Professional
Psychology. The model offers "Guided Autonomy"—the freedom of being one’s own boss combined with the
safety net of a corporate structure.

The availability of Continuous Training and Support acts as a Behavioral Catalyst. In 2026, franchisors
provide Al-driven dashboards that benchmark a franchisee’s performance against the rest of the network. This
fosters a sense of healthy competition and community. Knowing that there is a "field support" team available to
troubleshoot issues provides the psychological security necessary for long-term commitment, allowing the
entrepreneur to serve the needs of their local community without the fear of isolation.

Technological Drivers: Digital Standardization

The development of Franchise Management Software (FMS) has simplified the task of maintaining
standards across thousands of locations.

e Standardized POS Systems: Integrated point-of-sale systems allow for real-time inventory tracking and
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automated ordering [4.2].

¢ Cloud-Based Training: Micro-learning platforms ensure that staff in every location—from Ashgabat to
London—receive the same quality of training [4.5].

"Franchising is the democratization of business success; it takes the secrets of the giants and puts them in
the hands of the local entrepreneur."

Global Fluidity: Master Franchising and Rapid Scaling

Franchising also addresses the problem of Rapid Global Expansion. In 2026, "Master Franchise"
agreements allow brands to enter entire new countries by partnering with a single local entity that understands
the cultural nuances. This maximizes the utility of global brands, ensuring that high-quality services—from
education to fast-casual dining—are distributed evenly across the global "megacity," regardless of local market
complexity.

Challenges: Lack of Creative Control and Royalty Fees

The primary barrier for some entrepreneurs in the franchise model is the Restriction on Creativity.
Franchisees must adhere to strict brand guidelines and pay ongoing royalty fees. However, with the integration
of "Local Marketing Autonomy"—where franchisors allow for regional product adaptations—the flexibility and
attractiveness of the model have increased significantly over the last three years.

Conclusion

Franchising represents the final frontier of the organized retail and service revolution. By moving away
from "isolated entrepreneurship" and toward dynamic, networked, and standardized systems, we are creating a
more resilient global economy. The fusion of global brand power and local entrepreneurial passion is not just a
business strategy; it is the path to a sustainable, scalable, and highly predictable future for modern commerce.
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GREEN ECONOMY: THE ECONOMIC BENEFITS OF ECO-FRIENDLY PRODUCTION

Abstract
In 2026, the transition toward a green economy is no longer just a moral imperative but a core driver of
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global economic competitiveness. This article explores the economic advantages of ecological production,
moving beyond the "cost-burden" myth to demonstrate how sustainable practices fuel innovation, resource
efficiency, and market resilience. By analyzing the shift toward circular manufacturing and renewable energy
integration, we highlight how "Green Growth" provides a framework for long-term prosperity, job creation, and
the mitigation of climate-related financial risks.

For decades, industrial growth was tied to the depletion of natural capital. However, the emergence of
carbon pricing, green subsidies, and consumer demand for sustainability has enabled a transition toward a
"Regenerative Economy"—one that values nature as a critical economic asset rather than a free resource.

Keywords:
green economy, eco-friendly production, sustainable growth, circular economy,
resource efficiency, green tech, ESG investing.

The Economic Logic of Resource Efficiency

One of the most practical applications of the green economy in 2026 is the Optimization of Input Costs.
Traditional manufacturing models often follow a "take-make-dispose" linear path, resulting in significant waste.
Ecological production, however, focuses on Resource Productivity—getting more value from every unit of
energy, water, and raw material.

Physiologically and economically, this shift reduces "Resource Vulnerability." By utilizing recycled materials
and energy-efficient machinery, firms lower their exposure to volatile commodity prices. In 2026, companies that
adopted circular principles reported a 15-20% reduction in operational costs. This creates a symbiotic
relationship where lowering the environmental footprint directly boosts the bottom line, turning waste from a
liability into a secondary revenue stream.

Competitive Advantage in the "Green" Market

The rise of the green economy is deeply intertwined with Consumer Behavior and ESG (Environmental,
Social, and Governance) Investing. As of 2026, institutional investments in ESG-focused assets are projected to
exceed $33 trillion.

By employing Sustainable Brand Attributes, companies gain access to lower-cost capital and higher
consumer loyalty. Statistics show that 72% of global consumers are now willing to pay a premium for sustainably
produced goods. This level of market precision ensures that "Green" is no longer a niche category but the new
baseline for brand equity. Businesses that fail to adapt face "Stranded Asset" risks—physical or regulatory
changes that render traditional, high-carbon equipment obsolete and unmarketable.

Social and Psychological Impacts: The Resilience Dividend

Beyond balance sheets, the shift toward a green economy has profound implications for Economic
Resilience. Traditional industrial models are highly susceptible to "Climate Shocks"—extreme weather events
that are expected to cost global suppliers approximately $1.3 trillion by 2026.

Eco-friendly production acts as a "Risk Mitigation Catalyst." By investing in decentralized renewable energy
and climate-resilient supply chains, businesses protect themselves from systemic disruptions. This fosters a sense
of psychological and financial security among stakeholders. Furthermore, "Green Jobs" in sectors like solar
installation and regenerative agriculture have proven to be more labor-intensive and locally rooted than fossil-
fuel jobs, stimulating community-level economic health and reducing social inequities.

Technological Drivers: Digitalization and Green Tech

The development of Industry 4.0 technologies has simplified the transition to eco-friendly production.

e Digital Twins: Manufacturers use virtual simulations to optimize energy usage before the physical
machines ever turn on [3.5].

e Carbon Tracking: Blockchain and loT sensors provide "Digital Passports" for products, allowing for 100%
transparency in the carbon footprint of every component [3.6].
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"The green economy is not about stopping growth; it is about growing the things that matter while
shrinking the things that destroy our future."

Global Fluidity: Trade and Regulatory Alignment

Green production also addresses the problem of International Trade Barriers. In 2026, mechanisms like
the EU’s Carbon Border Adjustment Mechanism (CBAM) impose taxes on high-carbon imports. Countries and
companies that have already transitioned to "Green Manufacturing" gain an immediate competitive edge in the
global marketplace. This maximizes the utility of national exports, ensuring that local industries can compete in
the world's most lucrative, sustainability-conscious markets.

Challenges: Initial Capital and Greenwashing

The primary barrier to a total green transition remains the "Initial Investment Gap"—the high upfront cost
of replacing legacy machinery. Furthermore, "Greenwashing" (misleading claims about environmental benefits)
can erode consumer trust. However, with the rise of Green Finance (loans with interest rates tied to sustainability
targets) and stricter labeling regulations, the integrity and financial viability of the green economy have increased
significantly over the last three years.

Conclusion

The green economy represents the final frontier of the industrial revolution. By moving away from
"exploitative production" and toward dynamic, circular, and eco-friendly systems, we are creating an economic
engine that can thrive within the planet's boundaries. The fusion of environmental stewardship and economic
logic is not just a policy choice; it is the path to a sustainable, profitable, and resilient future for global society.
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INDUSTRY 4.0: THE ARCHITECTURAL TRANSFORMATION OF SMART FACTORIES AND AUTOMATION

Abstract
In the landscape of 2026, the industrial world has moved beyond the simple replacement of human labor
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with machines. We have entered the era of Industry 4.0, where the integration of "Cyber-Physical Systems" has
turned factories into sentient, self-optimizing ecosystems. This article investigates the core components of the
Fourth Industrial Revolution—specifically the Internet of Things (loT), Big Data, and Agentic Al. By analyzing the
shift from rigid assembly lines to "Flexible Manufacturing," we demonstrate how modern factories achieve
unprecedented efficiency, mass customization, and predictive resilience.

For decades, automation was about speed and repetition. Today, it is about intelligence and connectivity,
where machines do not just follow instructions but communicate, learn, and adapt to real-time global demand.
Keywords:

Industry 4.0, smart factory, industrial automation, lloT, cyber-physical systems,
digital twins, predictive maintenance, agentic Al.

The Anatomy of a Smart Factory

The defining characteristic of Industry 4.0 is the Interconnectivity of all industrial components. In a 2026
smart factory, every sensor, motor, and robotic arm is part of a unified "Industrial Internet of Things" (lloT)
network.

Physiologically, this creates a "Digital Nervous System" for the factory. Information flows vertically—from
the shop floor to the executive offices—and horizontally—across the entire supply chain. This transparency
ensures that if a shipment of raw materials is delayed in another country, the factory floor can automatically
reconfigure its production schedule in seconds to minimize downtime. This symbiotic relationship between data
and physical action allows for a 10% increase in capacity utilization compared to traditional facilities.

Predictive Maintenance and the End of Downtime

One of the most economically significant benefits of Industry 4.0 is the transition from reactive to
Predictive Maintenance. In older models, machines were fixed after they broke or according to a rigid schedule.
In 2026, Al-driven sensors monitor vibrations, temperature, and acoustics to predict failures before they happen.

By employing Machine Learning algorithms, the system identifies "Anomalous Signatures" that precede a
breakdown. This level of mathematical precision allows engineers to perform "just-in-time" maintenance during
scheduled breaks. Reports indicate that this reduces unplanned downtime by up to 30% and significantly extends
the lifespan of expensive industrial equipment, transforming maintenance from a cost-burden into a strategic
advantage.

Social and Psychological Impacts: The Human-Machine Synergy

Beyond raw productivity, the shift toward smart automation has profound implications for Industrial
Psychology. The rise of Collaborative Robots (Cobots) has changed the worker's role from a "operator" to a
"supervisor of systems."

The removal of repetitive, dangerous, and ergonomically taxing tasks acts as a Behavioral Catalyst for a
more engaged workforce. In modern factories, workers use Augmented Reality (AR) headsets for real-time
training and remote assistance. By physically altering the work environment to be safer and more intellectually
stimulating, Industry 4.0 fosters a sense of agency and high-value contribution among employees, addressing the
global labor shortages that have challenged traditional manufacturing sectors.

Technological Drivers: Digital Twins and Simulation

The development of Digital Twin technology has simplified the process of industrial innovation. A Digital
Twin is a real-time virtual counterpart of a physical machine or entire factory.

e Virtual Prototyping: Engineers test new production layouts in a digital environment before moving a
single physical machine, reducing the risk of costly errors [4.2].

e Real-Time Optimization: The Digital Twin continuously updates with live data, allowing the Al to run
"What-If" scenarios to find the most energy-efficient or fastest production path [4.2].

"In Industry 4.0, the factory is no longer a building; it is a live, breathing algorithm that optimizes itself for
the future."
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Global Fluidity: Mass Customization at Scale

Industry 4.0 also addresses the problem of Mass Customization. Historically, making a unique product for
every customer was prohibitively expensive. In 2026, "Flexible Manufacturing" allows a single assembly line to
switch between different product variants—like different car colors or electronic configurations—without
stopping the line. This maximizes the utility of the factory, allowing companies to offer "personalized products
at mass-production prices," a key competitive edge in the modern consumer market.

Challenges: Cybersecurity and IT/OT Convergence

The primary barrier to total automation remains the Cybersecurity Risk of connecting physical machines
to the internet. A breach in a smart factory could lead to physical damage or theft of intellectual property.
Furthermore, the convergence of Information Technology (IT) and Operational Technology (OT) requires a new
breed of highly skilled professionals. However, with the integration of Blockchain-verified data and "Edge
Computing" (where data is processed locally), the security and reliability of these systems have increased
significantly over the last three years.

Conclusion

Industry 4.0 represents the final frontier of the manufacturing revolution. By moving away from "isolated
machinery" and toward dynamic, autonomous, and intelligent systems, we are creating an industrial base that is
more resilient, sustainable, and human-centric. The fusion of digital intelligence and physical power is not just a
technological choice; it is the path to a sustainable and highly productive future for global civilization.
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PERSONAL BRANDING: HOW TO ESTABLISH YOURSELF AS A PROFESSIONAL IN THE DIGITAL AGE
Abstract

In the hyper-connected professional landscape of 2026, a resume alone is no longer sufficient to secure
high-level opportunities. This article explores the mechanics of Personal Branding—the intentional process of
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managing and optimizing how you are perceived as a professional online. We investigate the shift from "Passive
Employment" to "Active Presence," where individuals utilize social media, content creation, and digital
networking to build authority. By focusing on authenticity, niche selection, and the "Expertise Loop," we
demonstrate how building a personal brand functions as a long-term insurance policy for your career in an
increasingly automated and competitive world.

For decades, professional identity was managed by employers. However, the emergence of the gig
economy and decentralized work has enabled a transition where the individual is their own "Media Company,"
responsible for broadcasting their unique value proposition to a global audience.

Keywords:
personal branding, digital identity, professional authority, niche marketing, content strategy,
linkedin optimization, networking, career resilience.

Phase 1: Niche Selection and The "Unique Value Proposition" (UVP)

The foundation of a successful personal brand in 2026 is Hyper-Specialization. In a global market,
"Generalists" are easily replaced by Al, whereas "Specialists" with a clear Niche are sought after. The first step is
defining your UVP: What specific problem do you solve, and how is your approach unique?

Physiologically, a clear niche reduces "Identity Friction" for your audience. When your digital profiles
(LinkedIn, X, personal website) communicate a single, consistent message, the brain of the observer categorizes
you as an "Expert" more quickly. This creates a symbiotic relationship between your skills and the market’s
perception, allowing you to charge a premium for your services based on perceived authority rather than just
labor hours.

Phase 2: Content Strategy and the "Expertise Loop"

The rise of professional authority is deeply intertwined with Content Creation. In 2026, you are not what
you say you can do; you are what you show you have done. The "Expertise Loop" involves consistently sharing
insights, case studies, and industry commentary to stay "Top of Mind" for your network.

By employing Micro-Content (short-form videos, carousels, threads), professionals can demonstrate their
thought process. This level of transparency ensures that potential clients or employers see the "Proof of
making the

Competence" before the first meeting. This results in a significant reduction in the "Trust Gap,'
conversion from a digital follower to a professional partner much smoother.

Social and Psychological Impacts: The Authority Bias

Beyond career growth, the shift toward personal branding has profound implications for Social Psychology.
The "Authority Bias" suggests that humans are naturally inclined to trust those who are seen as leaders in their
field. Building a brand acts as a Behavioral Catalyst, opening doors to speaking engagements, board positions,
and partnerships that are inaccessible to those without a digital footprint.

This fosters a sense of Career Agency. Instead of waiting for opportunities to be granted, the branded
professional "attracts" opportunities. In 2026, "Social Proof"'—endorsements, high-quality engagement, and
digital portfolio pieces—mimics the natural human tribal instinct to follow the most competent member. This
adaptability provides the professional with psychological security, knowing that their value is independent of any
single company.

Technological Drivers: Al-Augmented Branding

The development of Personal Al Tools has simplified the management of a global personal brand.

¢ Al Copywriting: Tools now help professionals translate their technical expertise into engaging articles or
social posts, maintaining their unique "Voice" [4.2].

¢ Personal Websites: No-code platforms allow individuals to build "Digital Hubs" that act as a 24/7 resume
and portfolio [4.5].

"Your personal brand is what people say about you when you're not in the room. In 2026, that 'room' is
the entire internet."
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Global Fluidity: The Borderless Professional

Personal branding also addresses the problem of Geographic Limitation. In 2026, a professional in
Ashgabat can establish themselves as a world-class expert in "Archaeo-informatics" or "Sustainable Fashion" and
work with clients in New York or Paris. This maximizes the utility of human talent, ensuring that brilliance is
recognized regardless of physical location. The personal brand serves as a "Digital Passport" that bypasses
traditional gatekeepers.

Challenges: Burnout and the "Authenticity Trap"

The primary barrier to personal branding is Digital Fatigue and the pressure to perform. Furthermore,
"Performative Authenticity" —trying too hard to seem real—can backfire. However, with the integration of Batch
Content Creation and a focus on "Value over Volume," the sustainability and health of personal branding
practices have increased significantly over the last three years.

Conclusion

Personal branding represents the final frontier of the professional revolution. By moving away from
"anonymous labor" and toward dynamic, authority-driven digital identities, we are creating a world where
individuals have more control over their destinies than ever before. The fusion of technical skill and digital
storytelling is not just a vanity project; it is the path to a sustainable, resilient, and highly impactful career in the
21st century.
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ROBOTICS: THE STRATEGIC APPLICATION OF INDUSTRIAL AND MEDICAL ROBOTS

Abstract
In 2026, robotics has transitioned from a specialized tool into an essential operational infrastructure. This
article explores the dual expansion of robotics in heavy industry and high-precision medicine. We investigate the
rise of "Agentic Al"—systems that combine analytical and generative intelligence to allow robots to function
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autonomously in complex environments. By analyzing the impact of collaborative robots (cobots) in
manufacturing and robotic-assisted surgery (RAS) in healthcare, we demonstrate how these machines are not
replacing human labor, but augmenting it to achieve levels of precision, safety, and efficiency previously deemed
impossible.

For decades, robots were confined to safety cages in automotive plants. However, the emergence of
advanced haptic feedback and real-time Al decision-making has enabled a transition toward robots that serve as
"digital partners" in both the factory and the operating theater.

Keywords:
industrial robotics, medical robots, cobots, surgical precision, autonomous mobile robots (AMR),
agentic Al, rehabilitation robotics, Industry 4.0.

The Evolution of Industrial Cobots and Smart Factories

One of the most practical applications of robotics in 2026 is the widespread adoption of Collaborative
Robots (Cobots). Unlike traditional industrial robots that operate in isolation, cobots are designed with sensitive
3D sensors and vision algorithms that allow them to work safely alongside human operators without physical
barriers.

Physiologically, these systems significantly improve worker health by reducing labor intensity. By
automating repetitive, ergonomically challenging tasks—such as heavy lifting or high-precision polishing—
industrial robots have been shown to increase worker health dividends by nearly 4% for every unit of increased
penetration. This creates a symbiotic relationship where the robot handles the "dull, dirty, and dangerous" work,
while the human focuses on quality control and creative problem-solving.

Structural Parametricism: Surgical Precision and RAS

The rise of medical robotics is deeply intertwined with advancements in Robotic-Assisted Surgery (RAS)
and Al-driven planning. In 2026, surgeons utilize platforms like the da Vinci 5 to perform minimally invasive
procedures with a 40% improvement in accuracy compared to manual methods.

By employing Tremor Filtration Technology, the robot’s software eliminates the natural microscopic
vibrations of the human hand. This level of mathematical precision ensures that incisions are smaller and tissue
trauma is minimized. Clinical data in 2025 indicated that Al-assisted operations reduced operative time by 25%
and lowered intraoperative complications by 30%, leading to faster patient recovery and shorter hospital stays.

Social and Psychological Impacts: Trust and Human Augmentation

Beyond technical efficiency, the shift toward robotic integration has profound implications for
Environmental Psychology. In both industrial and medical settings, there is a move from "fear of replacement”
to "reliance on augmentation."

The presence of a robotic assistant—whether a surgical arm or a pharmacy automation bot—acts as a
Behavioral Catalyst, reducing the mental workload and fatigue of high-stakes professionals. In modern hospitals,
"Social Robots" are being used in rehabilitation to help patients recovering from strokes. These robots provide
constant, patient encouragement, which has been shown to reduce anxiety and agitation. This fosters a sense of
agency among both providers and patients, allowing the technology to serve the emotional and physical recovery
needs of the user.

Computational Design and Autonomous Mobile Robots (AMR)

The development of Autonomous Mobile Robots (AMRs) has simplified logistics in both warehouses and
hospital corridors.

e Warehouse Logistics: AMRs now use edge computing to plan paths in real-time, navigating around
moving obstacles without central cloud dependency [1.2].

e Rehabilitation Exoskeletons: Soft robotic exosuits assist patients with mobility, using Al to adapt to the
individual’s unique gait and strength levels [2.4].
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"The robots of 2026 are no longer just machines that follow instructions; they are intelligent agents that
perceive, learn, and protect."

Global Fluidity: The Connected Infrastructure

Robotics also addresses the problem of workforce shortages in an aging global population. In 2026, we see
the rise of Robotics-as-a-Service (RaaS), where small-to-medium enterprises (SMEs) and community clinics can
"rent" high-tech robotic capabilities. This maximizes the utility of advanced engineering, ensuring that even
smaller facilities can offer world-class manufacturing precision or surgical outcomes, effectively democratizing
high-tech care and production.

Challenges: IT/OT Convergence and Data Ethics

The primary barrier to the widespread adoption of robotics remains the complexity of merging Information
Technology (IT) with Operational Technology (OT). Furthermore, the usage of personal data in human-robot
interactions raises significant privacy concerns. However, with the integration of Agentic Al and robust data-
collection pipelines, the reliability and transparency of these systems have increased significantly over the last
three years.

Conclusion

Robotics represents the final frontier of the digital revolution in the physical world. By moving away from
"fixed automation" and toward dynamic, responsive, and collaborative systems, we are creating a society that is
both more productive and more humane. The fusion of Al and mechanical engineering is not just a technological
choice; it is the path to a sustainable and resilient future for both global industry and human health.
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E-COMMERCE: THE COMPETITIVE EDGE OF ONLINE RETAIL OVER TRADITIONAL SHOPPING

Abstract
In 2026, the retail sector has reached a "Unified Commerce" milestone where the boundary between
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physical and digital storefronts is increasingly porous. This article examines the structural and economic
advantages of E-commerce over traditional brick-and-mortar retail. By analyzing the reduction in operational
overhead, the impact of Al-driven hyper-personalization, and the rise of "Infinite Aisles," we demonstrate how
online platforms provide a superior value proposition for both businesses and consumers. While traditional
stores still offer tactile experiences, the digital model's ability to scale globally 24/7—unburdened by real estate
and geographical constraints—has made it the primary engine of modern global trade.

For decades, shopping was a time-consuming physical activity. However, the emergence of high-speed
5G/6G logistics and "Agentic Al" has enabled a transition toward a predictive, on-demand retail experience that
functions as an efficient, personalized service rather than a static destination.

Keywords:
e-commerce, digital retail, omnichannel, infinite aisle, hyper-personalization, low overhead,
24/7 availability, consumer data analytics.

The Economic Efficiency of the "Cloud Store"

One of the most practical applications of e-commerce in 2026 is the significant reduction in Fixed
Operational Costs. Traditional retail is anchored by high-traffic real estate, utility bills, and large on-site staffing
requirements. In contrast, e-commerce platforms utilize centralized "Dark Stores" and automated fulfillment
centers located in lower-cost industrial areas.

Physiologically, these savings are often passed to the consumer in the form of "Better Pricing." By cutting
out the middlemen and the physical storefront, online retailers can maintain higher margins while offering more
competitive prices. This creates a symbiotic relationship where the business achieves higher profitability while
the consumer enjoys lower costs, effectively democratizing access to high-quality goods across different socio-
economic segments.

The Power of the "Infinite Aisle"

The rise of digital retail is deeply intertwined with advancements in Inventory Management and Logistics.
In a traditional store, shelf space is a finite resource, forcing retailers to stock only the most popular items. E-
commerce, however, offers the "Infinite Aisle," where the digital storefront can list millions of products—from
mainstream brands to hyper-niche artisan goods.

By employing Dropshipping and Just-in-Time (JIT) Inventory, online stores can offer a variety that no
physical showroom can match. This level of mathematical precision ensures that a consumer in a remote region
can access the same diversity of products as someone in a major metropolis. This results in a significant increase
in consumer choice and supports small, specialized producers who would otherwise lack the reach to find their
specific target audience.

Social and Psychological Impacts: The Convenience Dividend

Beyond financial gain, the shift toward online shopping has profound implications for Consumer
Psychology. The "Convenience Dividend"—the time and energy saved by not traveling to a store, finding parking,
and navigating crowds—is a major driver of mental well-being in the fast-paced world of 2026.

The ability to shop 24/7 from a mobile device acts as a Behavioral Catalyst, allowing consumers to integrate
shopping into their lives rather than scheduling their lives around store hours. In modern cities, "Click-and-
Collect" and "Last-Mile Drone Delivery" provide instant gratification that mimics the tactile reward of physical
shopping. This fosters a sense of empowerment, allowing the consumer to control their time and environment,
which has a restorative effect on psychological health compared to the "Stress of the Mall."

Al-Driven Personalization vs. Traditional Browsing

The development of Predictive Al Assistants has simplified the messy process of product discovery. In 2026,
an online store is not just a catalog; it is a "Guided Showroom."

e Hyper-Personalization: Algorithms analyze browse intent, price sensitivity, and previous purchases to
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suggest the "Next Best Action" for the user [5.4].

"The online store of 2026 is no longer a website you visit; it is a personalized agent that understands what
you need before you even search for it."

Global Fluidity: The Borderless Marketplace

E-commerce also addresses the problem of geographical barriers. In 2026, "Cross-Border Commerce"
allows a small business in Turkmenistan to sell unique, handmade textiles directly to a customer in Tokyo through
automated translation and international payment gateways. This maximizes the utility of global trade, ensuring
that local craftsmanship can compete on a global stage without the need for an expensive international retail
presence.

Challenges: Fulfillment Friction and Digital Trust

The primary barrier to total e-commerce dominance remains "Delivery Friction"—the logistical cost and
environmental impact of the last mile. Furthermore, the lack of physical touch can sometimes lead to higher
return rates. However, with the integration of AR Try-on Experiences and "Phygital" return hubs in local
neighborhoods, the efficiency and reliability of online shopping have increased significantly over the last three
years.

Conclusion

Electronic commerce represents the final frontier of the retail revolution. By moving away from "physical
anchors" and toward dynamic, data-driven, and ubiquitous systems, we are creating a global marketplace that is
more efficient, diverse, and accessible than ever before. The fusion of global logistics and Al-driven
personalization is not just a trend for tech-savvy shoppers; it is the path to a sustainable and resilient future for
the entire global economy.
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peweHnit. MeToAO0NOMMYECKYl0 OCHOBY COCTaBW/AW CPaBHUTE/IbHLIA aHA/NIM3  KIACCUMYECKMX W TUBKMX
METOA0/IOTUIA, a TaKKe M3yyeHUe TaKUX WHCTPYMEHTOB, KaK MeTog OCBOeHHoro obbema (EVM),
CbanaHcMpoBaHHaA cuctema nokasatenei (BSC) u mozenb coseplueHcTBa npoekta (Project Excellence).
Pe3ynbTaToM ABAAETCA MHTETPUPOBAHHAA CXeMa MPUMEHEHUA OLEHOYHbIX MHCTPYMEHTOB Ha PasHbIX CTaAMAX
M3HEHHOro UMKNa npoeKkta. [enaeTtcA BbiBOA4 O HeobXoAMMOCTM KOMOWHMPOBAHUA GUHAHCOBBLIX U
HeYHKUMOHANbHBIX METPUK 411 KOMMIEKCHON OLLEHKM, CO34atoLWen LLEHHOCTb /15 CTEMKXONAEPOB.
Kniouesble cnosa:
OLeHKa 3PpPEKTUBHOCTH, yNpaBieHUe NPOeKTaMn, MeTo 0CBOeHHoro obbema (EVM), cbanaHcnpoBaHHas
cucTema nokasateneit (BSC), umdpoBan SKOHOMMKA, XU3HEHHbIN LKA npoeKTa, KPI.

BeepeHue. LundpoBaa TpaHchopmauma SKOHOMMKM KapPOMHANBHO MEHAET Mapagurmy ynpasieHuA
NPOeKTaMu, BblABWUras Ha MepBbli NAaH TpeboBaHWA K FMOBKOCTWM, afanTMBHOCTM M LUEHHOCTWU pesynbTaTa.
TpaAnUNOHHbIE METOAbI OLEHKK, CHOKYCMPOBAHHbIE HA KOHTPOJIE «}KEIe3HOTO TPEYro/ibHUKa» (CPOKM, BroasKerT,
CoAeprKaHne), OKasblBAlOTCA HEAOCTaTOYHbIMU AN U3MEPEHMA YCNEWHOCTU NMPOEKTOB B YC/IOBUAX BbICOKOM
HeonpeaeneHHOCTU N U3MEHUMBBIX TPeboBaHWMIA. AKTYaIbHOCTb UCCAea0BaHMA 06ycnoBAEHA HEOOXOAMMOCTbLIO
GOpPMMPOBAHNA KOMMNIEKCHON CUCTEMBI OLLEHOYHbIX MHCTPYMEHTOB, aeKBaTHbIX BbI30BaM LM$POBOM cpeapl.

Lenb AaHHOI CTaTbu — MPOBECTU CUCTEMATU3ALMIO COBPEMEHHbIX METOA0B OLEHKM 3¢dPEeKTUBHOCTH
yrnpaB/ieHMA NPOEKTaMM U ONPELENNUTb HaNpaBAeHNA X aganTaunmn gNsa CTPOUTENbHBIX OPraHU3aLLUi.

OCHOBHAA 4acTb. JBONIOLMA OLLEHOYHbIX METOLO0B MPOLWNA MyTb OT MPOCTOr0 y4YeTa OTKAOHEHWMA NO
CPOKaM M 3aTpaTam K KOMMJIEKCHbIM MOAENAM, U3MEPAIOLLMM CO34aBaeMyto LLeHHOCTb. Knaccuuecknin metop,
0CBOEHHOro obbema (EVM) ocTaeTca KAOUEBbIM MHCTPYMEHTOM OMEPATUBHOINO KOHTPOJIA, MO3BOAAA 4yepes
aHanu3 nnaHoBok ctoumoctn (PV), daktnueckmx 3atpat (AC) u ocBoeHHOro o6bema (EV) BbIfABAATb OTKNOHEHUS
no croumoctu (CV) n pacnmcanuto (SV). OgHaKo ero orpaHMYeHuMe 3aKI0YaAETCA B PETPOCNEKTMBHOM XapaKTepe
M cnaboii cBA3M CO CTPATENMUYECKMMM LEeNAMMU OpraHM3aLmum.

B KauecTBe cTpaTernmyeckoro komnaemeHta EVM BbicTynaer cbasaHCMpoOBaHHAA cMcTema NoKasaTesnen
(BSC), apmanTupoBaHHas ANA NPOEKTHOro ynpasneHua. OHa NO3BOASET OUEHWMBATb MPOEKT MO YeTbipem
nepcnexkTMBam: @UHaHCbI, KIWEHTbl, BHYTPEHHME npoueccbl, 0byyeHMe W pas3suTHe. [daHHbIN noaxon,
TpaHchOpPMUpPYET abCTPaKTHbIE LENM B KOHKPETHbIE KtoueBble NoKasaTtenn apdpektmsHocTh (KPI), obecneunsas
COrNacoBaHHOCTb NPOEKTA CO CTPAaTErnem KOMMNaHUMN.

Ona  OUEHKM  3penocTM  NpoLeccoB M KayectBa  YNpaB/ieHMA  NPUMEHSIOTCS MOLENN
coBeplueHcTBa (Hanpumep, Project Excellence Model GPM). 3T moaenu BK/KOYAKOT COTHU KpPUTEPMUEB,
OXBaTblBalOWMX HE TO/IbKO pe3y/abTaTbl, HO W MeTOAbl YynpaBieHWs, ANAepcTBo, paboTy ¢ KomaHAon u
cTerkxongepamm. Ux npumeHeHuwe, Oyayun TpyaoOEMKMM, Hambosnee peseBaHTHO ANA NpoBeseHus
KOMMNAEKCHOMO ayanTa u 6eHYMapKuHra.

B ycnosuax umdposm3aLLmMm Ha NnepBblii NAaH BbIXOAAT LMPOBO-0PUEHTUPOBAHHbIE METOAbl, OCHOBAHHbIE
Ha aHanM3e BONbWKX AaHHbIX C NPOEKTHbIX naatdopm (MS Project, Primavera P6, Jira). OHM no3BoAsIOT B
peXnme peasibHOro BpeMeHU OTCNEXNBATb METPUKM MPOU3BOAUTENIbHOCTM KOMaHAbI, NPeACcKasbiBaTb PUCKK C
NOMOLLbIO NPEeANKTUBHOM aHANIUTUKM U OLEHUBATb Ka4eCcTBO KOMMYHMKaLMN.

3akntoueHme. Takum o6pasom, coBpemMeHHas cucTema oueHKM 3GGEKTUBHOCTU yNpaBaeHMA NPoOeKTaMu
He MOXKEeT ONMpaTbCA Ha e4MHCTBEHHbIN MeToa,. OHa A0KHA NPeACcTaBAATb COH60M KOMBUHALMIO MHCTPYMEHTOB,
NPUMEHAEMbIX Ha Pa3HbIX 3Tanax *KM3HeHHOro uukna: EVM ana onepaTMBHOro KOHTPOIA UCNOHEHMA BrogykeTa
n rpaduka, BSC ansa cTpaterMyeckoro BbipaBHMBaHUA, MOAEAN COBEPLUEHCTBA A/1A ayAnUTa 3penocTu NpoLLeccos
n uMbpPOBbIE METPUKMN AN MOHUTOPUHIA B PeasibHOM BpeMeHU. s CTpOUTEIbHbIX KOMNaHUI, Takux Kak 3A0
«Tennbin Jom CM», KPUTUYECKM BaXKHOM CTAHOBUTCA WMHTErpauMa 3TUX WHCTPYMEHTOB B €4MHYI0
nHdopmMaLUUOoHHY0 cpeay (Ha ocHose BIM, ERP, CRM), UTO NO3BOIUT NEPENTU OT OLLEHKU OTAENbHbIX MPOEKTOB
K ynpaBaeHuto appeKTUBHOCTbIO Bcero noptdens.
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YAK 005.8
Bnacosa E.3.
CryaeHT-marnctpaHT XY nm. H.®. KataHoBa
r. AbakaH, PO
HayuHbit pyKkoBoguTenb: Tpycosa C.B.
KaHA. 3KOH. HayK, goueHT XIY um. H.®. KataHoBa
r. AbakaH, P®

NPOBNEMbI U MEPCNEKTUBbI PEAJIN3ALUN GEAEPAIBHOIO NPOEKTA «MMPO®ECCUOHATUTET»
HA NMPUMEPE NPOPECCUOHA/IbHOIO OBPA3OBATE/IbHOIO YYPEXOEHUA

AHHOTauuA

MMWHUCTEPCTBO NpocBeLeHUsa POCCUMM OpraHmU3yeT OMbITHO-IKCNEPUMEHTA/IbHOE MeponpuATue, Lesbio
KOTOpPOro CTaHOBMTCA CO34aHMe, MpoBepKa W nocneayowee nNPUMEHEHME COBPEMEHHON MEeTOAMKU
NPOEKTUPOBAHMA  y4ebHbIX nporpamm cpegHero npodeccMoHanbHoro o6pasoBaHMA,  NOBbIWEHME
WMHTEHCMBHOCTM Yy4yebHOro npouecca MNOCPEACTBOM Y/AYYLEHUA NPAKTUYECKUX HaBbIKOB Ha MNepesoBoMm
OCHALLEHMM M peannsaLmm UHTErPaLMOHHbIX NeaarorMyecknux peleHMn B pamKax ¢egepanbHOro npoekTta
«MpodeccnoHanuteT».

Kniouesble cnosa:

npodeccnoHanutet, deepanbHbii NPOEKT, paboToaaTenu, CTyLeHTbl, YepHOropcK, NepcneKkTMBbl peanmsaumm.

AKTYanbHOCTb JaHHOM Tembl 0OycnOB/MEeHa Tem, YTO COBpPeMeHHOe 0bOpa3sOBaHWE CTA/IKMBAETCA C
HeobXoAMMOCTbIO aAaNnTUPOBATLCA K MEHALWMMCA TpeboBaHUAM pbiHKA TpyAa. TpaguuMoHHbIe yyYebHble
3aBefeHMA HeCnocobHbl CBOEBPEMEHHO pearnpoBaTth Ha M3meHeHus notpebHocTel paboToaaTenei.

[na peweHuna sTo npobaemobl BHeApAOT deaepanbHblit NPoeKT «podeccMoHanuTeT» — 3TO HOBbIN
NoAxoA, BKAOYAIOWMIA Nepexos K MPaKTUKO-OPUMEHTUPOBAHHOW Modenn obydeHusA, KOTopas CTaBUT LE/bio
co3faHue ycnosuin ana 3GpheKTMBHOIO 0CBOEHUA YUaLLMMMUCA NPAKTUYECKMX HaBbIKOB eLLE Ha 3Tane y4ébsl [1].

OcHoBoMonaralwWmMmmn  3n1emeHTamyn  npoekta  «lpodeccMoHanuteT»  ABAAIOTCA  Knacrepsl,
npeacrasneHHble 06pa3oBaTe/ibHO-MPOU3BOACTBEHHLIMU LEeHTpamu. 3T Knactepbl GOpmMUpYOTCA MNyTem
obbeanHeHMA 06pas3oBaTesibHbIX  YyUPEXAEHWUIA M NPeanpuATMIA,  BbLICTYNAOWMX  NOTEHUMaNbHbIMK
pabotogatensimum ansa byayLwmx BbinyCKHUKOB [1].

YepHOropcKMin TEXHUKYM OTPacNeBbiX TEXHONOMMIA M3HAYaNbHO OPMEHTUPOBAHHbLIM Ha MOArOTOBKY
CNeunanncToB TeKCTUAbHOM NPOMbIWAEHHOCTU. [ocTeneHHo TpaHCOPMMPOBAICA, YUUTbIBAA SIKOHOMUYECKME
NoTpPebHOCTM pernoHa, U Tenepb CreunannsmpyeTcsa Ha LWMPOKOM CMeKTpe oTpac/ien.
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Meparornyecknii Knactep Ha Tepputopum Pecnybnukm Xakacms cosgaH Ha 6ase YepHoropckoro
TEXHWKYMa OTPaCc/IeBbIX TEXHOIOTUIA. YYAaCTHMKM NeJarormiyeckoro Kaactepa: KonneasKu, TEXHUKYMbl, UMetoLwpe
MacTepckue no npodunto Knactepa, U NapTHepbl-npeanpuatma (pabotoaatenu) [1].

OCHOBHble KOMMNOHeHTbl ansa peanusauum O «MpodeccMoHanUTeT»: co3gaHMe OpraHM3aLUOHHbIX
CTPYKTYP, OTBEYAIOLLMX 33 KOOPAMHALMIO U YIpaBJeHMe NPOEKTOM; pa3paboTka HOPMATUBHbBIX LOKYMEHTOB U
CTaHAapToB; o0bHOBNEHMe nabopaTopuit M yyebHbIX KNaccoB; NpoBeAeHWe NepenoaroToBKY M MOBbILIEHME
KBanuduKaumm AenCTByOWMX npenoaaBaTenei; KOoHcy/nbTauuMM c  paboTogatenamu, y4vyacTBYHOLWMMKU B
pa3paboTke yyebHbIX nporpamm; dMHaAHCOBoe obecrneyeHWe MNPOEKTa; MOCTOSHHbIN MOHUTOPUHI M aHanu3
pes3ynbTaTos.

dtanbl peanusauun M «MpodeccmoHanuTeT» Ha 6ase «YepHOropckoro TeXHUKYMa OTpacneBblX
TEXHONOTUMN»:

1.MoaroToBKa CTyAEeHTOB, MONOAbIX CMELMANNUCTOB MO Nporpammam npoekTta «fMpodeccmoHannteT.

BarkHelWwei YacTbio NPOEKTa BbICTyNaeT BBeAEHNE AeMOHCTPALMOHHbIX 3K3ameHoB. Ha 6ase TexHMKyma
B pamkax peanusauum P «MNpodeccmoHanuteT» nposoauTcs JemoHCTPaUUOHHbIN 3K3ameH. B gekabpe 2025
rogy obydyatowmeca no nporpamme «lMpodeccnoHannteT» Knactepa «legarormka» CTyAeHTbl Tpex rpynn
BMepBble B paMKax MPOMEKYTOUYHOMN aTTecTaunmn caaBanm AeMOHCTPALMOHHbIA 3K3aMeH - PUCYHOK 1.

100% 100%
90% 86%
80%
70%
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50%
40%
30% 20%
20% 14% 13%

-
0% 0% 0% 0% 0% 0%
o 1

4B-22 3Yy-11-22 4Yy4-22

67%

B OTim4HO Xopomo  ®VYposnerBoputrenbHO B HeynoBineTBOPUTEIBHO

PucyHok 1 — PesynbTatsl MNA 3 rpynn (aekabpb 2025 roaa)

AHanuns pesynbTaToB AEMOHCTPUPYET MNONOXKUTENbHYIO OMHAMWKY MNOBbILWEHUA YPOBHA MOATOTOBKM
CTYAeHTOB. TakKnm 06pa3om, MOXKHO rOBOPUTb O MOCTENEHHOM Y/IyYLLIEHMM KayecTBa NOArOTOBKM KagpoB B Xo4e
peanusauuun denepanbHoro npoekrta «MpodpeccnoHannTeT».

2.B pamKkax npoeKTa B TEXHUKYMeE CO34aHbl OCHOBHbIE 30Hbl 06pa3oBaTeNbHOrO KnacTepa. Kaxaana 3oHa
cneumanbHO 06YCTpOEHa M OCHalleHa HeobxoaMMbiM 060pyAOBaHMEM ANA KOHKPETHbIX Leneit obyyeHusa u
BocnuTaHma [3].

3.06y4yeHne npenogasaTeneit (Kypcbl nNpodeccrMoHanbHOM NepenoAroTOBKM — npenogasaTenei,
CTaXKMpPOBKM). HanpaBneHbl Ha ¢opmMMpoBaHMe KaapoBoro noteHumana CMO, obyyeHue COBpPEMEHHbIM
NPodecCcnoHaNbHbIM TEXHOOTUAM.

4.NMpoceeweHne pabotogateneit o degepanbHom npoekTe «MpodeccmoHannUTeT.

CosmectHo ¢ paboTtopatensmu paspabatbiBatoTca o06pasoBaTesibHble MNPOrPaMmbl, Yy4uTbIBalOLME
NoTPebHOCTN S3KOHOMMKM PETMOHA M OTPAC/M.

Kaxkablt Hosbpb ¢ 2023 no 2025 roa NpoBOAMAOCL aHKeTUPOBaHWe paboTogateneit N0  NOATrOTOBKMU
BbiNyCKHUKOB [BMNOY PX «YepHOropckuii TEXHUKYM OTpacneBbix TexHonorni». Lenb: OueHKa KadvecTsa
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NnoAroTOBKW BbIMYCKHMKOB MO MPOrpamMmam MoArOoTOBKM KBAaAMOUUMPOBaAHHbIX paboumnx (caysKawmx) u
CNeunanncToB cpeaHero 3BeHa. B aHKeTMPoOBaHUM y4acTBOBAM NPeACTABUTENM OpPraHM3auuMii U NpeanpuaTun
Mo BCEM HamnpaB/eHUAM MNOAFOTOBKM TEXHWKyMa. Pe3ynbTaTbl NO3BOAAIOT NPeANnOfOKMUTb, YTO KaTeropuyHo
HeA0BOJIbHbIX Cpean pabotonateneit HeT, 83 % Ha BONPOC OTBETUN YTBEPAMUTENLHO, TO ecTb ybeanamcb Ha
NpaKTUKe, 4YTO MX 3anpocbl U noxenaHums [BIMOY PX «4YepHOropckuii TEXHUKYM OTPacCieBbIX TEXHOMAOTUA»
YUYUTbIBAET.

Peanusauma oM «MpodeccmoHanutet» Ha b6ase «4epHOropcKoro TeXHUKYMa OTPac/ieBbIX TEXHONOTNINY
HeceT B cebe psag npobnem:

1.Mpobnembl pU3nYecKoro nsHoca y4ebHoro 3aseseHuns

2.Mpobnema n3-3a HeEXBATKN GUHAHCUPOBAHMUSA

3.Mpobnema HNU3KOM MOTUBALIMM NpenoaaBaTenei

4.Mpobnema HeOCTaTOUYHOM NOATOTOBKU CTYAEHTOB M3-3a HU3KOM MOTUBALLMM K OBYUYEHMIO

5.Mpobaembl TPYA0YCTPOICTBA CTYAEHTOB NOCAE OKOHYAHWUA 0ByYeHuUA

MNyTn peweHua:

MpuBneyYeHe MHBECTULMIN U TPAHTOB 418 MOAEPHM3ALNN MHOPACTPYKTYPbI.

CoTpyAHNYECTBO C rOCYAaPCTBEHHbIMM M YAaCTHbIMMW OPraHU3auMAMKN ANA NoAyYeHUA GUHAHCUMPOBAHWA.

Pa3paboTka n BHeApeHME MEXaHWU3MOB NPUBAEYEHUA AOMNONHUTENBbHBIX UCTOYHUKOB GUHAHCMPOBAHMUA,
TAKMX KaK rpaHTLl.

BHegpeHMe cuctembl MOTMBALMM M MOOLWLPEHUA MpenosaBaTenei, BKAOYAA MoBblleHME 33apaboTHOM
naaTol.

Pa3paboTKka 1 BHeapeHWe coBpemMeHHbIX 06pa3oBaTe/IbHbIX METOAMK U TEXHOOMMIA, KOTOPble NOBbIWAOT
WMHTEepec CTyAEHTOB K 0by4yeHuto.

Pa3paboTKa 1 BHegpeHWe NporpaMm HacTaBHUYECTBaA.

O)KnAaemblit pesynbTaT - CO34aHWE COBPEMEHHOM cUcTeMbl nNpodeccmoHanbHoro obpasoBaHus,
obecneunBatoen NoAroToBKY KBanMdUUNMPOBaHHbIX CNeLMaancToB, BOCcTpeboBaHHbIX Ha pbliHKe Tpyaa [2].

MepcnekTuBbl peannsaumm npoekTa «MpodeccMoHanmTeT» Ha 6ase TeXHNKyMa:

1. BHeapeHue UMOPOBbLIX TEXHONOMMMA MNOMOTYT CTYAEHTAM OCBOUTb COBpPEMEHHble LMdpoBble
WHCTPYMEHTbI U HaBbIKMU.

2. OpraHusauma macTepcKkux, NaoLWwaaoK opraHusaumin-naptTHepos no Pecnybivke Xakacua.

3. OpraHusaumnsa KypcoB MOBbIWEHUS KBaAMdUKaALMKM U NepPenonroToOBKMU, a TaKXKe NpPoBefeHUe OYHbIX
CTaXMPOBOK A5 NpenogasaTteneit TeXHUKyMa.

4. UudopmmpoBaHue paboTomatenein o Lensx 1 3agadax npoekrta «MpodpeccnoHanmuTeT» N COBMeCTHas
pa3paboTKka 06pasoBaTesibHbIX NPOrpPamm.

5. Pa3paboTKka M BHeApeHWe MPOrpamm HaCTaBHMYECTBA, OPraHM3auMA KapbepHbIX AHEN U APMapoK
BaKaHCUI ANA CTYAEHTOB.

3T mepbl 6yayT cnocobctBoBaTb 60nee 3PPEKTUBHON peannsaumm NPoeKTa 1 JOCTUKEHUIO ero Lesei,
4yTo B MTOre npuMBeAEeT K CO34aHUI0 COBPEMEHHOW W BoCTpeboBaHHOM cucTembl MNPOGECCMOHANBHOMO
obpasoBaHus [2].

Takum o6pasom, «lMpodeccmoHanuTeT» o0b6naZaeT OrpOMHbIM MOTEHUMANOM ANA CTUMYAMPOBAHWUA
COUMANbHO-9KOHOMMYECKOro  passutua  Poccnn. 0O6beauHAA  yCUAMA  TOCYAAPCTBEHHbIX  OPraHoB,
paboToaaTenei, Hay4HOro coobLWecTBa M LWMPOKON OBLLECTBEHHOCTM, 3TOT MPOEKT CMOCObEH KayecTBEHHO
NoAHATbL YPOBEHb NOAIOTOBKW Kagpos..

CNMCOK UCNONb30BAHHOI INTEpPaTypbI:

1. KoHoBanos, A.A. [loarotoBka MmacTepoB MPOU3BOACTBEHHOrO 0Oy4YeHUs B YCAOBUAX peanmsauunu
benepanbHoro npoekra «MpodeccuoHanuter»: moHorpadus / A. A. KoHosanos, A. U. JlbiXXuH. — EKaTepuHbypr:
Prmny, 2023.-101c.
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YAOK 33
Fainbynnoes H.
JKcnepT No NPOMbILWIEHHOW aBTOMaTMU3aLMMK,
ocHoBatesb Rubber Plast Pharm, XMed, Garnet Hotel
TalwKeHT, Y36eKucrtaH

PA3PABOTKA NMPOrPAMM NOA/NIbHOCTU B NPOMBbILLU/TIEHHOM B2B:
®AKTOPbI NOBTOPHbIX 3AKA30B U YAEPXKAHUA KIMEHTOB

AHHOTauuA

B cTatbe paccmaTpmBatoTca ocobeHHOCTN GOPMUPOBAHUA NOANBHOCTM KIMEHTOB B NPOMbILIEHHOM B2B-
CerMeHTe Ha npuMmepe NPOM3BOACTBA YNAKOBKW. MMOKA3aHO, YTO B OT/MYME OT NOTPEOUTENLCKUX PbIHKOB,
NOBTOPHbIE 3aKasbl B MPOMbILIEHHOCTM ONPeAesAaloTCA He Mnporpammamum N0ANbHOCTM, a onepalyoHHOM
CTabMNbHOCTLIO NOCTaBLIMKA. Ha ocHoBe NpakTMyeckoro onbiTa KomnaHum Rubber Plast npoaHannsnpoBaHbl
KNtoyeBble $aKTopbl, BAUAIOWME Ha YyAEPrKAHWE KAMEHTOB: NPeACKasyeMoCTb CPOKOB, NOBTOPAEMOCTb
napameTpoB NPOAYKLMMU, YNPaBASEMOCTb NPOM3BOACTBEHHbLIX NMPOLLECCOB M B3BELUEHHbIA NOAXO04 K 3anycKy
HOBbIX HanpasneHun. CaenaH BbIBOA, O POAWU yNpaBJEHYECKUX pelleHul B obecrneyeHun AOArOCPOYHOro
COTPYAHMYECTBA C 3aKa3unKaMu.

Kntouesble cnosa:
B2B, 10ANbHOCTb KAMEHTOB, NPOMBILWJIEHHOCTb, MOBTOPHbIE 3aKa3bl, NPON3BOACTBO YNAaKOBKK,
onepaLmoHHan cTabuabHOCTb, yipaB/ieHne NPon3BOLACTBOM.

BeeaeHue

B npombiwneHHom B2B-cermeHTe TepMWH «Nporpamma JIOAAbHOCTU» MPUMEHAETCA OrpaHUYEHHO W
peaKo OKasblBaeT NPAMOE BIMAHME HA peLlleHne KANeHTa 0 NOBTOPHOM COTpyAHMYecTse. B oTanymne ot posHuubl
M CEPBUCHbIX OTPACNEN, 34eChb KNOYEBOE 3HaUYEHNE MMeIOT GaKTOpPbl, HANPAMYIO CBA3aHHbIe C ONepPaLnNoHHbIMU
pUCKaMM 3aKkasumka. CO6OM B NOCTaBKE WAM OTKJOHEHME MapaMeTpoB MPOAYKUMM OTPaXKaloTca Ha
Npon3BOACTBEHHOM rpadmKe, KOHTPAKTHbIX 06A3aTeNbCTBAX U penyTaunn KOMNaHUU-NOKynaTens.

Mpu BblbOpPE MNOCTaBLIMKA MPOMbILLIEHHbIN KAMEHT OLeHMBaeT crnocobHocTb NapTHEpa obecneuynTb
CTabunbHOCTb npoueccoB. [oBTopAemMoCTb NApPTUKA, NpeacKasyemMble CPOKM MOCTaBOK M HEU3MEHHOCTb
XapaKTeEPUCTUK NPOoAYKLUN GOPMUPYIOT OCHOBY A0JATOCPOYHOr0 B3anmoaencTemna. Ecnm nocraBwmnK nossonset
3aKa34MKy MAaHUPOBaATb MNPOM3BOACTBO 6e3 MNOCTOAHHbLIX KOPPEKTUPOBOK M PYYHOrO KOHTPOAA, TaKoe
COTPYAHMYECTBO NPUOBPETAET YCTOMUYMNBLIN XapaKTep.

PelweHne o NOBTOPHOM 3aKa3e B NpombilaeHHOM B2B dopmupyetca B ycioBuax cobntogeHna CPOKOB,
CTabunbHOCTM NapamMeTpoB NPOAYKUUN U MUHMMANbHOM HEObBX0AMMOCTM ONepaLMOHHOrO BMeLLATeNbCTBa CO
CTOPOHbI KANEHTA. MMeHHO 3TK daKTopbl CTaHOBATCS 6a3oi AnA AafbHEWLEro pa3BUTUA OTHOLLEHUIM MeXKay
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NPouM3BOAUTENEM U 3aKa34YMKOM.

Kak meHsieTca dopmat paboTbl Npu nepexose K perynsapHbiM NOCTaBKam

B npomblILLIeHHOM NPON3BOACTBE NOBTOPHbIE 3aKa3bl NPOABASAIOTCS Yepes u3meHeHne dopmara paboTbl.
KNAneHTbl HauMHAOT 3aKa3blBaTb YNAKOBKY KPYMHbIMW NapTUSIMM U 3apaHEee COrnacoBbIBatoT rpadMKn NocTaBoK.
MNoABnAETCA rOPU3OHT NAAaHUPOBAHMSA, KOTOPbIA COBNAAAeT C UX COBCTBEHHbIMM MPON3BOACTBEHHbBIMM LIMKIAaMMU
— a NOCTaBLUUK NOCTENEHHO CTAHOBUTCA YaCTbHO OMNMEepPaLMOHHOIO KOHTYPa 3aKasumKa.

Mocne Toro Kak B Rubber Plast yaanocb ctabunnsmpoBatb napameTpbl NPOAYKUUU U CPOKU MOCTaBOK,
n3meHuca popmat paboTbl C KAMEeHTamMK. BMecTo pa3oBbix 3aKa30B Mo 0TAe/IbHble NAapTUU 3aKa34yMKM Havyanu
NAaHUPOBATb YMNAKOBKY Cpa3sy Mo4, HEeCKONbKO NPOU3BOACTBEHHbIX UMKNOB. O6CyXAeHMEe CMecTUNocb C
OTAEeNbHbIX MOCTAaBOK Ha cornacoBaHue obuwero rpaduka, NPMBA3AHHOTO K MJIaHy BbiMyCKa NPOAYKLMU Y KMEHTa.

OaHOBpPEMEHHO M3MEHWM/ICA M COCTaB 3aKa3oB. YacTb K/AMEHTOB CTasia 3aKasbiBaTb Y Rubber Plast cpasy
HECKO/IbKO 3/1eEMEHTOB YNAaKOBKU — KOJINA4YKK, NPOOKU, STUKETKU. [N 3aKa34YMKOB 3TO 03HAYaN0 MEHbLLE TOYEK
KOHTPONS BHYTPM COBCTBEHHOIO NPOMU3BOACTBA U Bosiee NPOCTYHO IOTMCTUKY: OTBETCTBEHHOCTb 338 COOTBETCTBUE
napameTpoB KOHLEHTPUPOBANACh Y O4HOMO NOCTaBLUMKA.

MoBTOpHblE 3aKa3bl B Takom QopmaTe 3aKpennsnucb He 3a CYET AOMONHWUTENbHbIX YCA0BUWA WU
cneumnanbHbIX AOTOBOPEHHOCTEN, a 38 CYET BOCNPOU3BOAMMOCTM npouecca. Ecnm umkn noctaBkm npoxoann b6es
PY4YHbIX KOPPEKTUPOBOK M C60EB, OH CTaHOBUACA paboyen cxeMon B3aMMOAENCTBMA HA NOCTOAHHOM OCHOBE.

YTO NpULWNOCL U3MEHUTL B NPOU3BOACTBE

B npakTtuke Rubber Plast nepexos K perynspHbiM NocTaBKkam MPOU3OLLES, KOrAa BHYTPM NPOU3BOACTBA
MCYE3/IN UCTOYHMKU HECTabMIbHOCTU, HAaMNPSAMYIO BIUAIOLLME Ha CPOKM U KayecTBo.

MepBblt y3KMA ydacToK bbin cBA3aH € 3akynkamu. Ha crtapte Rubber Plast npoussoaun Tonbko
TepmoycCago4Hble KO/1Na4Kku. an 3TOM K/INEeHTbl UCMO/1b30Ba/In U Apyrne sanemeHTbl YNaKOBKUN — I'IpO6KVI,
3TUKETKU, AOMNONHUTE/IbHbIE YKYNOPOYHbIe pelleHuA. Cblpbé NOKynanaocCb HeboNbLLNMUN napTuAMnM y pasHbIX
NOCTaBLUNKOB, M3-3a YETO MEHSAIUCH LLEHA, CPOKU U XapaKTepPUCTUKU MaTepuana. 3To NPUBOANAO K OCTAHOBKaM
JIMHUIA 1 cpblBam OTrpy30K. [Mepexos Ha AOFOCPOYHbLIA KOHTPAKT C O4HMM MOCTAaBLUMKOM WM 3aKYMKKW Ha
HECKOJIbKO MecsLLeB Bnepés no3sosivam 3adpuKCMpoBaThb YCI0BUA M yBpaTb 3aBUCUMOCTb NPOU3BOACTBEHHOIO
rpaduka ot nepeboes B CHabKEHUMN.

BTopoit 610K — camu NPoM3BOACTBEHHbIE ONepaunn. ABTOMaTU3aL Mo BHEAPANN HE MO BCEMY LIEXY Cpa3y,
a B Tex 3Tanax, r4e Yalle BCEro BO3HWKA/NM OTKAOHeHWs No KayecTBy. HoBoe ob6opyaoBaHWe MNO3BOAWIO
3aKpennTb NapameTpbl BbiMyCKa M BOCMPOU3BOAUTb WX OT MapTUM K MapTMKU. DTO CHU3UAO Gpak u ybpano
3aBMCUMOCTb pe3y/ibTaTa OT KOHKPETHOM CMeHbl UK onepartopa.

Mo mepe pocTa 06LEMOB CTaso ACHO, YTO 6€3 NPOo3payHOro y4yera ynpasaaTb NPOU3BOACTBOM OYEHb
CNOXKHO. dn1iemeHTbl ERP 1 ynpaBiieHYeCcKoro yyeTta BHeAPAUCh AN KOHTPOIA 3arpy3KM IMHUIA, OCTaTKOB CbipbA
M CPOKOB MCMOJIHEHMA 3aKas30B. ITO Aa/i0 BO3MOMKHOCTb COM/1acoBbiBaTb rpaduKM MOCTABOK C KAMEHTaMMU
3apaHee, a He pelwaTb BONPOCHI yrKe nocae noasaeHus cboes.

MpaKkTuyecknini apPeKT oT BHeApPeHUsa ynpaBieHYecKoro yyeta u sanemeHToB ERP B npombllieHHOM
NPoOM3BOACTBE MPOABAAETCA HE TOJIbKO BO BHYTPEHHEW YnpaBAseMoCTM, HO M B MNapameTpax, Hamnpsmyto
3HAYMMBbIX ANA KANMEHTOB. CHUXKEHWE BPEMEHU peaKummn Ha cboun, pocT nokasatens OTIF n ysennueHue gonu
NOBTOPHbIX 3aKa30B GUKCUPYIOTCA KaK TUNOBOW pe3y/bTaT A1A NPOM3BOACTBEHHbIX KOMMAHUIA, BHeAPAOLLUX
NPOo3payHble CUCTEMbI NMAAHUPOBAHUA U KOHTPOAA. CpaBHUTENbHAA AMHAMMKa KAlOYeBbIX MOKasaTtenein o u
nocne BHeapeHna ERP B Npon3BOACTBEHHbIX LienoYKax npeactasaeHa B Tabanue 1.

Mokasarenb o sBHeppeHua ERP Mocne BHeapeHua ERP
YposeHb OTIF 87-90% 95-97%
Jona nOBTOPHbIX 3aKa30B 6a308blIi ypOBEHb +10-15%
Bpemsa peakunu Ha cbom 24-48 yacos 6—12 yacos
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OTpenbHoM 3apadelt ctana paboTta ¢ NepcoHanom Mpu 3anycke HOBOro obopynosaHua. Mpu 3akynke
NMHWIA B KnTae nponsBoanTe b Hanpasaaa MHKEeHepa, KOTOPbIA OKOI0 Mecsla paboTan HenocpeacTBEHHO Ha
nnowaznke Rubber Plast. OH yyacTBoBan B 3anycke, obyyasn onepaTopoB M MOKasblBaa, Kak 06CAyxmBaTb
obopygoBaHMe B peasibHbiX yCnoBuUaAX. Takol ¢dopmaT Nno3Bo/IMA ObICTPEE BbIATU HA CTAabU/IbHbLIA pPeXxum u
COKPATUTb KOANYECTBO OWMBOK Ha cTapTe.

[na vactm npoaykuum mcnonbzosann RFID-meTKM — KaK MHCTPYMEHT MPOCAEKMBAEMOCTM NAPTUMN U
3aLUMUTbl YNAKOBKM. ITO OblJIO0 BaXKHO ANs KAMEHTOB, paboTalolWmMX C CETAMM M IKCMOPTHLIMU PbIHKAMM, Fae
TpeboBaHMA K KOHTPOIHO MOCTAaBOK BbILUE.

UccnepoBaHne McKinsey nokasbiBaeT, 4to RFID paét usmepumbin 3ddeKT B onepauyoHHOM
CTabUNbHOCTU: TOYHOCTb Y4€Ta 3anacos yay4ywaeTtca 6onee yem Ha 25%, a Tpynpo3aTpaTbl Ha onepauuun c
3amacamm cHuxatTca Ha 10-15%.

Mo mepe HaKOM/IEHWA COBMECTHOIO OMbITa KAMEHTbl BCE Yalle NOAHWMANN BOMPOC KOMMIEKCHbIX
NoCTaBoK. [1A HWMX 3TO 03Ha4Yan0 MeHblUe TOYEK KOHTPOo/A, 6onee NPoOCTON AOKYMEHTOOBOPOT U CHUMKEHME
PUCKOB CpbiBa NPOM3BOACTBA U3-32 HECUHXPOHM3MPOBAHHbIX MOCTAaBOK. 1A NpoM3BoAUTENs — HEOBXO4MMOCTb
pacwmpATb aCCOPTUMEHT aKKypaTHo, 6e3 noTepu ynpasaaemocTy.

Kak N1081bHOCTb CBA3aHa C 3aMyCKOM HOBbIX HanpaB/ieHui

Mo mepe pocTa Rubber Plast paccmaTpuBan 3anyck HOBbIX HanpPaBAEHWUM, HO He BCE U3 HUX AOXO4UAW L0
MacwTabuposaHua. B oaHMX caydanx cebecToMMOoCTb NOC/ie TECTOBbIX 3aMyCKOB OKa3sblBasach Bbille PbIHOYHOM.
B apyrmx — o6bEMa 3aKa30B He XBaTaNo AN YCTOMYMBOM 3arpysku JIMHWUK, OaKe NPU KOPPEKTHoW paboTe
obopypoBaHus.

B TakuMx cMTyaumax NPOeKTbl OCTaHaBAMBAAW Ha 3Tane TecToB. PelleHne NPMHMMANOCh A0 TOro, Kak HOBOe
HanpasieHMe HauMHano 3abMpaTb MOLLHOCTU, BHUMaHWE KOMaHAb! M yNnpaBaeHYEeCKnii GpoKyc y AeNCTBYHOLLMUX
JNIVHWIA.

3T0 HanpAMYIo BAMANO Ha PaboTy C TEKYLWMMM KAMEHTaMW. PaclumpeHne acCopTUMEHTA He MPOUCX0AMI0
3a CcYyéT cboeB B 6a3oBbiX NOCTaBKax. [1POM3BOACTBEHHbIE MNapamMeTpbl, CPOKM W TpaduKM OCTaBaNUCh
HeM3MeHHbIMM JaXKe B Nepuosbl pocTa.

[nA 3aKa3uMKOB 3TO 03HAYa/N0 NPOCTYIO Bellb: NOCTABLLMK HE SKCMEPUMEHTUPYET 3a UX CYET. OBBEMBI U
06s3aTeNbCTBa COXPAHAIOTCA HE3aBMCMMO OT BHYTPEHHWX MONbITOK paclimpeHua. WMmeHHO Takas
npeacKasyemMocTb M CTAaHOBUTCA OCHOBAHWEM A1 AONTOCPOYHOM PaboTbl.

B NpPOMbBIWAEHHOCTM YyAepKaHWe KAWEHTOB CTPOWUTCA Ha CNOoCOBHOCTM MOCTaBLMKA COXPaHATb

111


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

CTabunbHOCTb B nepuogpl pocta. OnbiT Rubber Plast nmokasbiBaeT, YTO OTKa3 OT 3anycKa HanpasiaeHui 6es
noATBEPXKAEHHOMO CNpPOCa CTAHOBUTCA YacCTblo OTBETCTBEHHOCTM Nepes KAMeHTaMu U NoaaepKMBaeT aosepue
B IO/ITOCPOYHOM paborTe.
CNMCOK UCNONb30BaHHOM INTepaTypbl:

1. Morgan R.M., Hunt S.D. The Commitment-Trust Theory of Relationship Marketing // Journal of Marketing.
1994. Vol. 58(3). P. 20-38.
2. Ulaga W., Eggert A. Value-Based Differentiation in Business Relationships: Gaining and Sustaining Key Supplier
Status // Journal of Marketing. 2006. Vol. 70(1). P. 119-136.
3. Kumar V., Batista L., Maull R. The Impact of Operations Performance on Customer Loyalty // Service Science.
2011. Vol. 3(2). P. 158-171.
4. Sandouga S.A.S. The Impact of Enterprise Resource Planning (ERP) System Usage on Supply Chain Integration
(Ha npumepe dapmnpounssoacTsa) // marucrepckas gucceptaums. 2020
5. TariganZ.J.H., Hotlan S. (n gp.). The effect of ERP on firm performance through information quality and supply
chain integration (amnupuuyeckas pabota no ceBAske ERP - KauyecTBO MHbOpMauuM —-> onepauyoHHas
pe3ynbTaTMBHOCTb). 2021.
6. ChoiS.H., PoonT.C., & ap. RFID tag data processing in manufacturing for track-and-trace / anti-counterfeiting
(npuknagHoi pasbop RFID gns nponsBoACTBEHHOW NpocnexnsaemocTn). 2015
7. Tan J.,, & ap. Anti-Counterfeiting and Traceability Systems in Supply Chains (0630pHbIi maTepunan no
cucTeMaM  3alMTbl M MPOCNEXKMBAEMOCTM; MOME3eH KAK aKaZeMUyecKas pamKa AN «33luTol
ynakosku/naptuinn). 2023.
8. Axia Institute / RAIN Alliance. Research on RAIN RFID for supply chain traceability (npumep npuknagHoro
nccnenoBaHUA No AOCTUKEHWUIO MOAHON NPOCAEXMBAEMOCTU B MOAENbHOM Lienouyke). 2025.
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NPOEKTHbIN O®UC KAK UHCTPYMEHT COBEPLLUEHCTBOBAHUA CUCTEMDbI
KOPMNOPATUBHOIO YMPABJIEHUA

AHHOTauuA

B cTaTbe uccnepyetca ponb MNpoekTHoro oduca (PMO) KaK CUCTEMHOro 3snemMeHTa MOAepHWU3aLUu
ynpasneHua npegnpuatvem. Llenb paboTbl — 060CHOBaTb KOHLIENTYa ibHbIE€ OCHOBbI M MeXaHU3Mbl MHTErpauum
PMO pana nosbileHMA OpraHusauMoHHoOM 3ddeKkTMBHOCTU. MeTogonornyeckyto 6asy cocTaBuIM aHanus
Hay4YHbIX TPyAOB B 061aCTU MNPOEKTHOrO MEHeAXMEeHTa W KOPNOPaTUBHOIO YynpaB/ieHua. PesynbtaTom
NUCCNef0BaHUA SIBAAETCA CTPYKTYPMPOBaHHAA MOAENb B3aMMOCBA3N NPOEKTHOro odumca ¢ KnoyesbiMn BUsHec-
npoueccamu, AeEMOHCTPUPYIOLLAA ero 3HaYeHne Kak LeHTpa KoMNeTeHUMn U KoopamHauun. enaetca BbIBOA O
TOM, YTO BHegpeHne PMO cnocobcTByeT cTaHAapTM3aLMKM NPOLECCOB, ONTUMM3ALMN PECYPCOB U AOCTUKEHUIO
CTpaTernyeckux uenemn npeanpusatus.
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Kniouesble cnosa:
NpPoeKTHbI oduc, PMO, cucTema ynpasaeHUsa npegnpuaTMEM, YNPaBaeHUE NPOEKTaMMU,
OpraHusauMoHHaa 3PPeKTUBHOCTb, KOPMOPATUBHOE yrpaBaeHMeE.

BBeaeHue. B ycnoBuax AMHAMUYHON PbIHOYHOM cpeabl U UMdPOBON TpaHCchOpMaLUN TPAAULMOHHbIE
CUCTEMbI YNpPaBAeHUs NPeanpUATUAMKU CTaNKMBAIOTCA C BbiI30BaMMK, TPeOylOWUMU BHEAPEHUA TUBKMX,
aJanTUBHbIX MexaHn3mos. OAHUM M3 TaKMX MEXaHM3MOB BbICTyNaeT NPOeKTHbIA opuc (Project Management
Office, PMO), 3B0NIOUMOHNPOBABLLMI OT GYHKLMM KOHTPOIA OTAENbHbIX MPOEKTOB A0 CTPATErMYeckoro LeHTpa
ynpasneHua nopTdenem MPOEKTOB W OPraHU3aLMOHHbIX M3MEHEHWN. AKTyanbHOCTb MCCAefOoBaHMUA
obycnoBaeHa He0b6X0AMMOCTbIO cMcTeMaTM3aumm poan PMO Kak MHTErpaLMoHHOIO 31eMEHTA, CBA3bIBAOLLENO
OMEepPaLMOHHYID AeATEeNbHOCTb CO  CTpaTerMyeckmm BuaeHuem. Llenbio gaHHOWM cTaTbu  ABaseTca
KOHLEeNTyanM3aumMa MpoeKTHOro o¢uMca KaK MHCTPYMEHTa COBEPLUEHCTBOBAHWMA  0OLlWen cuctembl
KOPMOpPaTMBHOTIO ynpas/eHus.

OcHOoBHaA 4acTb. CoBpemMeHHble WCCNeA0oBaHUA ONpeaensoT MNPOEKTHbIM oduc Kak ¢dopmasibHyto
OPraHW3aUMOHHYIO CTPYKTYpPYy, OTBEYAIoWYl 33 LEeHTPanM30BaHHOE W CKOOPAVMHMPOBAHHOE YMpaB/ieHue
nNpoeKkTamu, Nporpammamn n noptdenamm B pamkax npegnpuatma. Ero GyHKLMOHaAbHAA poab MHOTOrpaHHa u
BapbMpyeTCca OT noaaeprKuBatollelt (MeTogonornyeckas nomollb, obyyeHue) 40 AMPEKTUBHON (ynpasieHue
pecypcamu, cTpaTernyeckoe naaHuposaHue). MexaHuam ¢yHKUMOHMpPoBaHMA PMO ocHOBaH Ha BHegpeHWUn
e4MHbIX CTaHAApPTOB, MeTofosiornii (Takmx Kak PMBOK, PRINCE2, Agile) u nHcTpymeHTOB ynpaBneHus, 4To
obecneuynBaeT CKBO3HYIO NPO3PaYHOCTb NPOLECCOB U Pe3yNbTaToB.

KntoueBbiM acneKkTom COBEpLUEHCTBOBAHMA CUCTEMbI ynNpaBaeHna Ha ocHoBe PMO asndetca co3gaHue
eaMHOro MHPOPMALMOHHOIO nons. MNMPOeKTHbIM oPUC aKKyMyanpyeT AaHHble O xoge, btogKeTax, pucKax u
pes3yabTaTax BCEX MHULMATMB, NO3BOAA PYKOBOACTBY NPUHMMATb 0OOCHOBaHHbIE CTpaTerMyeckne peLleHus o
NPUOPUTU3ALUN U pacnpeseneHnn nHeecTuunin. 3to TpaHchopmmpyet PMO u3 3aTpaTHOro nogpasgeneHus B
aKTWUB, TEHEPUPYIOWMA LLEHHOCTb Yepe3 MNOBbIWEeHWE YCNELWHOCTU MPOEKTOB M CKOPOCTM aganTaumm K
N3MEHEHUAM.

3HauMmocTb npoekTHoro oduca anAa 3PPeKTUBHOCTM NPeAnpUATUA NPOABAAETCA B HECKOJIbKMX
NA0CKOCTAX:

1) sKoHOMUYeCcKoM (CHUKeHWe nepepacxona 610AXKETOB U CPOKOB);

2) opraHn3auMoHHOM (NoBbIWEeHME ANCLUMNIMHBI U OTBETCTBEHHOCTH);

3) cTpaTeruyeckoi (obecneyeHme cornacoBaHHOCTU NPOEKTOB C BU3HEC-LEeNsmu).

CnepoBatenbHo, PMO BbicTynaeT He NPOCTO MHCTPYMEHTOM, @ 31eMEHTOM KOPNOPATUBHOMN Ky/abTypbl,
OPMEHTUPOBAHHOM Ha pe3y/bTaT U HeNpepbIBHOE COBEPLUEHCTBOBAHME.

3akntoueHume. MNpoBeaeHHbIN aHaNN3 NO3BOAET YTBEPHKAATb, UTO NPOEKTHbIN 0DUC ABNAETCA KPUTUUECKM
BAXXHbIM 3/1IEMEHTOM A1 MOAEPHU3ALLMN CUCTEMbI YIIPAB/IEHMA COBPEMEHHbIM NpeanpuatTuem. Ero BHegpeHune
NMo3BO/MAET CUCTEMATU3UPOBATb PA3PO3HEHHYHD MPOEKTHYD AeATeNbHOCTb, MOAYMHMB ee  0bLwMMm
cTpaTernyeckum opueHtupam. dodekTuBHocTb PMO npAmMO KoppenupyeT C ypoBHEM ero MHTerpaumm B
OPraHU3aLMOHHYO CTPYKTYPY M BM3HEC-MPOLECCHl, @ TaKXKe C NOALEPMKKOM CO CTOPOHbI TOM-MeHeaXMEHTa.
JanbHelwme nccnenoBaHna LeaecoobpasHO HaNnpPaBUTb Ha OLEHKY 3penoctu PMO 1 pa3paboTKy MeTpuK ans
N3MepeHus ero BK1aAa B AOCTUKEHME KNtOYeBbIX NOKasaTenel appektusHoctv (KPI) npeanpusaTms.

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. BonbdcoH, b. TnbKoe ynpasneHne npoektamu u npogyktamu / 6. BonbdcoH. — CM6.: Nutep, 2020. — 144 c.
2. WnbuH, B.B. MpoeKTHbIN MeHeaKMeHT: ydyebHoe nocobue / B.B. UnbuH. — 3-e u3a. (3n.). — Mocksa:
NHTepmeamatop, 2021. — 266 c.

3. [OyHaes, M.A.YnpaBieHue npoekTaMu: TEOpMA 1 NpakTUKa: yuebHoe nocobue / M. A. [lyHaes. — M.: KHOPyc,
2024.-212c.
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4. bBabeHKo, A.C. DBO/IOLUA TEOPETUYECKMX MOAXOA0B K YrpaBAeHUIo NpoekTamm B skoHomuKe / A.C. babeHKo
// Novalnfo.Ru. — 2023. — Ne 135. — C. 29-32.
© T'peunwHmnkosa M.T., 2026
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®UPMEHHbIN CTUNb KAK UHCTPYMEHT 0,0BEPUA: BAUAHUE BU3YANIbHON
UOEHTUYHOCTU HA NOANIbHOCTb KJIMEHTOB

AHHOTauuA

B yc/noBMAX COBPEMEHHOTO meama-naHAawadTa, rae KAWEHT BOBJIEYEH B HEMPEPbLIBHbIN BU3yasibHbil
Ananor ¢ 6peHaoM, posib GUPMEHHOTO CTU/IA KAK OCHOBbI [IOBEPWUA CTAaHOBUTCA BaXKHbIM 3/IEMEHTOM
KOMMYHMKaumMK. [JaHHas CcTaTbs aHa/M3MPYET, KaK LeNoCTHAA M afanTMBHAA BU3yanbHaa UAEHTUYHOCTb He
TONbKO obecrneynBaeT MrHOBEHHYIO Y3HABAaeMOCTb, HO WM Noc/nefoBaTe/IbHO GOPMUPYET MCUXONOTUYECKYIO
HaZeXHOCTb bpeHaa, YTo ABAAETCA KAtoYeBbiM GaKTOPOM B NOCTPOEHUU AONTOCPOYHOM N0ASIbHOCTM KJANEHTOB.

Lleno paboTbl: NpoaHanM3MpoBaTb BAUSAHME GUPMEHHOTO CTUAA Ha GOPMUPOBaAHUE JOABHOCTU
K/MEHTOB, BbIIBUB, KakMM 06pa3som LENOCTHas BW3yasibHAA WAEHTUYHOCTb BbICTYNaeT WHCTPYMEHTOM
CTpaTerMyeckoro gosepusa, TpaHchopmmupyeT BocnpuaTme bpeHaa u onpeaensaet apGeKTUBHOCTb 40NTOCPOYHbIX
KOMMYHMKaLW C LeneBoi ayantopuen.

KntoueBble cnosa:
GUPMEHHbBIN CTUAb, MAEHTUYHOCTb, lOBEPUE, NOANBHOCTb, BOCNPUATHE.

®PUpPMEHHbIN CTUNb — 3TO LeNI0CTHas cTpaTerma 6peHaa, BbipaXKeHHan Yepes CUCTEMY B3aMMOCBA3AHHbIX
3/1EMEHTOB: JIOrOTUIM, LBET, WPUTbI, 06pas3bl 1 KOMMYHUKALMOHHbIN TOH. 3Ta cMcTema paboTaeT Kak eauHbIN
MEXaHW3M, C034aBas YHWKANbHOCTb M obecneymBas NOC/NELOBATE/IbHOCTb BOCMPUATUA, UYTO HAMPAMYHO
YKpenaseT gosepue 1 N0ANbHOCTb ayAUTOPMM Ha BCEX TOYKAX B3aMMOAENCTBUA C KOMMNAHUEN.

MepBoe BneyatneHue oT 6peHAa dopmupyeTca BU3yanbHO. [lM3aliH BbIBECKM, OpOpMAEHME caliTa Uan
YMaKOBKa NPoOAyKTa 33a4at0T TOH AasibHEMLWIMM OTHOLEHUAM. Hanpumep, caeprkaHHas MOLLb UM y3HaBaeMbll
KpacHo-6enblii cTnAb «MarHuTa» roBopsaT O AOCTYNHOCTU U YBEPEHHOCTU, @ TEXHONOTMYHAA NAKOHUYHOCTb U
AMHaMUYHaA TunorpaduKka «AHAeKca» cpasy TPAHCAUPYIOT LEHHOCTU MHHOBAUUM M 3dDEKTUBHOCTU. TaKol
ACHbI BM3YaNbHbIN A3bIK NOACO3HATE/IbHO YMTAETCA KaK NPM3HaK NpodeccMoHanmM3ama u HageKHoCTU.

OpfHaKo posib GUPMEHHOTO CTUASA TNy6xKe NpocToi y3HaBaemocTu. OH paboTaeT ¢ amounamu, cosaasan
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ycToiiumBble accoumaumu. lcuxonorns uBeTa, XapakKtep wpudToB U cTuab doTtorpaduii  dopmupytoTt
YyBCTBEHHbIN ¢GOH. Tensble, «xnebHble» OTTEHKM W YHOTHaA nnactuka obpasoB «BKycBunna» Bbi3biBatoT
OLLyLLLEeHME AOMALLHOCTM M 3ab60Tbl 0 KadecTBe. A BpyTanbHaA 3CTETMKA, HaTypasibHble MaTepUasibl U «CUIOBOMN»
YepHbIM UBET B KOMMYHMKaLMAX «CbepbaHKa» accoummpytoTca ¢ GyHAAMEHTANAbHOCTBIO M 3aLLMLLEHHOCTLIO. ITO
co3aaeT rnybokyo cBA3b C NOTPebUTeNEM HA OCHOBE PasAeNfiemMblX LEHHOCTENM, NepeBoaA NOANbHOCTb B MHOE,
3MOULMOHaNbHOE KauecTBO, CO34aBas OCHOBY A/1A NOANbHOCTM HA OCHOBE Ob6LLMX LLEHHOCTEN.

Y3HaBaeMocTb, GopMMpyemasn nocaefoBaTeNbHbIM UCMONb30BAHNEM BM3YabHbIX KOHCTAHT (Mo npumepy
«flHAEeKca» C ero xapaKTepHbiMm WPUGTOM 1 KpacHo-6enoit nanntpoi), npeacrtasnaeT coboli HayanbHYO CTYMeHb
B NOCTPOEHUM OTHOLLIEHUI C NoTpebutenem. Kntouesbim MexaHM3MOM TpaHCHOPMALUM 3TOM Y3HABAaEMOCTU B
yCTOMYNBOE [0BEPUE CNAYXKMT De3ynpeyHas COracoBaHHOCTb CTMAA Ha BCEX KaHa/flaX KOMMYHMKaLuu: OT
dMpPMeEHHOM yNaKoBKKU NPOAYKUUKN A0 HTepdenca MOBUABHOTO NPUIOKEHUA U AN3aHA TOYEK NPOAAK.

Takum o6pa3om, BMU3yanbHasA UAEHTUUYHOCTb OKAa3blBAET CUCTEMHOE BAIMAHWE Ha NI0ANbHOCTb KJAWEHTOB,
BbICTyMNasA He NAaCCUBHbIM OPOPMNEHNEM, @ AKTUBHBIM MHCTPYMEHTOM YNPaBAEHNA BOCNPUATUEM.

ABTOpbI NpoBein onpoc B Aekabpe 2025r. cpeam 100 pecnoHAEHTOB pa3HOro Bo3pacrta B r. Bosrorpage.
Nm Hy»KXHO BblN0 onpeaenvTb, Kak BU3yasibHAA MAEHTUYHOCTb BAMAET HA N0ASIBHOCTb KNMEHTOB.

1. Eciv KOMNaHUA UCMOJb3YyeT OAMH U TOT Xe JIOroTUN, WPUPTbI U
LiBEeTa Ha BblBeCKe, CaiTe M B COLLCETAX, KaK 3TO BAMAET Ha Bawe
nepeoe BneyatieHue o0 Hei?

25%

75%

M 370 BbI3bIBAET LOBEPUE, KOMMAHWA KASKETCA HAAEKHOM M NPodECcCMOHaNbHOM.

M 3TO He BAMAET Ha MOe NepBoe BNeYaTieHne, BamHee CyTb NPeNOKEeHHA.

PucyHok 1
MNCcTOYHUK: Pa3zpaboTaHo aBTopamum.

2. Y3Hanu 6b1 Bbl 3BecTHbIM OpeHa, (Hanpumep, AHaekc, VK, Coep)
TOMbKO MO XapaKTepHOMY LiBEeTY UM WpKUdTY, Aaxe ecnr He
BUAMTE MOMIHOTO /IOTOTMNA?

6%

94%

B [13, Ierko y3Ha MHOTWe GpeHApl N0 MX GUPMEHHOMY CTUTIO.

W Hert, ana YBEPEHHOIO PACNO3HABAaHWUA MHE 06bI4HO HYHEH NOroTHUN WK HaseaHWe.

PucyHok 2
NCcTOYHUK: Pa3paboTaHo aBTOpamum.
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3. Ecnu caidT unu ynakoBKa NPoAYKTa BbIMNAAAT yCTapeBLIUMK U
HeaKKypaTHbIMM, KaK 3T0 NOBAUAET Ha Balle BocnpuATUE KauecTBa
CaMoro NPoAYKTa WK ycayru?

M A aBTOMAaTUYECKU HA4YMHAK COMHEBATbCA B KAYECTBE U COBPEMEHHOCTW NPefOXKeHWA.

¥ BHewHWit Bug, — He nokasartens. [nasHoe — XAPAKTEPUCTUKK U COAEPMAHKE.

PucyHok 3
NcTOYHUK: Pa3spaboTaHo aBTopamum.

4. Ecnu niobumblid 6peHp, pe3ko n 6e3 06bACHEHWI NONHOCTBIO NoMeHAeT
CBOW NorotMn u GUpMeHHble LiBETa, Kak Bbl oTpearupyerte?

44%

56%

B MHe 6yAeT HeNMpUBbIYHO, M A MOTY HEFaTUBHO OTHECTMCh K 3TOMY M3MEHEHUIO, MOKa He
NPUBbIKHY.

B MHe BCe PaBHO, €CNIKM CYTb NPOAYKTA M €70 KA4eCTBO OCTAHYTCA NPEXHUMM.

PucyHok 4
MNcTouHKMK: PaspaboTaHo aBTopamu.

OcHOBbIBasiCb Ha pe3y/ibTaTax ONpPOCa, MOXHO 3aK/OUYUTb, YTO PUPMEHHDLIA CTUb CNYXKUT HE TONbKO
WHCTPYMEHTOM y3HaBaeMocCTu (4To noaTeep:kaaeTcs 94% pecnoHAEHTOB), HO U 3HAaYMMbIM GaKTOPOM AOBEPUS.
MocnepoBaTenbHoe BU3yasibHOE MPUCYTCTBUME YCUMBAET BOCMPUATME HAAEXKHOCTM bpeHaa, B TO BPeEMA Kak
peskne MU3IMEHEHUs CTUAA Yy 3HAUUTENbHOM 4acTu ayautopuun (44%) BbI3bIBAOT HEraTUBHYIO PeEaKUMIo,
AEMOHCTPUPYA SMOLMOHA/IbHYIO CBA3b C MPUBbIYHBIM 06pa3om. Mpu 3Tom 6osee NON0BUHBI ONPOLLEHHBIX (56%)
OPUEHTMPYHOTCA Ha CYTb MPOAYKTA, YTO YKA3bIBAET HA MPArmMaTUYHbI KOMNOHEHT fofiNbHOCTU. OgHaKo gna 31%
PeCcnoHAeHTOB HECOBPEMEHHbI UAN HEMOCEA0BATENIbHbIN CTUb HANPSAMYHO aCCOLUMPYETCA C COMHEHUAMM B
KayecTse, NOAYEPKMBaAs POJIb BU3Ya/IbHON MAEHTUYHOCTM KaK MapKepa KOMMETEHTHOCTM M BHUMAHUA K AeTaNAM.
Takum o6pasom, LEeNOCTHbIM WU afanTUBHbIN GUPMEHHBIA CTUAb GOPMUPYET OCHOBY A/A O0JTOCPOYHOM
NIOANBHOCTU, TPaHcHOPMUPYA Y3HABAEMOCTb B AOBEPUE Yepes3 BMU3yasibHYH COM1aCOBAaHHOCTb U LLEHHOCTHbIE

accoumaumu.
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notpebutenbckoro gosepusn B UnMdposoit cpeae // bpeHa-meHeakmeHT. — 2023. — Ne 4(127). — C. 246-261.
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TPEHAbI LUPPOBOIO MEHEOXMEHTA U MAPKETUHIA

AHHOTauuA

B ycnoBuaAx yckopsowenca uubpoBM3aLmMm SKOHOMUKM KOMMAHUKN CTaNKMBAKOTCA C HEOBXOAMMOCTbIO
nepecmoTpa TPagUUMOHHbIX MOAXOAOB K YNPaBAEHWUIO U MNPOABUMKEHUIO npoaykumn. CoBpemeHHble
TEXHONIOTUYECKME peLUeHUss TPaHCHOPMUPYIOT MEXaHW3Mbl B3aUMOLEWCTBUA C  KAMEHTaMW, NPUHATUA
yrnpaBaeHYeCKMX peleHuid M opraHMsaumm 6musHec-npoueccoB. B cTaTbe NpeacTaBieHbl K/oUYeBble TPeHAbl
UMbpPOBOro MeHegKMEHTa U MapKETUHTa, BK/IOYasA BHEAPEHME UCKYCCTBEHHOTO MHTENNEKTA, aBTOMATU3aLUMIo,
nepcoHanusaumio, paboty ¢ 60NbLWMMM AaHHBIMK, Pa3BUTUE OMHUKAHANBHOCTU U POCT 3HaYeHUs LMdPOBbIX
nnatpopm. NpoBeaéH aHaNN3 BANAHUA STUX TEHAEHUMI HA 3dDEKTUBHOCTb BU3HECA M KOHKYPEHTOCNOCOOHOCTb

opraHu3aumi.
KntoueBble cnosa:
uMdpoBOI MeHeAKMEHT, UMdPOBOI MapKeTUHT, TpeHapl, MW, big data,
aBToMaTu3aums, undposble NnaTPopmbl.
uDC 33
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Scientific supervisor: Samsonova E. V.,

Candidate of Economics,

Associate Professor Volgograd State Technical University,
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TRENDS OF DIGITAL MANAGEMENT AND MARKETING

Abstract
In the context of accelerating digitalization of the economy, companies face the need to revise traditional
approaches to management and product promotion. Modern technological solutions transform mechanisms of
interaction with clients, decision-making, and business process organization. The article presents key trends in
digital management and marketing, including the implementation of artificial intelligence, automation,
personalization, big data, omnichannel development, and the growing importance of digital platforms. The
impact of these trends on business efficiency and competitiveness is analyzed.

Keywords:
digital management, digital marketing, trends, Al, big data, automation, digital platforms.

Uundpoan TpaHchopmaLuma brusHeca cTana KnoueBbiMm GaKTOPOM KOHKYPEHTOCNOCOOHOCTM COBPEMEHHbIX
KOMNaHWit. PocT MHPOPMAaLMOHHbBIX TEXHOMOrUI, BHeapeHMe 6onbluMx AaHHbIX (Big Data), passutue
UCKycCTBEeHHOro uHTennekta (MN), obnauHbix nnatdopm u UMOPOBLIX KAHANOB KOMMYHMKALLMK CO34at0T HOBbIE
BO3MOXHOCTU AN YNPaB/leHUsa U MapKeTUHra, Ho, O4HOBPEMEHHO, CTaBAT Nepej, OpraHU3aunaMm cepbEsHble
BbI30Bbl. KOMNaHUM BbIHYXAEHbI NMepecMaTpuBaTb TPAAULMOHHbIE MOAENN YMNPaB/JEHUS U MPOABUMKEHUS
npPoAyKuMu, 4Tobbl COOTBETCTBOBATb [AWMHAMMYHO MEHSAIOWMMCA TPeboBaHMAM pbIHKA U OXMAAHUAM
notpeburtenen.

AKTyaNbHOCTb TeMbl 0byc/sioBNeHa Tem, 4YTo UUGPOBON MEHEAKMEHT WU MapKeTUHI nepectanu b6biTb
BCMOMOraTeNlbHbIMU WHCTPYMEHTaMU M MNPEBPATUINCL B CTPaTErMyeckue 3/emeHTbl busHec-pasButua. Mo
[AHHbIM UCCNefOBAaHUIN NpeanpusaTUS, aKTUBHO BHeapstowme undpoBble TEXHOOMMKM, MOKasbiBatoT bosee
BbICOKYIO 3¢hdEKTUBHOCTb, BbiCTpee afanTUPYIOTCA K KPU3UCHBIM CUTYaUMSAM U YOEPMKUBAIOT KOHKYPEHTHOEe
NPenMyLLLECTBO.

CoBpemMeHHble BbI30BbI B YNpaBAeHUM OpraHn3aLmel BKIYatoT:

- He0bXOAMMOCTb BbICTPOro NPUHATUS YNPaBAEHYECKUX PELLEHNI Ha OCHOBE aHa/n3a 60/blMX 06BbeMOB
OAHHbIX;

- pocT TpeboBaHuit NoTpebuTenen K NepcoHanmnsaLmm U CKOpoCTn 0bCnyKMBaHUS;

- UHTErpaLmio pasinyHbiX LMEPPOBbLIX KAHA/I0B B3aMMOLENCTBUA C KNMEHTaMU;

- aBTOMaTM3aLMI0 PYTUHHbIX MPOLLECCOB M ONTUMM3ALMIO BHYTPEHHUX PECYPCOB;

- pa3paboTKy HOBbIX NPOAYKTOB U YCAYT B YCAOBUAX BbICOKON KOHKYPEHLIMN N HECTAaBUNBHOCTU PbIHKA.

N5 NoBbILEHMA KOHKYPEHTOCNOCOBHOCTN OpraHM3aumnm B yCA0BUAX LMPPOBO IKOHOMMKN HEOBXOANMMO
6onee aKTMBHO MCMNONb30BaTb CAeAyHOLIME MHCTPYMEHTbI: aHa/n3 TeHAEHUMIA U WMHHOBAUMK B UMdPOBOM
MapKeTUHre U BblABIEHME B3aMMOCBA3N MeXay LmMdpoBm3aumen n pesynbTaTMBHOCTbIO BM3HEC-NPOLLECCOB.

Cpean OCHOBHbIX TeHAeHUM B cdepe UMPPOBM3ALMM MAPKETUHIA U MEHeAKMEHTa, KOTopble
HEobX0AMMO WM3y4aTb W BHEAPATb B MNPAKTUUYECKYID [eATeNlbHOCTb COBPEMEHHbIX OpraHM3aLuii, MOXHO
BblAENUTb CieaytoLme.

1. ICKyCCTBEHHbIM MHTENNEKT U aBTOMATU3aLMSA

MU 1 mawmnHHoe obyyeHure UrpatoT LEeHTpPasibHylo poab B UndpoBom meHegrkmeHTe. OHM MO3BOAAIOT
ONTUMM3NPOBATb NPOLLECCHI NAaHUPOBAHWUSA, MPOrHO3MPOBAHMUSA CNPOCA, YNPaBAEHMA 3anacamm U NepcoHanom.
BHeapeHMe MHTENNIeKTYa IbHbIX CUCTEM CHUMKAET U3AEPKKW, NOBbILLIAET TOYHOCTb YNPaB/IEHYECKUX PELLEHNI U
yCKopsieT paboume npouecchl.

2. YnpaBneHue Ha ocHoBe AaHHbIX (Data-driven management)

118


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

KomnaHuu BCé Yalle opueHTUpYOTCA Ha big data, popmumpya peLueHns Ha OCHOBaHMM aHaIM3a NoBeaeHUA
noTpebuTtenemn, pbiIHOYHbIX TPEHAOB M BHYTPEHHUX METPUK. Takol noaxod nomoraetT MUHUMN3UPOBATb OLLIMOKM
W TOYHee NPOrHO3MPOBaTb pe3yabTaTbl A4EeATENIbHOCTU.

BaKHbIM 3/1EMEHTOM ABNAETCA BHeAPEHME cucTemM BU3Hec-aHanUTUKKM (BI), KoTopble BWU3yanusupytoT
MACCMBbI AaHHbIX M YCKOPAIOT NPUHATUE peLLEHUA.

3. l'mbkme moaenu ynpasneHus (Agile n Lean)

MMBKOCTb CTaHOBMTCA KAtOYEeBbIM PaKTOPOM KOHKypeHTocnocobHocTw. Agile-nogxoabl MNo3BoOAAOT
6bicTpee afanTMPOBaATbCA K M3MEHEHMAM PbIHKA, ONTUMMU3UPOBATb KOMMYHUKALMIO MEXKAY KOMaHAaMu u
nosbiWwaTb 3PPEeKTUBHOCTb pPa3paboTKM NPOAYKTOB. Lean-noaxos HamnpaBieH Ha CHUXEeHWEe noTepb MU
NOBbILIEHME LLEHHOCTU A1A KAMeHTA. B COBOKYMHOCTM 3T moAenn GopMUpPYIOT COBPEMEHHYIO KyabTypy
ynpasneHua B uMdpoBOI cpese.

4. MepcoHannsauma U UHTENNEKTYANIbHbIA TAPreTUHr

MapKeTUHI CTAaHOBUTCA MAKCMMaNbHO MepPCOHaNU3NMpPOBaHHbIM. KOMNaHWM MCNONbL3YIOT AaHHble O
noBegeHNN, MHTEpecax U UCTOPUM B3aUMOLENCTBMI Mosib3oBaTenel ans GopMUPOBaHUA MHAMBUAYANbHbIX
npeaNoXKeHn. MepcoHanunsaums MoBbILWAET  KOHBEPCUIO W yOOBNETBOPEHHOCTb  K/AWEHTOB.
NN nossonsaeT popmMmnpoBaTb TOUYHbIE CEFTMEHTbI M aBTOMATU3UPOBATb B3aUMOAENCTBUE C NOTPebUTENAMM.

5. PasBuTMEe OMHMKaHanbHOCTU. CoBpeMeHHbl noTpebutens B3aumogencTsyeT c bpeHOOM 4epes
MHOXeCTBO UM(PPOBbIX TOYEK: CAUT, MOOUNbHOE MPUIONKEHWNE, COLLCETU, MecceHaKepbl. MoaTomy KomnaHum
BbICTPaMBalOT OMHMKaHa/bHble CTpaTerMum, obecneymsatome eanHbli NoAb30BaTE/IbCKMIA OMbIT HE3ABUCUMO OT
KaHa/la KOMMYHUKAUMK. OMHUKaHA/IbHOCTb YBE/IMYMBAET JIOANbHOCTb U NOBbIWAET 3G PEKTUBHOCTb NPOAANXK.

5. KOHTeHT-MapKeTuHT 1 BugeodopmaTbl. Buaeo octaércs Hambonee sosaekatowmm popmatom. bpeHapbl
aKTMBHO Pa3BMBatOT KOPOTKME BUAEOD, CTPUMbI, UHTEPAKTUBHbIE POJIMKM U OBYYaIOLLMIA KOHTEHT. YBENMYMBaeTca
ponb UGC (KOHTeHTa, CO34aHHOr0 NoJib30BaTeIAMM), KOTOPLIN YCUIMBAET AOBEPUE ayaAUTOPUMN.

6. MapKeTuHr B aKocucTemax u LdpoBbix naaTdopmax

KpynHble umMdpoBble 3KOCUCTEMbI pacluMpAatoTca, 0bbeanHAa PUHAHCOBbIE CEPBUCbI, MAPKETNIENCHI,
JIOTUCTMKY U KOMMYHMKALMOHHbIEe NnaTtdopmbl. MapKeTUHT CTaHOBUTCA NNaTPOPMEHHbBIM: KOMMAHUWN YYaCTBYHOT
B 9KOCUCTEMAX A8 PaclUMPEHMA OXBaTa M JOCTYNA K MHCTPYMEHTAM aHAIMTUKK, PEKNAMbl U IOTUCTUKN.

UndpoBoit meHegKMeHT MU MapKETUHT NPOXOAAT 3Tan MHTEHCMBHOM TpaHcdOpmMaLMM, OCHOBAHHOM Ha
AaHHbIX, aBTOMaTM3aLMK U LMPPOBbLIX KOMMYHUKALMOHHbIX KaHanax. TpeHAbl, ONUCaHHbIe B CTaTbe, CTAHOBATCA
bYHOAMEHTOM A4/1A MOCTPOEHMA COBPEMEHHbIX MoAenei ynpaBieHuMAa W B3aMMOLENCTBMA C KAMEHTaMMU.
KomnaHun, cBOEBpPEMEHHO BHeApANLME MHHOBALMOHHbIE TEXHONOMMM, NOAYYAIOT 3HAYMMOE KOHKYpPEHTHOe
NpPeMMyLLLECTBO M cnocobHOCTb 3G GEKTUBHO Pa3BUBATLCA B YCI0BUAX DbICTPO MeHsAOLWenca umdpoBoin cpeapl.

CnMCOK UCNONb30BaHHOI INTepaTypbl:

1. 10.B. benoycos LUMOPOBAA SKOHOMMUKA: NOHATUE U TEHOAEHUMWN PASBUTUA. https://cyberleninka.ru/
article/n/tsifrovaya-ekonomika-ponyatie-i-tendentsii-razvitiya/viewer
2. CoBpeMeHHble TeHAeHUMN pa3snTua unudbposoro mapkeTtuHra. https://cyberleninka.ru/ article/n/
sovremennye-tendentsii-razvitiya-tsifrovogo-marketinga
3. CoBpeMeHHble acneKTbl MapKETUHIOBbIX KOMMYHUKaUui B undposom obuiectse. https://cyberleninka.ru/
article/n/sovremennye-aspekty-marketingovyh-kommunikatsiy-v-tsifrovom-obschestve
4. UndpoBaa peknama Kak WMHCTPYMEHT NPOABUMKEHWA ToBapa mau ycayrn. OnbIT peanv3aumm NpOEeKTOB.
https://cyberleninka.ru/article/n/tsifrovaya-reklama-kak-instrument-prodvizheniya-tovara-ili-uslugi-opyt-
realizatsii-proektov
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119


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

YAK 339
Pypakosa K.10.,
CTyAEeHTKa 2 Kypca maructpatypbl PHAHCOBOro yHUBepcUTETa
npwv Npasutenbctae Poccuinickon Pepepaunn
r. Mocksa, PO
HayuHbii pyKoBoguTtenb: BonxoHosa M.U.,
KaHA.coL.HayK, AoueHT Kabeapbl mexayHapoaHoro 6usHeca, PMHaHCOBbIN YHUBEPCUTET
npwu MNpasutenbctee Poccuiickon Pepepaumnm
r. Mocksa, P®

AHA/IU3 CTPYKTYPbI BHELUHEX TOPFOB/IN CTPAH EPUKC: COBPEMEHHbIE TEHAEHLUU

AHHOTauuA
B cTtaTbe npoaHa/nn3npoBaHa CTPYKTypa BHelwHel ToproBau ctpaH BPUKC n paccmoTpeHbl Katoyesble
TeHOEeHUMN eé TpaHchopMaLUM B YCNOBUAX 3aMeSIEHNA MUPOBOM TOProB/MU, YCUNEHMA T€03IKOHOMUYECKOM
dparmeHTaUMn U POCTa POAU PErMOHaNbHbIX Lienoyek aobasneHHON cTtoMmocTu. Ha ocHoBe conocTaBieHus
MaKpO- W OTpacneBblX LOAHHbLIX BbIABAEHbI CTPYKTYpPHble OcCOBEeHHOCTM, onpefeneHbl MNepCcnekTUBHbIE
Hanpas/eHua aneepcuduKaummn n 0b6o3HaveHbl orpaHnyeHmna passutua BPUKC B cpegHecpoyHoM nepcnexkTmBe.
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TRADE STRUCTURE OF BRICS COUNTRIES: CURRENT TRENDS

Abstract
The article examines the current trade structure of BRICS countries and recent shifts driven by global trade
fragmentation, logistics constraints, and changes in demand patterns. Basing upon the macro- and industry
analysis, structural peculiarities are identified, the most perspective directions for diversification are determined
and restrictions for BRICS in the middle-term indicated.
Keywords:
BRICS, trade structure, exports, imports, value chains, services trade.

nobanbHble MNpoueccbl HEM3BEXKHO OTpaXKaloTcA Ha MWUPOBOM TOProBAE M BHELIHEIKOHOMMUYECKUX
OTHOLUEHMAX MeXA4y rocyJapcTBamM, COCTOAWMMWM B pasHOro poga Koonepauuu. [lpu  3ameTHOM
HeonpeaenéHHocTn nepcnekTms 2025-2026 rr., B 2024 r. MMpoBasa TOPros/as AEMOHCTPMPOBaNa YCTOMYMBOCTb —
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Tak, no aaHHbiMm UNCTAD, o6bembl rnobanbHOM TOProBAn AOCTUIAM pekopaHbix 33 TpaH goan. CLUA npu pocte
nopsagka 3,7%. OCHOBHbIMW ApaviBeEpPaMM POCTa BbICTYNUAM YCAYTU U BKNAA, Pa3BMBAOLLMXCA 3IKOHOMMUK [6]. B
3TUX YCNIOBMAX MNOBbILIAETCA 3HAYMMOCTb CTPYKTYPHbIX XapaKTEPMCTUK 3KcnopTa/umnopTa ctpaH BPUKC: umeHHo
CTPYKTypa onpenensaeT ycToMuMBOCTb K LEHOBbLIM LIOKAM, CAaHKLMOHHbIM OrpaHUYEHUAM, NOTUCTUYECKMM cHoAM
M TEXHONIOMMYECKUM Pa3pbiBam.

Lenb cTaTb — BbIABUTL COBPEMEHHbIE TEHAEHLMN B CTPYKTYpE BHeLWHeln Toprosau ctpaH BPUKC n gatb
aHaNUTUYECKYIO OLLeHKY PpaKTopoB, onpeaenatowmnx eé TpaHchopmaumio.

MopTpeT BHewHelt ToprosauM ctpaH BPUKC xapaKtepusyeTca KpynHbIM M AuBepcUPUUMpPOBaHHbLIM
3KCMOPTHbIN «nynom». B 2023 r. cymmapHbIi sKcnopT ToBapos cTpaH BPUKC coctasun 5,49 tpan gonn. CLLA, uto
3KBMBANEHTHO NpMMepHO 24,2% MMPOBOTro IKCMOPTA, MPUYEM MOJIOKUTE/IbHAA ANHAMMKA COXPAaHMAACh TaK XKe
n B 2024 r [2]. BHyTpn 610Ka HabntoaaeTcs BblpaykeHHaa KOHUeHTpauua: KuTall ssnserca KpynHenwum
3KCMOPTEPOM M MMMOPTEPOM, 334a0LLMM TEXHOJIOTMYECKYHO M MPOMbILIEHHYHO KOCb», TOFAa KaK 414 OCTa/bHbIX
CTpaH MoXeT bbITb 0C060 OTMeYeHa HefoCTaToYHAA AnBepCcUdMKaLLMA SKCMOPTA, YTO MNOBbIWAET YA3BMMOCTDb K
LEHOBbIM LIOKaM M AeNaeT Ux B cpegHem H6osiee YyBCTBUTENIbHBIM K CbiPbEBbIM M arpapHbIM LLEHOBbIM LUKAAM.
B aToln cBA3M Oblna coctassieHa Tabaumua 1, KoTopas AeMOHCTpPMpPYeT Npoduan TOProBan 1 Hambosiee BaxKHble
TOBapbl B TOProssie BHyTpW 6/10Ka.

Tabnnuya 1
OcobeHHocTM 1 npodunb ctpaH BPUKC Bo BHYTpUO/IOKOBOM TOprosae

CrpaHa Mpodunb Toprosnn Kniouesble ToBapbl JKOHOMMUYECKoe 3HaYeHne

Kutaii MpOMbILLNEHHbIM 3KCNOPT MawwmHbl, 3N1EeKTPOHMKA, | A4po rnobanbHbIX LENOYEK CTOUMOCTH
KOMMOHEHTbI

Poccua T3K n cbipbé HedTb, ras, metannbi OcHoBHbIe Ba/ItOTHblE NOCTYNAEHMA
bpasuana Arpo-cbipbeBoi Cos, pyaa, HedTb IKCNOPTHaA YCTOMYMBOCTb
NHgma KoMb6WHMpOBaHHbIM dPapmaueBtuka, UT-ycnyrn PocT no6aBneHHO CTOMMOCTH
HOAP MWHepaibHO-CbIPbeBOW MeTannbl, MUHepanbl PervoHanbHbIl xab Appukm

UcToYHMK: cocTaBneHo aBTopom Ha ocHoBe aaHHbIx UNCTAD, WTO, OEC.

Kak nokasaHo B Tabauue 2, 8 2024 r. no 6onbwMHCTBY cTpaH BPUKC Habnoganacb ymepeHHas AMHaMUKa
3KCnopTa, MMMOPT 3aMeTHee Bcero BblpoC bpaswnmMm Ha ¢oHe BOCCTAHOBAEHWA BHYTPEHHEro crnpoca u
WHBECTULMOHHOIO MMMopTa. Kutail oxungaemo CoxpaHwun KpynHelwue abcontoTHble 06bEMbBI 3KCMopTa U
umnopTa B 6s10Ke.

Tabnnuya 2
3KcnopT 1 MmnopT ToBapoB. cTpaH EPUKC no rogam (2023-2024), mapa gonn. CLUA

CtpaHa 3kcnopt 2023 dkcnopTt 2024 A, % UmnopTt 2023 UmnopTt 2024 A, %
Bpasuaua 339,7 337,0 -0,8% 252,7 277,6 9,8%
Poccusa 425,3 433,9 2,0% 285,3 283,0 -0,8%
NHams 431,4 4344 0,7% 672,1 697,7 3,8%
Kutaii 3379,7 3580,0 5,9% 2 556,8 2585,1 1,3%
OAP 110,6 110,0 -0,5% 107,1 101,2 -5,5%

MNcToYHUK: cocTaBneHo aBTopom Ha ocHoBe World Bank WITS, Trading Economics, ®TC P® B nepegaue

Interfax.

TakMm ob6bpasom, moxKeT bbITb 0c060 OoTMeyeHa abcontoTHaa 3HauMMmocTb Kutasa BO BHYTpuMOGIOKOBOW

TOProB/ie, a TAK¥XKe NOJIOKUTENbHAA AMHAMMKA POCTa KaK 3KCNOpTa, Tak U umnopta MHamn. U3 gaHHbix B Tabavue
2 MOXKeT 6bITb BblAENEH TaKKe 04HA U3 3HAYMMbIX TEHAEHLMIA TOProBAM BHYTpM B10Ka — nepepacnpeaeneHue
TOProBbIX NOTOKOB U yCUIeHUE BHYTPMON0KOBbIX CBA3el. CyLLLEeCTBEHHbIN TPEHA NOCAEAHNUX 1ET — POCT B3aMMHOW
Toprosan BHyTpu BPUKC no otgenbHbiM napam Ha GpoHe OrpaHUYEHUI N «MEPEHACTPONKMU» NOTUCTUKKM. TaK, no
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[OaHHbIM Reuters co cCbl/IKOM Ha TaMoXKeHHY cTaTucTuky KHP, ToBapoobopoT Kutaih — Poccua B 2023 r. goctur
240,1 mapga gonn. CLIA (+26,3% r/r) [3]. B 2024 r. 06uinit 06bEM COXPaHMUACA HA PEKOPAHbBIX YPOBHAX, OAHAKO
TEeMMbl POCTa CYLLECTBEHHO 3ameaimnunck: 1,74 TpaH toaHelt (okono 240 mapa gonn.). Poct cocrtasun 2,9% r/r,
OZHAKO MPU 3TOM OTMEYaNnCb naatexkHble 6apbepbl [4]. MoA06HbIN POCT TOProBbIX MOTOKOB NPU 3aMea/IeHUN
TEMMNOB MOTEHLMANBbHO MOXET YKa3blBaTb HA AOCTUMXKEHUE KUHCTUTYLMOHA/IbHOTO NOTO/IKA» — B TAKOM C/lyyae
JanbHelwee pacwmpeHme notTpebyeT He TONbKO CNpoca M PaCcLIMPEHUs NOTUCTUKM, HO U YCTOMUYMBBIX KaHANOB
pacyéToB, CTPAXOBAHWUA U TOProBOro GUHAHCUPOBAHMSA.

[pyroit KntoueBon TeHAEeHUMEN BCE eLLLE OCTaeTcAa COXpaHEeHUeE CbipbeBoi cneumanmsaumm 4actm BPUKC u
PUCKKN LLeHOBOM BOMATUALHOCTU. TaK, HECMOTPA Ha TPEHA, Ha UHAYCTPMANN3ALMIO U MMMNOPTO3aMELLEHNE, ANA
psaga ctpaH BPUKC cbipbeBOi KOMNOHEHT OCTAETCA KAOYEBLIM MCTOYHMKOM 3KCMNOPTHOM BbIPYYKM U paKTOpOM
UMKAUYHOCTM, YTO AenaeT Toprosble 6anaHcbl YyBCTBUTENbHBIMU K LLEHAM Ha SHEProHOCUTENIM U CbipbeBble
ToBapbl. OfHaKo, OOHOBPEMEHHO C 3TMM CbipbeBaA Chneunanm3aumsa He ABAAETCA  WUCKAHYUTE/IbHO
OrpaHNYEeHMEM U MOXKET BbICTynaTb 6a3oi ANa «BCTPaMBaHWUA BBEPX MO LIEMOYKE» — yepes nepepadoTky,
XMMMYECKME KacTepbl, MHOPACTPYKTYPHbIE MPOEKTLI.

PocT ponn Toprosaun ycayramu, CTaBMM OAHUM U3 K/OYEBbIX ApPalBepoB pPocTa MUPOBOIM TOProBau B
2024 r., n «cepBucM3auma» BHewHen Toprosam ans BPUKC o3HaualoT pacwmpeHue noTeHuMana CTpaH C
CUNbHbIMK KomneTeHumamm B UT n 6usHec-ycnyrax (npexae scero MHAMMK), a TakKe AONKHbI CTUMYAMPOBATL
pa3sutme undpoBoit NHPPACTPYKTYPbI U PErYIMPOBAHUA TPAHCIPAHMYHbLIX SAHHbIX. YBEAUYEHME AONWN YCAYT B
TOprosae BeAeT K MOBbIWEHUID 3HAYUMOCTU MHCTUTYLNOHA/IbHON COBMECTUMOCTU U MOXKET CTUMYAMPOBaTb
MHTEerpaumio n bonee aktnsHoe passutme B UT paspaboTkax u ycayrax. B 4acTHOCTH, peyb MAET O cTaHAapTax,
KnbepbesonacHOCTH, pexkMMax AaHHbIX, @ TAKKe KayecTBe naaTerKHoh MHpacTpyKTypbl. NocnegHue, ogHaKo,
HenocpeACTBEHHO CBA3aHbl C OrPaHUYEHUAMM CTPYKTYPHOM TpaHchopmaummn BEPUKC, nocKonbKy naatexKHble 1
KOMMNNAEHC-PUCKM MPUBOLAT B POCTY U3LEPHKEK U CHUMKEHMUIO CKOpPOCTM 06opoTa, 0cCO6EHHO B TOProB/e Noj
CaHKUMOHHbIM aasneHuem [4]. K Tomy Ke, perynatopHble pasnnyma u HetapudHble Hapbepbl — CTaHAAPTDI,
cepTudUKaLMNA, TEXHUYECKOE PEryIMpoBaHMe — a TaKXKe TEXHOIOMMYECKUIA pa3pbiB mexay cTpaHamu BPUKC u
OrPaHUYEHHOCTb AOCTYNa K OTAE/IbHbIM KPUTUYECKUM TEXHONOTMAM, BAMAIOT Ha CTPYKTYPY MMMOPTA He TOJIbKO
B 4aCTM BbICOKOTEXHO/IOTMYHbIX KOMMOHEHTOB, HO ¥ TOPrOBJIO B LLE/IOM.

C y4éTtom nporHo3oB 06 yCKOpPeHUU pocTa MMPOBOM Toprosau ToBapamm [5] B 2025-2026 rr. gna BPUKC
K/NOYEBBIMW HanpaBAeHUAMMW MOFYT CTaTb:

- OuBepcuduKauma 3KcnopTa (pocT Aonn mawmnH/obopyaoBaHuA, XMMUM, NPOAYKUMKU FayBoKou
nepepaboTku);

- pa3BUTHE TOPTrOBAU yCAyramu U LUMGpPOoBbIX KaHaNoB, YTO 0COHBEHHO aKTyaslbHO Ha ¢$OHe pPocTa BKAAAA
ycayr B rnobasbHyto Toprosto [6];

- yKpenneHne GUHAHCOBOM MHPPACTPYKTYPbI, UMetoLLee 0CobY 3HAUMMOCTb AN Poccunn, BbIHYKAEHHOM
BECTW TOProB/Ito NOA AaBAEHMEM 3anafHbIX CAHKLNI;

- pasBuTMEe WHOPACTPYKTYPHbIX KOPUAOPOB M JOTMCTUKM, MOTEHLUMANbHO MO3BOJIAIOWEE CHU3UTb
N34EePKKM M NOBLICUTb NPeACcKasyeMOoCTb NOCTAaBOK B YC/1I0BUSAX r106a/1bHOM HeonpeaeneHHOCTH.

TakMm o0b6pasom, CTPyKTypa BHelwHen Toprosau ctpaH BPUKC xapaKtepusyeTtcsa couyeTaHMem BbICOKOW
rno6anbHON 3HAUMMOCTU N BHYTPEHHEN HEOAHOPOAHOCTU. K1Tal COXPaHAET POb MPOMBILLIEHHOTO «AKOPAY,
Toraa Kak Poccusa v bpasuama onupatoTcA Ha CbipbeBble M arpapHble npevmywiectsa, a MHama ycmnmeaet
nosuumMm B ycayrax M ToBapax c 6osiee BbICOKOM A06aBNeHHOW CTOMMOCTbiO. COBpPEMEHHble TeHAEHUUN
BK/IIOYAIOT permMoHanmnsaLmio, pocT Poam ycayr u HeobxoaMMOCTb MHCTUTYLMOHANbHOTO YKPENAEHUA PACYETHOM
W JIOTUCTUYECKOM WMHPPACTPYKTYPbI, OAHAKO CONPAMKEHbl C ONpeAeseHHbIMU OrpaHUYEHUAMU U PUCKAMM.
Yctoliunsoe passutne Ttoproeam BPUKC B 2025-2030 rr. 6byaeT 3aBUCETb OT CMOCOBHOCTU CTPaH YCKOPUTL
avsepcuduKaumMioo M yraybutb Koomepauuilo B Lernoykax [Ao06aBneHHOM CTOMMOCTM NpU  CHUXKEHUU
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TpaH3aKUMOHHbIX 6apbepos.
CnMCOK UCNONb30BaHHOM INTEepaTypbl:

1. BRICS Data: Brazil’s trade chain with the BRICS totaled USD 210 billion in 2024 // BRICS Brazil. — 2025. — URL:
https://brics.br/en/about-the-brics/brics-data (gata obpateHus: 26.11.2025).
2. BRICS Exports, Imports, and Trade Partners // Observatory of Economic Complexity (OEC). — 2025. — URL:
https://oec.world/en/profile/international_organization/brics (aaTa obpauweHns: 02.12.2025).
3. China-Russia 2023 trade value hits record high of $240 bln — Chinese customs // Reuters. — 2024. — URL:
https://www.reuters.com/markets/china-russia-2023-trade-value-hits-record-high-240-bln-chinese-customs-
2024-01-12/ (aata obpaweHus: 24.11.2025).
4. China-Russia 2024 trade value hits record high — Chinese customs // Reuters. — 2025. — URL:
https://www.reuters.com/markets/china-russia-2024-trade-value-hits-record-high-chinese-customs-2025-01-
13/ (naTa obpaweHua: 01.12.2025).
5. Global Trade Outlook and Statistics — April 2024. — Geneva: World Trade Organization, 2024. — URL:
https://www.wto.org/english/res_e/booksp_e/trade_outlook24_e.pdf (aata obpalueHna: 28.11.2025).
6. Global trade hits record $33 trillion in 2024, driven by services and developing economies // UNCTAD. — 2025.
— URL: https://unctad.org/news/global-trade-hits-record-33-trillion-2024-driven-services-and-developing-
economies (gata obpaleHuma: 02.12.2025).
7. Global Trade Update // UNCTAD. — 2024. — URL: https://unctad.org/publication/global-trade-update-
december-2024 (gaTa obpaweHua: 26.11.2025).

© PypakoBa K.10., 2026

YK 339.138
Ceprees A.U.
cTyaeHT 3P-253/1 BoarlTY
®ponos B.A.
cTyaeHT 3P-253/1 Boarl TY
Bonrorpaackuii rocyaapcTBeHHbIM TEXHUYECKUIA YHUBEPCUTET,
r. Bonrorpag, Poccua
HayuHbit pykoBoguTenn: CAMCOHOBA E.B.
KaHA. 9KoH. Hayk, goueHTt BoarlTY,
r. Boarorpag, P®

TPEHAbI LU®POBOIro MEHEAXMEHTA U MAPKETUHTA B 2025 roay

AHHOTauuA

CtaTba NOCBALWEHA aHa/NM3y K/AKYEBbIX TPEHAOB UMPPOBOro MeHeAXMEHTa W  MapPKETUHra,
onpeaensoWmMx KOHKYpeHTHble npeumywectsa 6usHeca B 2025 roay. PaccmoTpeHbl Apalisepbl
TpaHcpopMaLMn, BKAOYAA MACCOBOE BHeAPEHUE UCKYCCTBEHHOTO MHTENNEKTa, NpuopuTeT first-party AaHHbIX B
YC/IOBUSAX HOBOM Mapagurmbl MPMBATHOCTW, FMNEPNEPCOHANN3aLMI0 B3aUMOAENCTBUA U UHTerpauymio ESG-
npuHUMNoB B bpeHa-cTpaTternm. OnpeaeneHbl BbI30Bbl M NPaKTUYECKME LWarM no agantaumm opraHusaumin K
HOBbIM peanuam.
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TRENDS IN DIGITAL MANAGEMENT AND MARKETING IN 2025

Abstract
The article analyzes key trends in digital management and marketing that shape business competitiveness
in 2025.
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B 2025 roay uudpoBon naHawadTt ana 6usHeca nepexkmBaeT KauvecTBeHHbI casur. LUndposusauyma
nepectana 6biTb GaKyNbTAaTUBHbLIM 3KCNEPUMEHTOM W MpPEBPaTU/Iacb B YCNOBME BbIXKMBAHMA WU POCTa, YTO
0COHEHHO 3aMETHO Ha POCCUMICKOM PbIHKE B YCNOBMAX MMNOpTO3amelleHma. KOHKypeHuMa cmellaetcs u3
MJOCKOCTM MPOAYKTOB M LEH B MJOCKOCTb TNYOUHbI KAMEHTCKOrO OMbITa, CKOPOCTU MPUHATUA PEeLUeHUin U
ayTEHTUYHOCTM KOMMYHMKauuit. OCHOBHbIMW ApalBepamMu 3TOM TpaHChOPMauUMKM  BbICTYNalT NATb
B3aMMOCBA3AHHbIX TPEHAOB.

1. UcKycCTBEHHbBIW UHTENIEKT CTAaHOBUTCS CTPATErMYECKMM aKTUBOM.

MCKyCCTBEHHBIW MHTENNEKT CTaN YacTbio COBPEMEHHBIX MaPKETUHIOBbIX M YNPaB/eHYECKUX CTpaTernit [2,
4]. Kak nokasano nccnegosaHue borevich.agency, nposegeHHoe B asrycte 2025 roga, 66% 613Hec-opraHM3aLumii
yKe npumeHatoT UN B peknamHon codepe [5]. OpHaKo, XapaKTep ero WCNoab30BaHMA MOKa HOCUT
NPEMMYLLLECTBEHHO OMNEPAUMOHHbIA XapakTep. [NaBHbIMM 061aCTAMM MPUMEHEHUS OCTalOTCA CO3A4aHue
BM3yanbHOro (26%) n TekcToBOro (22%) KOHTEHTA, a TaKKe nepcoHanmsauma peknambl (20%) [5]. OcHoBHoOM
3¢ deKT KoMNaHMM BUAAT B SKOHOMUU BPEMEHM COTPYAHMKOB (39%), B TO Bpems Kak ¢pUHAHCOBbIE pe3y/bTaThl
(pocT npoaax — 13%) NoKa BOCMPMHMMALIOTCA KaK BTOpUYHbIe [5].

3Ty 3KOHOMMIO BPEMEHMU U PECYPCOB MOXKHO paccMmaTpmBaTb Kak 3G EKTUBHbBIN U COBPEMEHHbIN ApaiBep
pocta. ABTOMaTM3MPYyA PYTUHHbIE U TPYAOEMKME OMepaLmu, HEMPOCETU CHUXKAKOT U3AEPKKM U MO3BOAAIOT
KOMaHZaM CoCpefoTounTbCA Ha Hosiee CNOXKHbIX 3afayax [3]. BbicBOGOXAEHHbIE pecypcbl TakMe Kak Bpems,
bloaXKeT M Kaapbl CO3430T MYAbTUMAMKATUBHBLIN 3bdeKT: ana 6u3Heca 3TO 0O3HAYaeT BO3MOXKHOCTb
peann3oBbiBaTb 60/blle NPOEKTOB MapaniencHo, bbicTpee BbIXOAUTb Ha PbIHOK M TECTUPOBATb FMNOTE3bI, YTO
Hanpsamyto BeAET K pOCTy Bblpy4KkuM [6]. na cneumannctoB 3TO WAHC NEPENTU K PELLUEeHUIO 33434, Tpebyowmx
KPUTUYECKOTO MbIW/IEHUA M YMPAB/JEHMA, 4YTO MOBbIWAET WX LLEHHOCTb WM CO34aeT CApPoC Ha HoBble
BbICOKOOM1a4MBaEMbIX NPOHECCMOHAN0B TaKMX KaK apxuTekTopbl N, MHxKeHepbl malumMHHOro obyyerusa (2, 3].

Mpy 3TOM HEOTHEMNEMOM YacTblO Npouecca BHeapeHns MU B MAapKETUHT M BM3HEC OCTAETCA YenoBekK.
HelipoceTb ABNAETCA MHCTPYMEHTOM, KOTOPbIA 3ddeKTMBEH B pyKax npodeccnoHana [2]. OHa He 3ameHseT
CTpaTernyeckoe MbllUneHWe, ynpaBaeHMe NPOEKTOM W F1aBHOe - KpeaTus. TBOpPUYECKME 33434M, NeperoBopbl U
ynpasaeHue KomaHaow TpebyloT YenoBeyeckoro yyactusa. MNoatomy, ana M3BaedyeHns MakCMMasbHOM BbIrogbl,
cneumannctam M KomnaHMAM HeobXxoaMMO NOCTOAHHO 00y4aTbCs M a4anTMPOBATLCA K HOBbIM MHCTPYMEHTAM,
TaKUX Kak HelpoceTn cerogHs [5].
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KntoueBbIM TPEHA0M CTAHOBUTCA NEePEXOL, OT ONepaLMOHHOrO MPUMEHEHMSA K CTpaTernyeckomy, korga A
MCNONb3YeTCA ANA COXHbIX aHANIMTUYECKMX 3343a4: MPOrHO3MPOBAHUA CMPOCA, YNPaBAEHMA KAaMNAHUAMU U
rnybokoi cermeHTaumnm [2, 4]. OxunaaHUA pbiHKA NOATBEPKAAIOT 3TOT BEKTOP: YKe ceroaHsa 93% mapKeTo10ros
MHBeCTMPYIOT B TexHonormmn NN, a 86% nnaHMpPYOT yBEAUYUTL 3TU Pacxobl B CAeAyOWeM roay, BUaa B HUX NyTb
K CO34aHMI0 He3abblBaeMbIX KAMEHTCKMX BrnevataeHui [1]. ApKMM NpMmepom TaKoM WHTerpauuu ssasetca
Generative Engine Optimization (GEO) — onTMmmM3auma KOHTEHTA He TO/IbKO ANSA TPAAULMOHHbIX MOMCKOBbIX
cucTem, HO M ana Al-acCUCTEHTOB M reHepaTUBHbIX MHTepdelicoB, KOTopble GOPMMUPYIOT OTBETbI Ha 3anpochl
nosb3osartesnen [1].

2. MepcoHanmsauma, ocHoBaHHasA Ha first-party gaHHbIX U JoBEPUU.

3pa cTopoHHUxX cookies cmellaeTca. YikectoueHne perynsatopHbix TpebosaHunin (GDPR, CCPA) n noantuk
6pay3epoB BbIHYKAAET MAPKETO/NIOroB AenaTtb CTaBKy Ha first-party pgaHHble nHdopmaumio, A06poBOALHO
npesoCcTaBNEHHYIO KMEHTaMM Yepes caiTbl, npunoxeHmsa, CRM 1 nporpammbl noanbHoctH [1, 4]. Takue aaHHble
YBE/IMYMBAIOT CBOIO BAXKHOCTb, NO3BO/IAA BbICTPaMBaTh bonee AoBEepPUTENbHbBIE U AOAFOCPOYHbIE OTHOLIEHMA C
ayautopuent [1].

Ha 3Toit ocHOBe NpoAo/XKaeT CBOE pasBUTUE rMnepnepcoHanmsauma. Motpedbutenn xayTt, 4to GpeHabl
6yayT 3HaTb X NOTPEBHOCTU M NPeANOoYTEHMA HA KaKA0M 3Tane nyTn. TexHonorm UM n mawmHHOro obyveHus
NMo3BO/IAIOT aHA/IM3MPOBATL NOBELEHYECKME U NCUXOrpaduUeckne AaHHble, NPeACcKasblBaTb CAeAyHOWMIA war
KNMEHTA W BbICTPaNBaTb YHUKA/IbHblE NOTPEOUTENBCKME BO3MOXKHOCTM [2, 4]. UccnenoBaHWA NOKA3bIBAOT, YTO
75% notpebuteneir ¢ 6Gonbllen BEPOATHOCTbIO COBEpPLIAT MOKYNKy Yy OpeHaa, KOTOpbiA npegnaraer
NepcoHanM3MpPOBaHHbIA KOHTEHT, @ Angepbl B NepcoHanmnsaumm Ha 48% valie nepeBbIiNONAHANT MMaHbl MO
Bblpyyke [1].

3. ESG ¥ LLeHHOCTHO-0PUEHTUPOBAHHOCTL B MAPKETMHIE KaK OCHOBA /I0A/IbHOCTU.

B 2025 roay akosiorMyeckue, coumanbHble U ynpasaeHdyeckme (ESG) npvHLMNbI 3BONOLUMOHUPOBANN U3
HUMLLUEBOW NOBECTKM B CTpaTErMyeckmMin umnepaTtuns ans 6peHaos noboro yposHs [1, 4]. MoTpebutenun, ocobeHHo
NOKONIEHMA Z U MWAJIEHMAsbl, BCE Yalle TONOCYHT KOLWE/NbKOM 3@ KOMMAaHMM, YbW LEHHOCTM UM 6/M3KM.
NccnepoBaHUA yKasblBatoT, YTo 72% npeacrtaBuTeNieit STUX NOKOJSIEHUN FOTOBbI MEPEKIOYUTLCA HA BpeHs ¢
cubHbiMU ESG-06Aa3aTenbcTBamu, gaxke no 6osee BbiCOKoM LeHe [1].

KntoueBoe TpeboBaHME 3MNOXM CErogHA 3TO AYTEHTUYHOCTb. YCMELlHble KOMMAHWM AENatoT aKLEHT Ha
N3MEPUMbIX METPUKAX, NPO3PAYHOCTM U NOAJ/IMHHBIX UCTOPUSAX, CBA3bIBAIOLMX CBOWU ESG-ycunms ¢ noecesHEBHOM
XU3HbIO ayauTopum [1]. B MapKeTMHre 3TO NPOABASETCA KaK WHTErpauma 3MOLMOHANIbHOTO CTOPUTE/IHIA,
OCHOBaHHOIO Ha AaHHbIX O TOM, KaKMe HappaTMBbl 1 LLEHHOCTM HaxoaaT Hanbonblumii OTKAKK [1].

CoxpaHAeT LOMUHUPOBAHME N TPEHA, Ha KOPOTKMIA BUAEOKOHTEHT, KaK caMblii 3pPeKTUBHbIN dopmaT ana
yOepKaHMAa BHUMMAHWMA COKpaLLatollelica ayauTopumn 3a cyét 6osiee MONOLOM ayguMTOpUM, KOTOpPas MHOrO
BpeMeHM npoBoAMT Ha nnaTpopmax ¢ Shorts Buaeoponnkamum [4]. B cBA3Ke C Angepamm MHEHUR U
nonyAsApHbIMA JIMYHOCTAMM, 06/1a4aI0WMMKN BbICOKMM YPOBHEM AOBEPUA B COOOLLECTBaX B pamMKax paHee
YNOMAHYTbIA nnaTdopmax, KOpoTKMe BMAEeO GOPMUPYIOT HOBbIA YPOBEHb AYTEHTUYHOW KOMMYHMKALMK C
notpebutenem [4].

4. WHTerpauma aHaAUTUKM W aBTOMATM3aUMA ANA  ONEepaumoHHON 3OGEKTUBHOCTU  ABAAKOTCA
€CTecTBEHHbIM CeACTBUEM BHEAPEHUA HEMpPOCETEN.

YcnoxHeHne nNoTpebuTenbCcKoro nyTn, KOTOPbIM MOXKeT BKAoYaTb oT 20 Ao 500 ToyeK KacaHus, genaet
KPUTUYECKM BAXKHOW eauHYH0 aHa/IMTUKY B peasibHOM BpemeHu [1, 3]. BU3Hec MHBECTUPYET B UHCTPYMEHTHI,
KOTopble O0ObEeAVMHAIOT [JaHHble M3 pPaspO3HEHHbIX WCTOYHMKOB (CRM, Beb-aHa/NWUTWMKa, KOAN-TPEKRWHT,
coumanbHble CeTH) B eAMHYI0 MaHesb yNpaBaeHus. ITO NO3BOIAET aTpubyTMPOBaTb BKNAZL KaXK40ro KaHana u
BOBPEMA pearMpoBaTb Ha W3MeHeHuA, nepeHanpaBnaa 6woaxetbl [1]. MapannenbHo pacteT raybuHa
aBTomaTu3aumnmn busHec-npoueccos. PeweHunsa knacca RPA (Robotic Process Automation) n no-code/low-code
nnatdopmMbl NO3BOAIOT aBTOMATU3NPOBATL PYTUHHbIE onepaumm B dMHaHcax, HR, NormcTmMke, akoHoMaA Bpems
COTPYZAHWKOB A4 pelleHns cTpaTernyeckmx 3agad [3]. B MapKeTUHre aBTomatnsaumsa 4OCTUraeT HOBOMO YPOBHSA
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C nossneHnem Kamnauwn, rae MW ctaHoBuTca 3GEKTUBHBIM YCKOPUTENEM MPUHATUA PELUEHUI B pamKax
MeHeXMeHTa U MapKeTuHra [2, 5].

Ha ¢oHe 3Toro, gna crpaTernyeckoro AOJIrOCPOYHOrO nAaHMpoBaHua B ycnosuax digital-wyma wu
M3MEHYMBOCTU PbIHKA BO3BPALLAETCA MHTEPEC K MHCTPYMEHTaM MAKPOYPOBHA. MapKETUHT MUKC MOAEANHT
(MMM) — oAMH 13 TaKMX NOAXOA0B, UCNOML3YIOWMI CTaTUCTUYECKUIA aHANN3 U PEFPECCUOHHbIE MOLENMU ANA
OLeHKM COBOKYMHOIO BAMAHUA Pa3fNYHbIX MAapKETUHrOBbIX KaHanos (TV, digital, outdoor u ap.) Ha KntoyeBble
6M3HEC-METPUKMN, TaKMe KaK NPOoAAXKM MU Y3HABaeMOCTb bpeHaa [1]. B oTanume oT TaKTUYECKOM aHANUTUKN B
peanbHOM BpemeHn, MMM no3BoiseT OLEeHUTb AONTOCPOYHYIO OTAAaYy OT MHBECTULWI, BbISBUTb CUHEPTUIO
MeXay KaHanamum M onTUMUM3MPOBaTb roA40BOM MeaMabloaxKeT AN AOCTUNKEHMA MaKCMmanbHoro apdeKkra B
maclTtabe Bcet KomnaHuu [1]. [laHHbIA MHCTPYMEHT B apCeHasie MapKeTo/10roB NoA4YEPKMBaeT He0bXoAMMOCTb
6anaHca mexay onepauMoHHON TMOBKOCTLIO U CTpaTerMiyeckum snaeHmem [1]

3akntoveHue

Hosble TexHonornmun 2025 roga ¢opmmpytoT HOBbIN, bonee TpeboBaTeNbHbIA U AUHAMUYHBIN NaHawadT
Ans uMdpoBOro acneKkTa B MmapkeTuHre. Ycenex byaet onpenenatbca TEXHONOMMAMM U CNOCOBHOCTBIO KOMMNAHUK
K KOMMJIEKCHOWM aganTaumnm: BbICTPAMBAHWUIO 40BEPUTENbHbIX OTHOLIEHWUI C KNMEHTOM Yepes paboTy c first-party
AaHHbIMK, OCMbICZIEHHOMY M 3TUMHOMY BHeApeHWto MU Ha Bcex ypoBHSAX, MHTerpaumnmn ESG-ueHHocTei B busHec-
MOAENb U CO3[aHUI0 MEPCOHANN3NPOBAHHOIO onbiTa B pabote ¢ notpebutenamum [1, 3, 4]. Kak oTmeuvatoT
3KCNepTbl, TEM, KTO CMOXKET COYeTaTb PaboTy ¢ AaHHbIMU, CTOPUTENNNHT U ONEPALLUOHHYIO TMOKOCTb, OTKPOIOTCS
BO3MOXHOCTU 417 YCNELWHON KOHKYPEHLMN Ha pPbIHKEe U AnaepcTea [2, 6].
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YAK 33
Xakumos C.3.
AnpeKkTop Nno NnponssBoacTBY, MAaPKETUHIY U NpoAarkam B KomnaHum SAG
TalwkeHT, Y3bekucraH

NOTUCTUKA OTXOA0B B YCTOMYMBOM BU3HECE: SKOHOMMUYECKAA MOZAE/Nb NEPEPABOTKU
NNACTUKA B PETMOHANIbHbBIX LLENOYKAX MOCTABOK

AHHOTauuA
B ctatbe paccmaTpuBatoTca OCOOEHHOCTM JIOTUCTUKM OTXOL0B B KOHTEKCTe ycToihumBoro busHeca u
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npepgnaraeTcs 3KOHOMUYECKas MOAE/b NepepaboTKM NNAaCTUKA B PerMoHasbHbIX LLeNOYKax NnoctaBoK. Ha ocHoBe
aHaN3a CTaTUCTUYECKUX AAHHbIX U NPAKTUKM 0bpaLleHMa ¢ 0TXo4amm B Y36eKucTaHe U conpeaesibHbiX CTpaHax
BbISIBNIEHbI KNtOYEBbIE TOTUCTUYECKUE U MHCTUTYLIMOHANbHbIE OrPaHNYeHMs, a TakKe GaKTopbl, CNOCOBCTBYOWME
noBbilWeHUo 3¢PEKTUBHOCTM NepepaboTKM NNACTUKOBLIX OTXOA0B. [MosyyeHHble pes3ynbTaTbl MOryT O6bITb
MCMO/Ib30BaHbl MpPU pa3paboTKe pervoHasbHbIX MNpOrpamm pasBuTMA nepepaboTkn u  GopmMUpPOBaAHUMK
YCTOMUMBbIX LLEMOYEK MOCTAaBOK BTOPUYHOIO CbIPbS.
Kntouesble cnosa:
JIOTUCTUKA OTX0A0B, NepepaboTKa NAacTUKa, UMPKYAAPHAA SKOHOMMKA, YCTOMUMBbIN BUsHec,
ESG, permoHanbHble LenoYKM NOCTaBokK, LleHTpanbHaa Asua.

B ycnoBumaAX yCTOMUYMBOTO poCTa HaceseHusa u pacTywero notpebieHuns npobiema ob6pasoBaHuMs BbITOBbIX
0TX040B NpuobpeTaeT cucTeMHbIN xapakTep. Mo aAaHHbIM BcemunpHoro 6aHKa, exerogHo obpasyertca 6onee 2
M/IPA, TOHH TBEPAbIX KOMMYHa/bHbIX 0TX040B [1], 3HauUUTeNbHYIO OO0 KOTOPbIX COCTaBAAIT NIACTUKOBbIE
OTXO/bl, OT/IMYAIOLLMECH OINTENIbHBIM CPOKOM PA3/IOKEHUA.

Onsa ctpaH UeHTpanbHOW A3uKM, Kak U AN MHOTMX ApYyrux, npobnema nnacTMKOBbLIX OTXOA0B KpaiHe
aKTyanbHa. B ogHOM ToNbKO Y36eKkucTaHe exerogHo obpasyetca cebiwe 10 MJIH TOHH BbITOBbLIX OTXOA0B, OKONO
15 % KoTopbIX NpuMxoauTcs Ha naactuk [2]. Mpu atom nepepabaTbiBaeTcA AULIb HE3HAYUTE/IbHAA YacTb, a
OCHOBHOM 06bEM HanpPaBAAETCA HAa NONUTOHbI AW NONaAAeT B HECAHKLMOHNUPOBaHHbIE CBA/IKM.

B nocneaHue roabl nepepaboTka NAaCTUKOBbIX OTXOA0B PacCMaTPUBAETCA He TONIbKO KaK 3KoJiormyeckas
33Ja4a, HO W KaK 31eMeHT yCTonuymBoro 6usHeca, MO3BONAKOWMNA CHUXKATb 3aBUCUMOCTb OT MEpPBUYHBIX
NoAMMEPOB M ONTUMMU3UPOBATbL MU3AePKKU. Ocoboe 3HayeHMe NpuobBpeTaeT /IOrMCTUKA OTXOOB, BK/OYas
pasgenbHbin c6op, 06pPaTHYIO IOTUCTUKY N PEFMOHA/IbHYIO JI0KaAM3aumio nepepabaTbiBaloWMX MOLLHOCTEN.

MpuHUMNbI Banopu3aumum oTxoa08

CoBpemeHHble NoAxoAbl K 06palleHUto ¢ 0TX04aMM NOCTENEHHO OTXOAAT OT IMHENHOM Moaenn «aobbiua
— Npou3BOACTBO — MOTpebneHne — yTUAM3aLMA», KOTOPan XapaKTepPM3yeTcs BbICOKOW PecypCOEMKOCTbIO U
poctom 06bEMOB 0TX0A0B. OCOBEHHO OCTPO 3TO NPOABASAETCA B OTHOWEHMM NIACTUKOBbLIX MaTepuasos.,
KOTOPbIE OT/IMYALOTCA MACCOBbIM UCNONb30BaHUEM U A/IUTENbHbIM CPOKOM Pa3NoKeHUs.

B KauyecTBe a/ibTepHaTVBbl Pa3BMBAETCA KOHLEMNUMA UUPKYJAAPHON 3KOHOMMUKK, npeanonaratoLas
3aMblKaHMe MaTepuasbHbIX MOTOKOB M MOBTOPHOE BOBJIEYEHWNE PECYPCOB B XO3AWCTBEHHbIM 060pOoT. B pamkax
TAKOro noaxoAa OTXOAbl PAacCMaTPMBAKOTCA HE KaK KOHEYHbIM 3Tan U3HEHHOro LUMKAa MNpoAayKTa, a Kak
NOTEHLMaNbHbIA NCTOYHUK BTOPUYHOTO Cblpbs U A06aBAEHHON cToMMoCTU. MNepepaboTKa NAaCTMKOBbIX OTXO40B
No3Bo/IAET O4HOBPEMEHHO CHUMKaTb 3KOIOTMYECKYIO Harpysky U ¢opMMpoBaTb S3KOHOMUYECKME BbIroabl AN1s
6M3HEeCca M IKOHOMMUKMN B LLe/IOM.

MnacTMKoBble OTX0Abl NPeACcTaBAAOT cobon 0cobbiii BUA, BTOPUYHOIO Chipbsi: X LLEHHOCTb onpeaensercs
CTENEHbI0 OYUCTKMU, COPTUPOBKM U COOTBETCTBUA TpeboBaHMAM nepepabaTtbiBatowmx npeanpuatmin. Mpouecc
npespalleHMa OTX0A0B B PECypC OMUCbIBAETCA MOHATUEM BanopusalMK, BKAKOYAOWUM cbOp, COPTUPOBKY,
TPAHCNOPTMPOBKY U NepepaboTKy B NPUrogHoe K NOBTOPHOMY UCNOIb30BaHMIO BTOPUYHOE CbIPbE.

JKoHOMMYecKan 3PpPEKTUBHOCTb BanopuU3aLMmM 3aBUCUT OT TOrO, HACKONbKO 3GhEKTUBHO OpPraHM30BaHbI
LLeno4YKn NoCTaBoK. PernoHanbHaa noKanmsauma nepepaboTkM NO3BONSET COKPATUTb IOTUCTUYECKUE U3AEPKKN,
CHM3WUTb MOTEPW KayecTBa Cbipbsi M MOBbLICUTb YMNPaBAAEMOCTb MOTOKOB. WMHTerpaums 3KONOTMYECKUX W
3KOHOMUYECKMX Lenei 4Yepes MexaHM3Mbl YCTOMYMBOrO pPasBUTUA, PACLIMPEHHYHD OTBETCTBEHHOCTb
npoussoguTenein u ESG-noaxoabl NO3BOAIAET paccMmaTpuBaTb nepepaboTKy NacTMKa KaK  MCTOYHMK
KOHKYPEHTHbIX MPEUMYLLECTB.

PervMoHanbHble LLENOYKM MOCTAaBOK MepepaboTKM niacTMKa NpeacTaBasatoT COBO0M CNOMKHYIO NIOTUCTUKO-
3KOHOMMYECKYIO CUCTEMY B3aMMOCBA3aHHbIX NPOLECCOB, HanpaBAeHHbIX Ha ABUXEHME MIaCTUKOBbIX OTX0A0B
OT MecTa Mx obpasoBaHus [0 nepepabaTbiBalOWMX NPeanpuUaTUiA U noTpebutenei BTOPUYHOIO Cbipbs B
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npesenax KOHKPETHOMN TeppuTopuK. Lienb TakMX LENOYEK — He TONbKO 0b6ecneunTb YyTUAN3ALMIO OTXOA0B, HO U
ONTUMMU3NPOBATL  IKOHOMMYECKME U IKONOTUYECKME  pe3y/bTaTbl, MHTerpupys nepepabotky B
NPOWN3BOACTBEHHYIO N KOMMEpPYECKYIO chepy.

CTPYKTYpPHO pervoHasibHas Lernoyka NOCTAaBOK BKAOYAET HECKO/IbKO KAHYEBbIX 3Tanos: obpasosBaHue
O0TXO40B, NEPBUYHBIN COOP, COPTUPOBKY, TPAHCNOPTUPOBKY K NepepadbaTbiBatOLLMM MOLLHOCTAM, NepepaboTKy B
roToBoe BTOPMYHOE CbIPbE M peanmnsaumio ero KoHeyHbiM noTpebuTtensm. CnarkeHHOCTb MATepUasbHOro,
$MHAHCOBOrO M MHPOPMALMOHHOTO MOTOKOB HA KaXKAOM M3 3TUX 3TanoB onpefenser Kak 3¢PeKTMBHOCTb
NIOTUCTUYECKOM CETU, TaK U €€ CNOCOBHOCTb CO34aBaTb IKOHOMMYECKYIO 406aBNAEHHYIO CTOMMOCTb.

JKOHOMMYECKAA 3HAYMMOCTb PErMOHA/IbHBIX LEMOYEK NPOABAAETCA Yepe3 y4acTUe Pas/INyHbIX areHTos,
KaXKabl U3 KOTOPbIX NpecneayeT COOCTBEHHbIE MHTEPECHI B PaMKax 0bLwel 10rMKKu yctonumnsoro busHeca.

e[eHepaTopbl OTXOA0B (LOMOX03ANCTBA, TOProBble U MPOM3BOACTBEHHbIE NPeanpuaATUa) BO3LENCTBYIOT
Ha CblpbeBYo 6a3y cMCTeMbI, MOCTaBASAA UCXOLHbIA MaTepuan.

e OnepaTopbl COOpa M COPTUPOBKM 3aHUMAIOTCS KOHLLEHTPALMEN M MOATOTOBKOM OTXOA0B K NepepaboTKe,
CTPEMACb MUHUMMU3NPOBATDL U3LAEPKKM U NOTEPM KAYeCTBa CbipbA.

e[lepepabatbiBatolime nNpeanpuaTUA  OCYLLECTBAAIOT KALOYEBYID TpaHCOOPMaumio: npespalleHune
HWU3KOCTOMKMX MNNACTUKOBbIX OTXOL0B BO BTOPUYHbIN NOAMMEP, NPUTOAHLIA K KOMMEPYECKOMY UCMO/Ib30BaHUIO.

e HakoHel, noTpebuTenn BTOPUYHOIO NAACTUKA, BKAOYAA NMPOMbILW/IEHHbIE U CTPOUTE/IbHbIE KOMMNAHUW,
GOPMUPYIOT YCTONYMBBIM CMPOC, KOTOPbIA CTAHOBUTCA Ba*KHbIM PaKTOPOM 3KOHOMUYECKOM YCTOMYMBOCTU BCEM
LenoYkn. s NpoMbIWAEHHbIX KOMMaHUA UCNO/Ib30BaHME BTOPUYHOIO Cbipbs ABAAETCA KOHKPETHbLIM LUIArom B
peanunsaunmn skonorndeckon (E) coctasnsatoweinn ESG-cTpaternu, cHuXKaa yrnepogHbld cieg, Npoaykumm w
YKPenaas pblHOYHYO penyTaLmio.

Mo AaHHbIM KOHCAaNTUHroBoM KomnaHun Research Nester, 8 2025 r. pbIHOK nepepaboTaHHOro NaacTMKa
npesbicnn $68,5 mapa, a K 2035 r. MoXKeT NpeBbICUTb $159 Mapa, npu Temne pocta okoo 8.8 % [3]. MporHossbl
aHa/IMTMKOB MNOATBEPKAAIOT, YTO NepepaboTKa NNacTMKa CTAaHOBUTCA 3KOHOMMYECKM 3HAYMMOM OTpac/bto,
NPUB/EKaloLWEN KanuTan u cosaatowein paboune mecra.

PucyHok 1 — InHamuKa pocTa o6bema pbiHKa nepepaboTaHHOro NaacTUKa

Ba)kHOe MecTo B 3KOHOMMYECKOM CTPYKTYype pPEernoHa/ibHbIX UEeNnOYeK MOCTaBOK M/ACTUKa 3aHMMaAIOT
NOTUCTUHECKNE U3OEPIHKKN. TpaHCFIOpTMpOBKa 0oTXoA408, 0cobeHHo npn HepaBHOMEPHOM pacnpeaeneHnn
NUCTOYHUKOB o6pa3OBava n nepepa6aTb|Ba|ou.|,MX MOU.I,HOCTGVI, MOXeT COCTaBNATb 3HAYUTE/NIbHYHO 4YaCTb
COBOKYMHbIX 3aTpaT, CHUXaA KOHKypGHTOCI’IOCOﬁHOCTb BTOPUYHOrIO CbipbA. Jlokanusauma nepepa6aTb|Barou.|,MX
MOU.LHOCTEﬁ M onTMuMmm3saumAa MmapLlpyTos c6opa NO3BONIAKOT CYLWLECTBEHHO YMEHbBLUNTDL 3TU U3OEPHKKU, YKpENAA
9KOHOMMUYECKYIO OCHOBY nepepa60TKV| N CHUXXaA A0/110 0TX0A408B, OTNpaBaAeMbIX Ha MOJIUTOHbI.

Opl'aHM3aLI,VIFI pa3aenbHOro c6opa NnnactTnka ABAAETCA OOAHUMM U3 KAKYEBbLIX 3/IEMEHTOB CHUXKEHUA
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JNIOTUCTUYECKUX 3aTpaT W MOBbIWEHWUA KayecTBa CbipbA. MccnenoBaHMA MOKasbIiBAlOT, YTO MOBbIWEHWE [0M
pa3fenbHO COBpPaHHbIX MATEPUANOB HAMPAMYKO YBEAMUMBAET A0/I0 NepepaboTKM M CHUMMKAeT pacxonbl Ha
COPTUPOBKY Ha cTaauu nepepaboTKku.

OgHMM 13 30 PEKTUBHbBIX MHCTPYMEHTOB CTUMY/IMPOBaHMA pa3fesibHoro cbopa cyMTaloTCs AEMO3UTHbIE
cxemMbl. MexaHM3M, OCHOBAHHbIVM Ha BO3BpaTe AEN03MTA 33 CAAHHYHO YNAKOBKY, A0Ka3a/l CBO 3pPEeKTUBHOCTb.
B cTpaHax c ero BHeApeHWeM AOCTUraeTcs BbICOKUN YPOBEHb BO3BPaTa U OT/IMYHOE KayecTBO BTOPCbIPbA. ITO
OAET nepepaboTunkam HaZEKHYO CbipbeBYO 6a3y U MUHUMU3NPYET CBA3AHHbIE C HEW PUCKU. [TOKa3aTeIbHbIM
npumepom ssnaetca FepmanHus, rage aenosuTHaa cuctema (Pfand), pelicreyrowiaa ¢ Havana 2000-x ronos,
OXBaTblBAa€T M/IACTUKOBYIO, CTEKNAHHYIO W METaN/IMYeckyio Tapy M obecneymBaeT ypoBeHb BO3BpaTa
NAacTUKOBbIX BYTbINOK cBbiwe 95 %.

dopmupoBaHue cuctembl nepepaboTku B LieHTpanbHo Azum

MnacTMKoBble OTXOAbl ABAAIOTCA 3HAYMTENbLHOM YacTbl0 KOMMYHa/IbHbIX TBEPAbIX OTXOA0B BO MHOMMX
cTpaHax UeHTpanbHol A3nun. B Y3bekucraHe, cornacHo ceegeHmMaMm MUHUCTEPCTBA 3KONOMMK, A0NA NAACTUKA B
obuem obbéme BbITOBLIX OTXOA0B cocTaBaseT bonee 10 % — npumepHo 1.05 maH TOHH 13 10.2 MJIH TOHH
obuero o6véma mycopa [4]. 3a nocnegHue roapl 3TOT NoOKasaTeNb CEPbE3HO BbIPOC U3-3a pocTa noTpebaeHus
NPOAYKUMMU U3 NacTUKa M paclumpeHua chep NPUMEHEHUA NOAMMEPOB B 3KOHOMMKe. O6bEM nacTuKa B
oTxofax B 2022 r. 6bin Ha 147 % Bbiwe, Yem B 2013 1. (249.2 TbiC. T TPOTMB 3HAUYUTE/IBHO MEHBLUNX 3HAYEHUIA).

B opyrux ctpaHax LleHTpanbHoM A3mun HabaogaeTcs aHanorMyHasa CMTyaums: AoNA NA1acTUKOBbIX OTX0A0B
PacTéT U3-3a YCKOPEHHOM ypbaHM3aumn, yBeJMYeHMa MMMNopPTa TOBApOB B OHOPA30BOMN YNaKOBKe U ciaboro
pPa3BUTMA MHPPACTPYKTYPbl NepepaboTKu.

Tabnnuya 1
ObpasoBaHMe NIaCTUKOBbLIX OTXOA40B B cTpaHax LieHTpanbHoOM A3um
CrtpaHa 06wmit 06bem 0Tx04,08, 06pa3oBaHHbIN B 2024 T. Jona oTxoA08B U3 NAACTUKA
KasaxctaH 4.6 MJIH TOHH 9.9%
Y36eKkucTaH 10.2 M/IH TOHH 10.3%
Kbiprbi3cTaH 1.6 M/IH TOHH no 15%
TapXuKUCTaH 9 MJIH TOHH 9.5%

McTouHMK: NnpaBuTenbcTBa Pecnybamnk

HecmoTps Ha 3HauMTeNbHble 06BEMbBI 0HpasyemblX NAACTUKOBLIX OTXOLOB, YPOBEHb MX NepepaboTku
OCTaétcs HM3KUM. Mo cocTosHMio Ha 2025 r., B Y36ekuctaHe nepepabaTbiBaeTcsA TO/IbKO OKOM0 5 % oT obuiero
06BEMa 6bITOBbLIX OTXOL0B — NPU 3TOM AaHHaA undpa yumTbiBaeT NnepepaboTKy WMPOKOro CNEKTPA MAaTepManos,
a pons nepepabotaHHOro noansTuneHa n N3T ocTaéTcs MUHMMANbHOW. TaKoe NoNoXKeHMe 06BACHAETCA LebiM
PALOM OFPaHUYEHNN:

e OrpaHunyeHHas nepepabaTtbiBatow,as MHOPACTPYKTypa. Yncno npegnpuaTmii Nno nepepaboTke naacTuKa
B CTpaHe HeAOoCTAaTOYHO AnA 06paboTKM 3HAUMTENbHbIX NMOTOKOB OTXO40B, OCOOEHHO KAHOYEBbIX MOJMMEPOB
(nonnatuneH, nonunponunex, N3T).

o OTCyTCTBME PA3BUTOM CUCTEMbBI COPTUPOBKM OTXOAO0B. HU3KMI1 ypOBEHb pasaenbHoro cbopa NpUBOAMUT K
BbICOKOW flo1e 3arpA3HEHHbIX GpaKLMiA, MOBbIWAA 3aTPaTbl HAa NOATOTOBKY CbipbA K NepepaboTKe.

e HepocTaTo4HasA 9KO0MMYECKan KyibTypa M 0CBEAOMNEHHOCTb HacesieHUA. ITO CHUXKAET BOB/IEYEHHOCTb
rpaxgaH B cuctemy cbopa M NoBbIWAET A0JH0 CMELLaHHbIX OTXOA0B, HENPUIOAHbIX A/1A NepepaboTKu.

B Y3bekuctaHe BHeapAeTcA MO3TanHaA CUMCTeMa pa3fesibHoro cbopa OTXOAOB, BKAKOYAA BblaeneHue
nepepabatbiBaemblx, HenepepabaTbiBaeMblX U NULLEBLIX PpaKkuunii. B palioHax MHOrosTaXKHOM 3aCTPOMNKM yKe
CO34aHbl CNeunann3npoBaHHble MAOWAAKN Ana cbopa, YTO ABASETCA Haya/bHbIM 3Tanom GoOpMMPOBaHMUSA
MHOPACTPYKTYpbl COPTUPOBKM 0OTX0A0B. CaHUTapHble CAy»KObl OPraHM3yoT BbIKYN BTOPUYHOIO CblpbA
HEMocpeAcTBEHHO Ha TaKUX NJIOLLAZKaX, YTO OTKPbIBAET NPsiMble KaHa bl MOCTaBKM CbipbA B NepepabaTbiBatowme
NPeAnpUATUA U CHUXKAET TPAaH3aKUMOHHbIe 3aTpaTbl Ha 3Tanax cbopa 1 NOArOTOBKU CbipbsA.

PasBuTMe pasgenbHoro cbopa HOCUT MWUAOTHBIN XapaKTep, M KpynHOMAcWTabHoe pacnpocTpaHeHue

129


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

TpebyeT AanbHENLWNX 3aKOHOAATENbHbIX U GUHAHCOBbLIX MEP, BKAOYAA CTUMYANPOBaHMe cbopa, pa3BepTbiBaHUe
[,EN03UTHbBIX CXEM U COBEPLUEHCTBOBAHME JIOTUCTUKN OTXOLOB.

locyfapcTBEHHbIE MHMLMATMBbLI HaMpas/eHbl HA NpPoABUMKeHMEe 3GGEKTUBHOW MoLenn obpalleHusa ¢
NAaCTUKOBLIMW OTX0A4aMu. TaK, Hanpumep, B Y36eKncTaHe NAaHUPYeTCA BHEAPEHNE MEXAHU3MA PACLUMPEHHOWN
oTBeTcTBeHHOoCTU npounssoautens (EPR), rae nponssoauTeny n umnoprtepbl byayT 06s3aHbl yyacTBoBaTh B cbope
M nepepaboTKe NNACTUKOBbLIX OTXOAOB, MPUYEM [0AN yTUAM3auMKM OyayT NOCTENEHHO YBEAWYMBATLCA:
Hanpumep, AN NJaCTMKOBOM YNaKOBKU NaaHMpyeTcs goctukeHne 50 % nepepaboTkun K 2026 r., 75 % K 2027 T.
1 100 % K 2028 r. [5]. 9T Mepbl HanpaB/eHbl Ha NOBbIWEHWE A0NM NepepPaboTKU, CTUMYIMPOBaHNE MHBECTUL MM
B UHOPACTPYKTYPY M GOPMUPOBaAHME YCTOMUMBOTO CNPOCA HA BTOPUYHOE CbIpbE.

MpoeKToM rocyAapcTBEHHO-NPABOBON MHULMATMBLI NPEAYCMOTPEHO TaKKe BBeAeHWe Aen03UTHbIX
CUCTEM ANA NAACTUKOBbIX KOHTEMHEPOB, NPUMeEHeHME WTPAdHbIX CAHKLMIA 32 HEBbINOJIHEHME HOPMATUBOB U
CTUMY/ZIMPOBAHME WMCNONIb30BaHUA bMopasnaraemblx anbTepHaTUB. [MnaHMpyeTca 3anpeT Ha NPOWU3BOACTBO,
MMMOPT U UCNONIb30BaHWE MNACTUKOBbIX MakeToB ¢ 2027 r., YTO AOMKHO CHU3UTb 0OBEMbI He3ahEeKTUBHO
MCNONb3YeMOro 04HOPA30BOM0 MACTMKA U YAYULLINTb SKOHOMMUYECKYHO OCHOBY NepepaboTKu.

Bce 6onblyto posib B Y36eKncTaHe npuobpeTaeT rocysapcTBeHHO-4YacTHOE NapTHepcTBo (MYM): yacTHble
nepepabatbiBatoLLMe KOMMAHUKN PAabOTAOT COBMECTHO C BAIACTbIO HaZ, Pa3BUTUEM MHPPACTPYKTYPbI COPTUPOBKM
N nepepaboTKkM, CTUMYANPYS TEXHONOrMYEecKMe OOHOBAEHMA M MOBbLIWAA ONEPALUOHHYIO 3PPEKTUBHOCTD.
MoscemecTHOe co3paHMe NAOWAAoK AnA cbopa M nNepepaboTKM CHUMKAET HarpysKy Ha NOJUFOHbI U CO3LAET
naaTopmMbl N8 MHBECTULMIA B TEXHOOFMWN IOTUCTUKM OTXO40B.

BonnouwieHnem 3ToM MoAenn CTasn pPervoHasbHble KaacTepbl NO OOpalleHWMIo € OTXo4amMu —
bnarmaHckMii NpoekT MUHUCTEPCTBA 3KO/IOTMW, OXPaHbl OKPYKaloWen cpeabl M WM3MEHEHMA KAMmaTa
Pecnybnvkn YsbekuctaH [6]. B pamkax 3TOM nporpammbl B Ka*KAOM PernMoHe CTpaHbl CO34at0TCA
BbICOKOTEXHO/IOTMYHbIE KOMMJEKCbI, 06beanHAIOWME COBPEMEHHbIE COPTUPOBOYHbLIE JIMHUM, MOLLHOCTM MO
nepepaboTKe NaacTMKa, CTeKNa, bBymarM U meTanna, a 4acto — M Liexa No NpousBoOACTBY U3 BTOPUYHOIO CbipbA
roToBOI NPOAYKLMW, TAKON KaK CTpouTe/IbHble MaTepuanbl AU NoAMMeEpHble rpaHyabl. MpuHuun YN 3aech
paboTtaeT cnegytowmm obpasom: rocyfapcTBo NpenocTaBAAeT 3eMI0 M rapaHTUpPYeT CTabunbHbIA MOTOK
OTXOZ0B C NOJ/IMFOHOB, @ YaCTHbIN MHBECTOP GUHAHCUPYET CTPOUTENLCTBO, 3aKYMKY 060pyA0BaHNA U BepéT Ha
cebs foNrocpoyHoe ynpasaeHMe o6veKToM. MUAOTHBIN Knactep yKe GyHKUMOoHMpYeT B TalwKeHTCKOM obnacTy,
a aHafornyHble NpPOEeKTbl 3anyckatotca B CamapKaHAcKol, Byxapckoi, ®epraHckoi u apyrux obnactax,
bopmMmupyn eaMHYO HALMOHAIbHYIO CeTb NepepabaTbiBatoLLelt MHOPACTPYKTYPbLI.

Mogaenb ycToiiunBOIA LLeNOYKU NOCTAaBOK

JKOHOMMYECKan Mogenb nepepaboTKM NNACTUKA B PErMOHaNbHOM LIENOYKe NOCTAaBOK OCHOBbLIBAETCA Ha
NPUHUMMNE 3aMKHYTOrO MaTepuasbHOro LMKAa. OHa OCHOBbIBAETCA Ha MPUHLMNE 3aMKHYTOrO LMKAA, Npwu
KOTOPOM OTXOZbl CTAHOBATCA LLEHHbIM PEeCcypcoMm A8 HOBOro NPOU3BOACTBA. B oTanume oT AMHeHOro noaxoaa,
KOTOpPbIA NpeAnonaraeT 3aXopoHeHME AN YTUAM3ALLMIO OTXOL0B, 3Ta MOAE/Ib OPUEHTUPOBAHA Ha NpeBpaLLeHme
MaacTUKa B AOXOA Ha KaXAoMm 3Tane — oT cbopa 40 NpoAaku rotoBoro npoaykTa. [NnaBHas uenb — CHU3UTb
o6LWme 3aTpaThbl, COXPaHMB NPUObIIb ANA BCEX YHACTHUKOB LLEMOYKM.

Mogenb paboTaeT 33 CYET C/AKEHHOTO ABUXKEHUA TPEX MOTOKOB: MaTepuanbHOro, GpUHaHCOBOro W
MHbOPMaUMOHHOro. MaTepuasibHble MOTOKM OTPAXKAKOT NepemelleHne NAaCTUKOBbIX OTXOA0B OT UCTOYHMKOB
06pa3oBaHUA K nepepabatbiBaloUM NPeANPUATUAM U fanee K NoTpebuTensim BTOPUYHOIO Cbipba. PUHaHCOBble
MOTOKM BK/IOYAIOT pacnpesesieHne 3aTpaT Ha cbop, COPTUPOBKY, TPAHCNOPTUPOBKY M NepepaboTKy, a TaKke
[oxo4bl OT peanusauum BTOPUMYHbLIX MNOJMMEPOB, KOMMEHCALMOHHbIE BbIMAATbI B PaMKax MEXaHU3ma
pacliMpeHHON OTBETCTBEHHOCTW MPOU3BOAUTENEN U CPeACTBa, aKKyMy/aMpyemMble Yepes Aerno3uTHbIE CXEMb.
NHPOpPMaLMOHHbIE NMOTOKM 0b6ecnevmBatoT KOOPAMHALUMIO YYaCTHUKOB LLEMOYKM, KOHTPOJIb KayecTBa Cbipbs U
NpPorHo3MpoBaHne 06bEMOB NOCTABOK, YTO 0COOEHHO BaXKHO B YC/NOBUAX HECTabWU/IbHLIX MOTOKOB OTXOAOB U
KoNiebaHuni cnpoca Ha BTOPUYHbIN NAACTUK.
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JKOHOMMYECKan Moaenb nepepaboTKM NIACTUKOBbLIX OTXOA0B B PErMOHA/IbHOM LLENOYKe NOCTaBOK MOXKET
6bITb NpeacTaBAeHa B BUAE CTPYKTYPUPOBAHHOW CUCTEMbI B3aMMOCBA3AHHbIX BXOAHbIX NMapameTpos, 3aTpaT U
[0X040B, GOPMUPYIOWMX KOHEYHbI SKOHOMMUYECKUIA pe3ynbTaT 1A Yy4aCTHUKOB YCTOMYMBOro 6usHeca. Takoi
noaxoZ Mo3BOAAET OLEHUTb 3KOHOMMYECKYIO COCTOATENbHOCTb NepepaboTKM NAacTMKa He TO/bKO Kak
9KONIOTMYECKON MHULLMATMBBI, HO U KaK CaMOCTOATE/IbHOTO BUAA NPeAnpUHMMATEIbCKOM AeATeIbHOCTH.

KnloueBble KOMMOHEHTbl MoOZenu, onpegensiome eé 3KOHOMMYECKYlo 3PdEeKTUBHOCTb, BK/KOYAKOT
BXO4Hble NapameTpbl (TakMe Kak 06bEM OTXOAOB, JIOTUCTUYECKME PACCTOAHUA, KAYecTBO COPTUPOBKU M TUN
nosMMepoB), CTPYKTYpY 3aTpaT (Ha cbop, COPTMPOBKY, TPAHCMOPTUPOBKY U NepepaboTKy), MCTOYHMKN J0X0408B
(oT peanusauumn BTOPWMYHOrO cbipba, EPR-nnaTtexku, AEn03UTHbIe CUCTEMbI) U UTOrOBble 3KOHOMMUYECKME
NnoKasaTtenim (MapKMHaAbHOCTb, TOYKa 6e3ybbITOYHOCTH, CPOK OKYNAaeMoCTH).

Mpu HanMumMm cTabubHbIX NMOTOKOB Pa3fe/ibHO COOPaAHHOMo NIAacTUKA U ONTUMU3NPOBAHHOM JIOTUCTUKM
pervnoHasibHble NPOeKTbl NepepaboTKn cnocobHbI 4OCTUraTb CAMOOKYNAaeMOCTN B CPeAHECPOYHOMN NEePCNEKTMBE,
CHMKanA 3aBUCUMOCTb OT NPAMbIX CybCUAMIA U roCcyAapCTBEHHOW NOAAEPIKKN.

Tabanya 2
CTPYKTYpa U KNtoYeBble KOMMOHEHTbI 3KOHOMMUYECKOM MOAENMN NepepaboTKu
NNacTMKa B PErMOHAbHOM LLEeNOYKe NoCTaBoK

CopeprkaHue
0O6bEm 0TX0a08 (T/roa); pacctoaHue

JKOHOMMYECKOE 3HaYeHUe
OnpegenatoT macwtab nepepaboTku u

dnemMeHT mogenu
BxogHble napameTpbl

TPaHCMOPTUPOBKM (KM); CTENEHB COPTUPOBKM (%);
TUMbI NOJIMMEPOB

noTeHuManbHyto cebecToMmocTb

3aTpatbl Ha cbop

KoHTeliHepHan MHPACTPYKTYpa, BbIKyN
BTOPCbIPbA, IKCM/yaTaLMOHHbIE PACXOAbl

dopmupytoT 6a3oBble TOTUCTUYECKUE
N3LEPKKN

BAMAIOT Ha KayecTBO U LLEeHY BTOPUYHOTO
CblpbA

MoryT pocturatb 40-50 %
cebecTonmocTu

OnpeaensaioT onepaLMoHHYIO MapKy
OCHOBHOW PbIHOYHbIN UCTOYHMK A0X04a
MNoBbIWwaoT PUHAHCOBYIO YCTOMYMBOCTb
OueHKa 3KOHOMUYECKOoM
COCTOATENIbHOCTU MOAENMN

3aTtpaTbl Ha COPTUPOBKY CopTMpOBKa, 0UYUCTKA, NPeccoBaHue, NoTepu

TpaHcnopTHbIe 3aTpaThl MepeBo3Kka 0TX0408 U nosypabprKkaTos

3aTtpatbl Ha nepepaboTKy
[loxoabl oT peanunsauum
JlononHuTenbHble AoXoapbl
IKOHOMMUYECKUI pesynbTaT

JHeprusa, amopT1saLma, NnepcoHan

Mpoparka rpaHyn, xN10NbEB, BOJIOKHA
EPR-nnatexu, 4eno3nTHble CUCTeMbl, cybcnamm
Map*KMHaNbHOCTb, TOYKa 6e3yObITOYHOCTH,
OKynaemocTb

MpaKkTMyeckas peanvsyemMocTb W  SKOHOMMYECKAs  COCTOATE/IbHOCTb  MPEeAJIONKEHHOW  MOoAenu
noaTeepXAakTcAa Kencamm NPOMbILLNEHHbIX I'Ipe,Cl,I'IpVIFITMl‘/JI, MHTErpnupoBaHHbIX B pPernMoHasbHble LEeNOYKH
NOCTaBOK nepepaboTaHHOrO NAacTMKa. ApKMM NPUMEPOM ABAAETCA MNPOEKT y36eKCKoro npousBogutens
KOBPOBOW NpoayKumMn SAG, KOTOPbIN NepBbiM B OTPACcN Hanaaua nepepaboTky MIT-6yTblIOK B NOJNICTEPOBLIE
XN0MbA, UCNOAb3YyeMble A1 U3rOTOBNEHMUA OCHOBbLI KOBPOBbIX U3aennit [7].

JKoHOMMYEeCKUiA 3pdeKT oT Nnepexona Ha BTOPUYHbIMA NAACTMK NPOABUCA, MPEXK4e BCEro, B ONTMMMU3aLUNU
LenoYek MOCTaBOK. EcAn paHee KOMMaHWA 3aBUCENa OT BHELWHWX NOCTaBLLMKOB MIACTUKOBbIX HUTEN U Bblia
BbIHYXAEHA YYMUTbIBATb CPOKM M PUCKM WX OOCTaBKM, TO MOC/Ae 3anycka nepepaboTKM BTOPUYHOrO CbipbA
npeanpuaTMe MOAYYMA0 BO3MOMKHOCTb CamMOCTOATENbHO obecneunBaTb cebs MOAMMEPHbIM MaTepuasom B
Heobxoanmom 0bbéme 1 ¢ 6o/bLuel NPeACcKa3yeMOoCTbIo Mo CpoKamM. Kpome 3Toro NpoeKT No3Bon KoMNaHum
3HauYMTE/IbHO YKpenuTb cBoM ESG-NnoKasaTenu: CHU3UTb BO3AENCTBME HA OKPYKaIoLLYHO cpeay 3a CYET BHeApeHUn
NPUHLMNOB UMPKYNAPHON 3KOHOMMKM, CO34aTb AOMOHUTENbHblE paboune mecTa Ha 3Tanax COPTUPOBKM U
nepepaboTKu, a TaKKe MOBbICUTb YPOBEHb KOPNOPATUBHOIO yNpaB/ieHns 61arofapa BKAKOYEHUIO YCTOMYMBOTO
Pa3BUTMA B CTPATEMMIO KOMMAHWUN.

B 3ak/ilo4YeHMe OTMEeTMM, YTO JIOTUCTMKA OTXOA4OB ABAAETCA CMCTEMOO6PAa3yOWMM 31eMEHTOM ANn
nepexoga K UMPKYNSAPHOW 3KOHOMMKE B pervoHe. MNpeacTaB/eHHas 3KOHOMMYECKas MOZeslb, COYeTaloLas
BaNOPM3aLMI0 OTXOA0B, ONTMMM3ALMIO PErMoHasbHbIX LeNoYeK MOCTaBOK W YYET MHTEPEecoB BCeX

CTEﬁKXOI’IAEpOB, AOKa3biBaeT CBOK COCTOATE/IbHOCTb KaK Ha KOHLENTYa/lbHOM YypOBHE, TaK U Ha MpPaKTUKe
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6usHeca. KntoueBbimu haKkTopamm ycnexa ANs eé TMparKMpoBaHuA B LieHTpanbHOM A3MM BbICTYMNatoT pasBuTMe
WMHOPACTPYKTYPbl, POPMUPOBAHNE YCTOMYMBOTO CNPOCa Ha BTOPUYHOE CbIPbE U CUHEPrUa rocyAapCcTBEHHbIX U
YaCTHbIX MHBECTULMIWA, 4YTO B COBOKYMHOCTM CO343ET OCHOBY AN AOJNTOCPOYHOM 3IKONOrMYECKoW U
3KOHOMWYECKOW YCTOMYMNBOCTH.
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BUSINESS FOREIGN LANGUAGES: THE STRATEGIC IMPACT OF LINGUISTIC PROFICIENCY ON CAREER GROWTH

Abstract

In the hyper-connected economic landscape of 2026, the mastery of a Business Foreign Language (BFL)
has evolved from a "nice-to-have" skill into a critical engine for vertical career mobility. This article examines the
profound influence that linguistic competence—specifically in languages of global commerce like English,
Mandarin, German, and Spanish—has on professional development. By analyzing the "bilingual wage premium,"
the expansion of cognitive flexibility, and the opening of cross-border leadership roles, we demonstrate that a
second language is the ultimate "career multiplier." In an era of automated translation, we argue that the human
ability to navigate foreign business nuances remains the most valuable asset in the global corporate toolkit.

The Economic Multiplier: The "Bilingual Wage Premium"

The most immediate impact of a business foreign language is visible on the balance sheet. In 2026, data
across multinational corporations suggests that professionals fluent in a second business language earn between
10% and 25% more than their monolingual counterparts in the same roles.

Physiologically, this premium is a reward for Reduced Transaction Costs. A bilingual manager acts as a
direct bridge, eliminating the need for intermediaries and reducing the risk of costly misunderstandings in
contracts or negotiations. This creates a symbiotic relationship where the employee’s linguistic skill directly
increases the company’s operational speed and profit margins, making that employee "un-layoffable" during
economic shifts.

Cognitive Flexibility and the "Executive Brain"

Beyond the paycheck, learning a business foreign language physically reshapes the brain, enhancing
"Executive Function." Scientific studies in 2025 have shown that polyglots possess superior skills in:

e Task Switching: The ability to pivot between different projects without losing focus.

e Conflict Resolution: Bilinguals are often more adept at seeing a problem from multiple cultural
perspectives, a trait vital for modern human resources and management.

By employing a second language, a professional develops a "Global Mindset." This allows them to interpret
subtle social cues and "read between the lines" during international meetings—skills that Al translation tools still
struggle to replicate. This cognitive edge translates into better decision-making and higher-quality leadership.

Breaking the "Local Ceiling": Access to Global Leadership

One of the most significant impacts of language on career growth is the ability to bypass the "Local
Ceiling"—the point where a professional can no longer advance because they lack the language skills required
for regional or global headquarters.

e Networking Power: BFL mastery allows for "unfiltered networking." Being able to share a coffee and a
conversation in a partner's native tongue builds a level of Professional Intimacy and trust that is impossible
through a translator.
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e Expat Opportunities: High-value international assignments—which often lead to the executive suite—
are almost exclusively reserved for those with the linguistic capability to lead a foreign team.

"A language is not just a list of words; it is a key to a boardroom that was previously locked."

Technological Synergy: Al as a Tool, Not a Replacement

In 2026, the emergence of Real-time Al Interpreters has changed the nature of language use, but it has
actually increased the value of human fluency.

e The Trust Gap: While Al can translate a technical manual, it cannot navigate the delicate "power
distance" in a high-stakes negotiation or offer a toast at a business dinner that resonates emotionally [1.3].

o Verification Skills: Professionals who know the language use Al as a "co-pilot" to draft emails faster, but they
retain the critical ability to verify the accuracy and tone of the output, ensuring no cultural blunders occur [4.5].

Global Fluidity: Language as "Career Insurance"

In 2026, language proficiency serves as a form of Career Insurance. As local markets fluctuate, a
professional with a business foreign language can pivot to different geographic markets. For example, a specialist
in Ashgabat with a command of Business German can easily transition to roles within Central European logistics
or engineering firms. This maximizes the utility of one’s skills, ensuring career stability regardless of local
economic downturns.

Conclusion. The mastery of business foreign languages represents the final frontier of professional
adaptability. By moving away from "linguistic isolation" and toward a dynamic, multilingual identity,
professionals unlock the door to the global "Megacity" of opportunities. The fusion of technical expertise and
linguistic agility is not just an academic achievement; it is the path to a sustainable, resilient, and influential
career in the 21st-century global economy.
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BUSINESS ENGLISH: THE STRATEGIC IMPACT OF LANGUAGE PROFICIENCY ON CAREER GROWTH

Abstract
In the globalized economy of 2026, Business English has evolved from a secondary skill into a primary
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professional asset. This article explores how proficiency in the international language of commerce acts as a
catalyst for career advancement. By analyzing the distinction between "General English" and "Business English,"
we investigate the specific impact of linguistic competence on leadership perception, cross-border negotiation,
and networking efficiency. In an era where remote work connects professionals across continents, we
demonstrate that Business English serves as the "professional glue" that facilitates trust, clarity, and authority in
high-stakes corporate environments.

For decades, technical skills (hard skills) were the sole focus of career development. However, the
emergence of a borderless digital workforce has enabled a transition where Communication Intelligence—
specifically in English—is the defining factor for reaching the executive suite.

Keywords:
business english, career growth, professional communication, global networking,
leadership skills, corporate etiquette, negotiation, remote work.

The ROI of Professional Fluency

The primary advantage of mastering Business English in 2026 is the measurable Return on Investment
(ROI) for the individual. Statistics indicate that professionals who can articulate complex ideas in English earn, on
average, 25—-30% more than their peers with similar technical backgrounds but lower linguistic confidence.

Physiologically, high proficiency reduces "Cognitive Load" during meetings. When a professional does not
have to struggle for words, they can dedicate 100% of their mental energy to strategy and problem-solving. This
allows them to project an image of "Executive Presence"—a combination of confidence and competence that is
essential for promotions into senior management.

Beyond Vocabulary: The Nuances of Corporate Etiquette

Business English is more than just learning industry-specific jargon; it is about mastering the Tone and
Nuance of professional interaction. In 2026, the ability to navigate "Soft Skills" in English is what separates a
manager from a leader.

e The Art of Persuasion: Using modal verbs and "hedging" (e.g., "l would suggest," "Could we consider") to
negotiate diplomatically without causing offense [1.2].

e Conciseness and Clarity: In the fast-paced 2026 market, the ability to deliver a "One-Minute Pitch" or
write a "Three-Sentence Executive Summary" is highly valued.

e Cultural Intelligence (CQ): Business English often acts as a bridge between different business cultures
(e.g., Japanese indirectness vs. German directness).

Social and Psychological Impacts: The "Credibility Loop"

The impact of language on career growth is deeply rooted in Social Psychology. The "Halo Effect" suggests
that professionals who speak a global language fluently are often perceived as more intelligent and reliable in
other domains.

Building a "Credibility Loop" acts as a Behavioral Catalyst. As a professional succeeds in an English-led
presentation, their confidence grows, leading them to take on more international responsibilities. This creates a
cycle of visibility within a multinational corporation. In 2026, being "visible" on a global scale is the only way to
avoid the "local ceiling"—the point where career growth stops because one cannot participate in global
headquarters' discussions.

Technological Drivers: Al as a Business English Coach

The development of Real-time Communication Al in 2026 has simplified the path to mastery.

e Al Speech Analysis: Professionals use apps to analyze their pitch, speed, and filler-word usage (e.g., "um,"
"ah") in recorded meetings [5.2].

e Email Refinement Agents: Al tools don't just fix grammar; they suggest "Professional Tone Shifts" to make
a message sound more assertive or collaborative depending on the goal [5.3].
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"Technical skill gets you the job; Business English gets you the promotion."

Global Fluidity: Networking in the Digital "Megacity"

Business English addresses the problem of Access to Opportunity. In 2026, most high-value networking
occurs on platforms like LinkedIn or at virtual global summits. Mastery of English allows a professional in
Ashgabat to build a "Digital Bridge" to mentors in Silicon Valley or investors in Singapore. This maximizes the
utility of one's professional network, ensuring that geography is no longer a barrier to career-defining
partnerships.

Challenges: The "Imposter Syndrome"

The primary barrier for many remains "Linguistic Imposter Syndrome" —the fear that one's accent or minor
grammatical errors diminish their professional value. However, in 2026, the corporate world values Intelligibility
over Perfection. As long as the message is clear and the intent is professional, "Global English" accents are
increasingly respected as a sign of a diverse and capable workforce.

Conclusion

Business English represents the final frontier of the professional's personal development. By moving away
from "Basic Literacy" and toward "Strategic Communication," individuals unlock a world of infinite career
possibilities. The fusion of technical expertise and English-led leadership is not just a resume booster; it is the
path to a sustainable, resilient, and influential global career.
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INDEPENDENT LANGUAGE LEARNING: THE POWER OF MOBILE APPS AND ONLINE RESOURCES

Abstract
In 2026, the traditional classroom is no longer the only gateway to fluency. The rise of Self-Directed
Language Learning has been accelerated by Al-driven mobile applications and vast digital repositories. This article
explores the strategic shift from "passive consumption" to "active digital immersion." By analyzing the synergy
between gamified apps, Al conversation partners, and authentic content platforms, we demonstrate how
learners can achieve high proficiency independently. We investigate the mechanics of Microlearning and Spaced
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Repetition Systems (SRS) that allow individuals to fit language acquisition into the "cracks" of their daily schedule,
turning a smartphone into a 24/7 personal language laboratory.

The Digital Toolbox: Apps for Every Stage

Modern language learning in 2026 is categorized by "functional layers." A successful independent learner
does not rely on a single app but builds a Personal Learning Stack.

1. The Foundation: Gamified Learning

Apps like Duolingo and Babbel serve as the entry point. They use game mechanics—streaks, leaderboards,
and experience points—to foster daily consistency.

e The "Streak" Effect: Physiologically, the dopamine hit from maintaining a 100-day streak acts as a
behavioral anchor, ensuring the learner engages with the language even on low-motivation days.

2. The Vocabulary Engine: Spaced Repetition (SRS)

To move beyond basics, learners utilize Anki or Memrise. These apps use algorithms to present a word just
before you are about to forget it, pushing information from short-term to long-term memory with mathematical
efficiency.

3. The Conversation Partner: Al and Peer-to-Peer

The most significant breakthrough in 2026 is Agentic Al Tutors. Apps like Talkpal or ELSA Speak allow
learners to engage in real-time voice conversations without the anxiety of speaking to a human. For those seeking
human connection, Tandem and HelloTalk connect learners with native speakers globally for "Language
Exchanges."

Strategies for Virtual Immersion

Independent learning often fails because it lacks the
resources now allow for Artificial Immersion.

'immersion" of living abroad. However, online

e Comprehensible Input: Resources like Lingopie and Language Reactor allow users to watch Netflix or
YouTube with interactive dual-subtitles. Clicking a word provides an instant translation and saves it to a flashcard
deck.

e The 15-Minute Rule: In 2026, the most successful independent learners prioritize "frequency over
intensity." Three 15-minute sessions spread throughout the day are proven to be more effective than one 3-hour
marathon once a week.

Social and Psychological Impacts: The "Agency" Dividend

Beyond the linguistic gains, self-directed learning fosters Metacognition—the ability to "learn how to
learn."

The move toward Independent Mastery acts as a Psychological Catalyst. Unlike a classroom where a
teacher dictates the pace, an independent learner chooses their own content—whether it's learning French
through cooking videos or Japanese through gaming forums. This personal relevance increases "Intrinsic
Motivation," making the learning process a hobby rather than a chore. In 2026, the "Digital Nomad" lifestyle is
supported by this linguistic flexibility, allowing professionals to integrate into new cultures at the touch of a
button.

Technological Drivers: Al Personalization

The development of Predictive Analytics in 2026 apps has personalized the learning path:

e Dynamic Difficulty: The app recognizes if you are struggling with "Past Tense" and automatically adjusts
the next three lessons to reinforce that specific concept [4.3].

e Multimodal Literacy: Lessons now blend text, audio, and video, preparing learners to communicate in
complex, real-world contexts [4.2].

"A language is not a subject to be studied; it is a world to be lived in. Digital tools are the bridge to that
world."
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Global Fluidity: Democratization of Education

Mobile learning addresses the problem of Educational Inequality. In 2026, a student in a remote village
has access to the same high-quality linguistic resources as someone in a major metropolis. This maximizes the
utility of global human talent, ensuring that language is no longer a barrier to global trade, science, or diplomacy.

Challenges: The "Intermediate Plateau" and Screen Fatigue

The primary barrier to independent learning is the Intermediate Plateau, where progress feels invisible.
Furthermore, "Screen Fatigue" can lead to burnout. To combat this, 2026 trends emphasize Audio-Only Learning
(like Pimsleur) and physical "Language Meetups" to balance the digital experience.

Conclusion

Independent language learning represents the final frontier of the digital education revolution. By moving
away from "passive study" and toward dynamic, Al-supported, and self-curated digital immersion, we are
creating a world of borderless communication. The fusion of mobile technology and personal discipline is not
just a modern convenience; it is the path to a sustainable, resilient, and highly connected global future.
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IELTS AND TOEFL: THE MOST EFFECTIVE STRATEGIES FOR INTERNATIONAL EXAM PREPARATION IN 2026

Abstract

In 2026, proficiency in Academic English remains the primary gatekeeper for international education and
global career mobility. The IELTS (International English Language Testing System) and TOEFL (Test of English as a
Foreign Language) are the two pillars of this evaluation system. This article examines the most effective
preparation methodologies in the era of Al-augmented learning. By analyzing the shift from "rote memorization"
to "strategic competency," we explore how modern candidates utilize adaptive software, active immersion, and
standardized test-taking techniques to achieve high scores. We demonstrate that success is not merely a
reflection of language ability, but a combination of psychological readiness and an intimate understanding of the
exam’s structural logic.
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Phase 1: Understanding the Structural Logic

Before beginning the study process, it is critical to recognize that IELTS and TOEFL measure different types
of cognitive engagement.

o |ELTS focuses on a broader range of communicative contexts, often utilizing a human examiner for the
speaking portion to test real-world interaction.

e TOEFL is entirely computer-based, emphasizing the integrated ability to synthesize academic information
(reading, listening, and speaking about the same topic simultaneously).

Physiologically, understanding the exam structure reduces "Test Anxiety." By internalizing the timing and
question types, candidates move from a state of "uncertainty" to "procedural execution." This allows the brain
to bypass the stress response and focus entirely on linguistic retrieval.

Phase 2: Al-Augmented Skill Development

In 2026, the "10x Student" leverages technology to create a personalized, 24/7 tutor environment.

e Adaptive Feedback Loops: Modern platforms use Al to analyze your writing samples against the official
Band Descriptors (Task Achievement, Coherence, Lexical Resource, and Grammatical Accuracy). This provides
instant, granular feedback that would traditionally take a human tutor days to return.

e Simulated Immersion: Candidates use LLM (Large Language Model) agents to practice the Speaking
section. These bots can simulate specific accents or academic debate styles, allowing for unlimited practice
without the high cost of private coaching.

Phase 3: The "Active Recall" and "Spaced Repetition" Method

One of the most effective ways to master the vast academic vocabulary required for these exams is
through Spaced Repetition Systems (SRS).

By employing digital flashcards (like Anki or Quizlet), students tackle the "Forgetting Curve." Instead of
"cramming" thousands of words, the software presents difficult words just as the student is about to forget them.
This ensures that the vocabulary moves from short-term memory to long-term "Active Recall," allowing for
effortless use during the Writing and Speaking sections.

Phase 4: Psychological Conditioning and Mock Exams

Success in 2026 is as much about Mental Endurance as it is about grammar. A full-length IELTS or TOEFL
exam is a marathon that requires 3-4 hours of intense concentration.

The move toward "Full-Cycle Mock Testing" acts as a Behavioral Catalyst. Candidates should perform at
least one full-length practice test per week under strict exam conditions (no phone, no breaks, timed). This
conditions the nervous system to remain calm and focused during the high-pressure environment of the actual
test day.

"The exam does not just test your English; it tests your ability to think under a clock."

Global Fluidity: Digital vs. Paper-Based Options

In 2026, the flexibility of the IELTS One Skill Retake and the TOEFL Home Edition has revolutionized the
testing landscape. This maximizes the utility of the candidate's time, allowing them to retake a single low-scoring
section rather than the entire test. This "Targeted Improvement" strategy has significantly increased the average
global band score over the last three years.

Challenges: Academic Integrity and "The Plateau"

The primary barrier for many students is the "Intermediate Plateau," where progress seems to stall.
Furthermore, with the rise of Al, examiners are increasingly vigilant against "formulaic" or "Al-generated" writing
styles. Candidates are now encouraged to focus on Personal Voice and Authentic Complexity rather than
memorizing "template" answers.

Conclusion

IELTS and TOEFL preparation represents the final bridge to a global future. By moving away from "passive
learning" and toward dynamic, Al-assisted, and strategically structured study plans, candidates can unlock
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opportunities that were previously out of reach. The fusion of technological precision and human grit is not just
a study method; it is the path to a successful and borderless academic career.
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ENGLISH AS THE LANGUAGE OF INTERNATIONAL RELATIONS: THE NECESSITY
OF LINGUISTIC SKILLS IN A GLOBALIZED WORLD

Abstract

In the interconnected landscape of 2026, the English language has transcended its role as a mere school
subject to become the essential "operating system" for global interaction. This article explores the strategic
necessity of English proficiency in international diplomacy, business, and technology. By analyzing the concept
of English as a Lingua Franca (a common bridge between non-native speakers), we demonstrate how linguistic
skills correlate directly with career mobility, access to global knowledge, and the ability to navigate multicultural
environments. In an era of Al-driven translation, we argue that human-to-human English communication remains
the irreplaceable catalyst for building deep professional trust and cultural empathy.

For decades, learning English was a competitive advantage. Today, it is a fundamental requirement for
anyone aspiring to participate in the global exchange of ideas, commerce, and policy.
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The Linguistic Bridge: English as a Global "Lingua Franca"

In 2026, English is the most widely spoken language in the world, with over 1.5 billion speakers.
Remarkably, only about 400 million of these are native speakers. This means that the vast majority of English
conversations happen between people for whom English is a second or third language.

Physiologically, a shared language reduces "Communication Friction." In international forums like the
United Nations or the World Trade Organization, English serves as the neutral ground where representatives
from nearly 200 nations can negotiate treaties and solve global crises. This creates a symbiotic relationship where
the language itself evolves—incorporating diverse accents and expressions—to become a truly "International
English" that belongs to everyone.
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The Economic Imperative: English and Career Mobility

The shift toward a globalized labor market has made English the Currency of Employment. In 2026,
approximately 98% of international employers assess English competency as part of their hiring process.

e Salary Premium: Professionals with high English proficiency earn, on average, 15-20% more than their
monolingual peers [5.1].

e Access to Knowledge: Over 60% of all content published on the web is in English, including the latest
scientific research, technical manuals, and professional forums [5.2].

By employing English as a working skill, professionals gain access to "High-Value Networks." Whether it is
participating in a remote team based in Singapore or presenting at a conference in London, English is the key
that unlocks the door to leadership roles and international projects.

Social and Psychological Impacts: Cultural Empathy and Diplomacy

Beyond business, the shift toward English proficiency has profound implications for Social Diplomacy.
Language is not just about words; it is about the "Cultural Nuance" and shared understanding that comes with
it.

The move toward "Global Citizenship" acts as a Behavioral Catalyst. In 2026, learning English is increasingly
viewed as an exercise in Cultural Intelligence (CQ). Being able to negotiate, resolve conflicts, and tell stories in a
common language allows individuals to build empathy across national boundaries. This fosters a sense of
psychological safety in multicultural teams, where members feel seen and heard despite their different origins.

Technological Drivers: Al as a Co-Pilot, Not a Replacement

The development of Al Translation and Language Co-pilots has changed how we learn English, but it hasn't
removed the need for it.

e Hybrid Learning: In 2026, Al supports routine grammar and vocabulary practice, while human instructors
focus on complex skills like storytelling and leadership in English [1.1].

e Real-time Collaboration: While Al can translate text, the "Micro-expressions" and "Emotional
Resonance" of live spoken English are what build the trust necessary for high-stakes diplomatic and business
deals.

"Al can translate the words, but only the human voice, speaking a common language, can translate the
intent and the heart."

Global Fluidity: Standardizing International Processes

English also addresses the problem of Operational Standardization. In aviation, maritime travel, and global
banking, English is the mandatory language for safety and efficiency. This maximizes the utility of global
infrastructure, ensuring that a pilot from Turkey and a flight controller from Japan can communicate clearly to
prevent accidents. This "Standardized Framework" is what allows our modern, fast-moving world to function
without constant linguistic confusion.

Challenges: Linguistic Inequality and Preservation

The primary barrier to global English remains the Digital and Educational Divide. Not everyone has equal
access to high-quality English education. Furthermore, there are valid concerns about the "homogenization of
culture." However, in 2026, the trend of Translanguaging—where people use both English and their mother
tongue fluidly—is helping to preserve local identities while still allowing for global participation.

Conclusion

English represents the final frontier of global human integration. By moving away from "linguistic isolation"
and toward a dynamic, shared communication framework, we are creating a world where ideas can travel as fast
as light. The fusion of local identity and global English proficiency is not just an academic goal; it is the path to a
sustainable, resilient, and highly collaborative future for all of humanity.
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3ALLUTA NPAB HA UH®OPMALUIO. KOMMNJIEKC MEP MPABOBOIO XAPAKTEPA

AHHOTauuA
CTaTba noceslieHa pa3bopy 3aKOHOAATENbHbLIX AKTOB M WMHbIX HOPMATMBHO-NPABOBbLIX AOKYMEHTOB,
KOTOpble FaPaHTUPYIOT 3aWMTy Npas rpaxkgaH B8 cpepe MHPOPMALMOHHBIX TEXHOAOTMN. B cBoen paboTe s
paccmoTtpen 3pGeKTUBHOCTL peanr3auum MPUHATbIX 3aKOHOMPOEKTOB U yKa3oB B cdepe MHPOpPMaLMOHHOM
6e30MacHOCTU. U3yyeHne 3TUX LOKYMEHTOB NO3BO/INO BbISIBUTb OCHOBHbIE NPOo6aembl, HA KOTopble 0bpaLLanm
BHMMaHME POCCUMIACKME CNELMANNUCTbI Ha pasHbIxX 3Tanax. B pamkax ctaTby HblM NpoaHaAN3MPOBAHbI HEKOTOPbIE
3aKoHoAaTesIbHble aKTbl Poccuiickoit depepaumm n paboTbl OTEYECTBEHHbIX y4YeHblX. OCHOBHOE BHWMaHWe
yaeneHo mepam, Hanpas/ieHHbIM Ha obecneveHne MHPopMaLMOHHOM 6esonacHocTn B Poccuinickon deaepaumu.
Kniouesble cnosa:
npaBo Ha MHPopMaLMIO, MHPOPMaLMOHHAA 6e30MacHOCTb, HOPMATMBHO-NPABOBbLIE aKTbl, PUCK-
OPMEHTUPOBAHHbIN Noaxoa, MHGOPMaUMOHHas cpeaa, MHGOPMALLMOHHbIE pecypchbl.

Gavrilov V.A.

student
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g. Saratov, RF

PROTECTION OF INFORMATION RIGHTS. A SET OF LEGAL MEASURES

Abstract
The article is devoted to a review of legislative acts and other normative legal documents guaranteeing
the protection of human rights in the field of information technology. It reveals how well the issue of information
security has been covered and whether the adopted bills and decrees are actually being implemented in public
life. Consideration of these documents makes it possible to identify the most acute problems that specialists
have been paying attention to at one time or another. In this article, | also referred to some legislative acts of
the Russian Federation and the works of domestic scientists. The article focuses on measures aimed at ensuring
information security in the Russian Federation.
Keywords:
right to information, information security, legal acts, information environment, information resources.

BBeaeHue: Bonpoc obecneyeHns MHGOPMaALMOHHON 6E30MNACHOCTM MMEET NepBOCTENEHHOE 3HaYeHue
onsa Poccuitickoit Pepepaumn. 1o obycnoBneHO HeobXOAMMOCTbIO CO34aHUA YCNOBUA Aaa cTabuabHOro
pa3BuUTUS N OYHKUMOHMPOBAHMA HALMOHANBbHOM CUCTEMbI 3alUMTbl MHOOPMALMKM, YTO, B CBOK oOuyepessb,
nosgosseT apPeKTMBHO NPOTUBOAENCTBOBATL Yrpo3am MHGOPMALMOHHOIO XapaKTepa n obecneynBaTb 3alLMTy
npaBs 1 cBoboA rpaxkaaH B 4aHHOM cdepe.

MHpopmaumoHHan 6e3onacHOCTb CTaHOBUTCA BCE b6osee 3Haummon ans Poccun. Lndposusauyma
WU3MEHWIa MUP, U Celdac MHOTMe MPOLLECChbl 3aBUCAT OT MHTEPHETa M TeXHOMOorMin. B aTux ycnoeusax 3awmTa
MHOOPMaLUMKN NpUOBpPETaET KPUTUYECKYIO BAXKHOCTb A5 CTpaHbl. dPpdeKTnBHbIE cUCTeMbl MHGOPMALMOHHOM
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6€30MacHOCTM MOMOratoT COXPaHATbL CEKPETHI, NpeaoTBpalLaTb Knbepatakm n obecneumnsaTb cTabunbHyto paboTy
roCyZ,apCTBEHHbIX M YACTHbIX CTPYKTYP. B 9TOM COCTOUT NpaKkTMYeCcKasa 3HAYMMOCTb AaHHOM TEMbI.

AKTYaZIbHOCTb TEeMbl NOBbIWEHNA POAN MHPOPMALMM BO BCEX cHepax U BUAAX AEATENbHOCTU IMYHOCTH,
obLecTBa M rocysapcTBa 3aKN04aeTca B TOM, YTO 3TO BAEYET 3a cOH6OM KaK HOBble BOSMOXHOCTU, TaK U HOBble
yrpo3bl gns obuectsa. B ycnosuax Bo3gencTeusa BHYTPEHHMX U BHELWHMX GaKTopoB Heobxogmmo obecneumBatb
6e3onacHOCTb BO BCceil MHOPMALIMOHHOM cpeae.

K Bbilwe yNnomMAHYTOMY CTOMT OTMETUTb, YTO KOMMJIEKCHaA 6a3a CyLLeCcTBYOLWNX METOL0B, NPU3BaAHHbIX HE
[ONYCTUTb YTEYKY CBEAEHMI MO TEXHUYECKMM KaHa/laM, a TaKKe BOCNPenAaATCTBOBAaTb HE3aKOHHOMY AOCTyny K
HOCUTENAM MHPOPMALMK, TAPAHTUPYET LLENOCTHOCTb AAHHbIX.

B ycnoBuAx HapacTatolweit yrpo3bl KubepaTak €O CTOPOHblI XaKepPOoB, CTPEMSALLMXCA MNOAYUUTb
HECAHKUMOHUPOBAHHbIMA 0CTYN K KOHOUAEHUMANbHbIM AaHHbIM WAWU BbIBECTUM U3 CTPOA MHPOPMALMOHHbIE
CUCTEMbI, HEODXOAMMO NPUMEHATL NepenoBble MeToAbl 3aLMTbl MHPOopMaLLMK. 3aKoHoAaTeNbCTBO Poccuiickom
depepaumn  ycTaHaB/AMBAET KeCcTKMe TpeboBaHWAa K obecneyeHnto MHPOPMALMOHHOM 6e3onacHocTy,
PacnpOoCTPaHALWMECA KAaK Ha FOCYAapPCTBEHHbIE OpraHbl, Tak M Ha YaCTHble KOMNAHWUMN.

NHTerpauma MHPOPMALMOHHBIX TEXHOMOMMIA U MHTEPHETA B MOBCEAHEBHYIO KM3Hb OTKPbLIBAET nepes,
Poccuelr WIMPOKME BO3MOMKHOCTU A1 YKPENJIEHUA ee MO3UUMI Ha mexayHapogHou apeHe. OgHako Ans
3¢ dEKTUBHOIO UCNOb30BaHUA 3TUX BO3MOMXKHOCTEN HE0HX0AMMO He TOIbKO pa3pabaTbiBaTb MHHOBALMOHHbIE
TEXHOJIOTUM, HO M GOPMMPOBATb BbICOKMI YPOBEHD LLUPPOBOI FPAMOTHOCTU HaceneHus.

Takum obpasom, 3awmta MHPOPMALMW U MOBbLIWEHNE YPOBHA UMPPOBOMA FPaMOTHOCTU ABMAOTCA
HEOTbEMNIEMbIMU KOMMOHEHTAMW HALMOHANbHOM cTpaTerMm passutua Poccuiickont ®epepaunmn. 3T mepol
CNocobCTBYIOT YKPENIeHUO HaUMOHANbHOW 6e30MacHOCTU, CTUMYIMPYIOT SKOHOMMYECKMIA POCT U NOBbIWAOT
KauyecTBO KM3HUW rpaykaaH, YTo, B KOHEYHOM WUTOre, CNOCOOCTBYET YCUIEHMIO MO3ULMIA Poccum Ha MUPOBOIA
apeHe.

Henb3s He cKasaTb O TOM, 4YTO 3awmTa MHPOPMAUMKM BKAOYAET B cebA KOMMAEKC MpaBOBbIX,
OPraHU3aUMOHHBIX U TEXHUYECKMX MepP, KOTOPble HanpaB/ieHbl Ha 3alnTy MHOPMALIMK OT HEMNPABOMEPHOIO
[OCTyNna, YHWYTOXEHWA, MoauduuMpoBaHuMA, ONOKMPOBaAHMA, KOMWPOBAHWA, NPEAOCTaBAEHUA WU
pacnpocTpaHeHUs UHopPMaLUU.

K Bbllwe M3noxeHHOMY Mory g06aBuUTb, YTO KOMMJIEKC Mep MPaBOBOro XapakTepa HenocpencTBeHHO
B/IMAET HA CTAaTUCTMKY KMOBEpnpecTynHOCTM B CTPaHe BbIPaXKAeTCA B COBEPLUEHCTBOBAHUM MpPaBOBOW
6a3bl HanpaBneHO Ha co3gaHue 3O EKTUBHbLIX ANTOPUTMOB NpPeayrnpexXaeHUs, BbIABMEHUA U PACKpbITUSA
Kmnbepnpectynnenumit. 31 uiona 2020 roga 6bin npuHAT M nognucaH PepepanbHblii 3akoH Ne259-93 «O
undpoBbIX GMHAHCOBBIX AaKTMBAX, UMGPOBOM BANIOTE U O BHECEHUN U3MEHEHWUIN B OTAE/IbHble 3aKOHO31 Mtons
2020 ropa 6bin npuHAT M nognucaH deaepanbHblit 3aKkoH N2259-P3 «O umdpoBbIX GMHAHCOBBIX AKTMBAX,
uMdpPOBOI BaNOTE U O BHECEHUM U3MEHEHUI B OTAE/IbHble 3aKOHOAATe NbHble aKTbl Poccuiickoit Depepaumm».

[aHHbI HOPMATUBHO-MPABOBOM AKT MPeACTaBnseT cObOM KOMMIEKCHbIV AOKYMEHT, peryanpyrowmi
npaBoBOM cTaTyc U 060poT UMPPOBbLIX PUHAHCOBLIX aKTUBOB U LUMPPOBOIN BaOTbl HA TeppuTopun Poccuiickoi
depepaumn. 3aKoH TaK»Ke BKAtOYaeT B ceba HeobXooMMble U3MEHEHMA B CYLLECTBYHOLLME 3aKOHOAATENbHbIE
aKTbl, 4YTO CBMAETE/IbCTBYET O CUCTEMHOM MOAXO4Ee K MPaBOBOMY PEry/JIMPOBaHUIO HOBbIX LMPPOBbLIX
WMHCTPYMeHTOB. [5, cTp. 64].

Mo paHHbIM TeHnpoKypaTypbl Poccuu, B nepsoit nonosuHe 2025 roga Temnbl pocTa  uucaa
KnbepnpecTynneHnit B CTpaHe y[anocb OCTaHOBUTb. B cdepe MHPOPMaLMOHHO-TENEKOMMYHMKALLMOHHbIX
TEXHONOMNI W KOMMblOTEpHOW UWHopmaumm dukcupyetca npubamsmutensHo 40% o1 obuwero uucna
PEerncTpMpyemMblx NPecTynaeHuni, npmM aTom HabaoaaeTca yBenmdeHme nx konndectsa Ha 0,7%. [6, cTp. 28].

CTouT TaKKe obpaTUTb BHMMAHME HA TO, YTO KOMMJIEKC Mep MpPaBOBOro xapakTepa B chepe 3awumTbl
MHDOPMALMOHHbIX NPaB YENOBEKA BKAIOYAET CNEAYIOLLME SNEMEHTbI: BbISBIEHUE, NPECeYeHMEe U HeaoNyLeHMe
$aKToOB HapyweHui npaB M cBObOA NMYHOCTU; MPABOOXPAHUTENbHbIE OpraHbl 3aHMMAOTCS NPOPUAAKTUKOMN
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npaBOHapPYLWEHWIA, PAaCKPbIBAOT U paccieayoT NpecTynieHus, nocaratowme Ha npasa M cBob6OAbl rparkaaH;
BOCCTaHOB/IEHWME HAPYLUEHHbIX NPaB U CBOOOA NMYHOCTU; MPUMEHEHNE HOPM OPULUYECKON OTBETCTBEHHOCTY.

Mo MHeHuio BukTOpa HaymoBa, akTMBHasa umdpoBmsauua npakTUyYecku Bcex cdep obLecTBEHHbIX
OTHOLUEHMI CO34aET HOBbIE PUCKM U BbI3OBbI 419 NPABONPUMEHUTENEN U 3aKOHOAATENEN.

B 2022-2024 rogax pocT pblHKa MHbOpMaUMoHHON Be3onacHocTM Bbipoc co 192 mapg py6. 8 2022 roay
00 299 mnpg py6. B 2024 roay, To ecTb yBeMUYMBaAACA NPUMepPHO Ha 25% B roa. [1, cTp. 256].

CornacHo gaHHbIM Ha 2025 rog, yrpo3sbl B udpoBoii cpeae BCE eLé ocTatoTcs, YTO 0COBEHHO BblparkaeTcs
B KOJIMYECTBE MOLLIEHHUYECKUX 3BOHKOB, YMC/IO KOTOPbIX cOCTaBnsaeT 20 M/IH. eXXeaHEBHO.

HecmoTpsn Ha 310, no nHbopmaunm LleHTpanbHoro 6aHKa PP, Bo BTopom KBapTane 2025 roaa poccuinckue
6aHKM oTpasvam 38,7 MAH NOMNbITOK MOLEHHUYeCTBa - Ha 50% 6osblue, Yem B cpegHem 3a npegblayliue
nepuogpbl. MNpu sTom cymma yKpaAeHHbIX cpeacTs cHM3mMnach Ha 15,9% - oo 6,3 mapg pybaeit. Yncno ycnewwHbix
nepeBOAOB TaK}Ke COKPATUNOChL NOYTN Ha 9% A0 273 Tbic. onepauymi.

locypapcTso NpoAo/KaeT NPMBOAUTL 3aKOHOA4ATEIbCTBO MO OXpaHe MHGOPMALMOHHbBIX NPaB Yesl0BeKa B
COOTBETCTBME C MEKAYHAPOAHbIMM aKTamM. ITO NOMOraeT AoO6UTbCS peanmsaumm 3Tux npas 1 ceoboa. [3, cTp.
208].

B LONONHEHME K YXKe U3N0XKEHHOMY XOTeN Hbl MPMBECTM B KaYecTBe Npumepa CTPaHy, HaXo4ALYyCs 33
py6exom. Mo aaHHbIM 3a 2024 roa, KOAMYECTBO CMELMANUCTOB MO 3allMTe NepcoHanbHbiX AaHHbIx (Data
Protection Officer) Bo ®paHuum yBenmumnocs c 21 Tbic. Yenosek B 2019 roay ao 34,4 toic. B 2024 roay.

TakXke no pesynbTaTamM MCCNenoBaHuA, npoBeaéHHoro PpaHuy3cKolM accoumaumen cneumannucTos no
3awmTte nHbopmaunmn, MUHUCTEPCTBOM TPYAa WM 34paBOOXpPaHeHUs pecnybnmkn, YnpasaeHnem Mo 3awmre
AaHHbIX PpaHuMn 1 HaumoHanbHbIM areHTCTBOM npodeccnoHanbHoro obyyeHus, 6onee 90% cneunanncros no
3aLMTe NEePCOHaNbHbIX AAHHbIX y6exaeHbl B N0/1b3e KOMMEKCHbIX Mep 3aLMTbl IMYHON MHPOPMALMKN CBOUX
K/INEHTOB.

Hapo otmeTuTb, 4TO npakTuyeckme ¢Gopmbl YA3BUMOCTM B MHGOOPMALMOHHOM CUCTEME W OAHHbIX
BO3HMKAIOT M3-3a HEAOCTAaTOYHOM OPULNYECKON, NPABOBOMN U NPOdECCUOHAIbHOM 3aLWMLLEHHOCTM CO CTOPOHDI
KaK HaceseHusA, Tak U rocygapcreaa.

[na Toro 4Tobbl 0H6ECNEUNTL CeTeBYO 6E30MACHOCTb U 3aLLUTUTL IMYHbIE AaHHble 06 IP-cucTeme, BaXKHO
NPaBWAbHO WMCMNO/b30BaTb MPOrpPaMMHble CpeacTBa, ApaliBepa, cMcTemMbl 6e30MacHOCTM, Kogbl U CeTeBble
obHoBneHus. [4, cTp. 85].

Tak»Ke xoTen 6bl aKLEeHTMPOBATb BHMMaHWE Ha MHeHun E.B. AndepoBa, KOTOpbI Npegnaraetr NPUHATb
Jeknapaumio umdpoBbIX NpaB YesoBEKA U MPUBECTU B COOTBETCTBME C HEW HALMOHAMbHblE 3aKOHbI B chepe
nHbopmauum n umHdopmatmMsaumm. KnoueBbiM LOKYMEHTOM OHA CYMTaeT NpuUHUMN cBoboabl MHTepHeTa,
KOTOPbIA O0/KEeH CTaTb OCHOBHOW HOPMOWM MpaBa AfA KaXLOro rocyfapcrsa C y4€TOM OFpaHUYeHUn,
npesyCMOTPEHHbIX MeXAYHapoAHO-NPaBOBbIMM aKTaMU M HALMOHAbHbIMW 3aKOHamu. [2, cTp. 192].

MoagoaAa MTOrM CTaTbM MOTY CKasaTb, YTO KOMMJIEKC Mep 3awuTbl MHPOpMaLMKM Kak B PoccuiicKoi
Pepepaunu, Tak 1 BO BCEM MUPE BCE ELLE HE COBEPLUEHEH.

Ncxoaa v Bblle yNOMAHYTOrO MHOM, A BblAEAUA cnejsline HeAoCTaTKM B KOMMAEKCe Mep Mo 3almTe
MHDOPMALUMOHHbIX NPAB rpa*kAaH: orpaHMYEeHMA B KOHTPOIE 33 MHpopMaLmeli o cebe co CTOPOHbI NOJ/Ib30BaTeNA
MHOOPMALUMOHHBIX PecypcoB. 3TO CBA3aHO C yyacTMem B Mpouecce KOMMYHWUKAUUI MHPOPMALMOHHbIX
nocpesHMKOB; OTCYTCTBME CePTUOULMPOBAHHBIX KOMMbBIOTEPHBIX MPOrpaMmm AN 3alnTbl KOHOUAEHLMANBHbIX
CBeZleHWNIN, KOTOPbIMW ABAAIOTCA NEPCOHANbHbIE AAHHbIE; HEAOCTAaTOMHOE KOJIMYECTBO POCCUMCKMX KOMMAHWUA,
KOTOpble CNeLnanm3mpytoTca Ha NPeaoCcTaBAEHUMN YCAYT NO TEXHUYECKOW 3aLmTe KOHOUAEHUNANBHDBIX AaHHbIX,
NONYYMBLUMX NLLEH3UIO.

B KOHTeKcTe peweHMA Npobaembl OTCYTCTBUA CEPTUPULMPOBAHHBLIX MPOrPAaMMHbIX CPEACTB 3alUUTbI
NepPCOHaNbHbIX AaHHbIX, HEOBXOAMMO 06pPATUTLCA K CMeuMannsnMpoBaHHbIM OpraHuMsauMam, obiagaromm
NNUEH3NEN Ha AeATeslbHOCTb B chepe TEXHUYECKOM 3alUnTbl KOHOMAEHUMANbHON MHPOPMALMN. ITO MOKET
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BK/AtOYaTb pa3paboTKy cobOCTBEHHbIX CPeAcTB 3aWuTbl MHPOPMauMM B C/Aydyae OTCYTCTBUA TOTOBbIX
cepTUOULMPOBAHHBIX KpUNTOorpapuUeckux pelleHuid, COOoTBETCTBYHOWMX TpeboBaHMaM WHOOPMALMOHHOM
CUCTEMbI U NpeaHa3HaYeHHbIX A5 obecneyeHnna KOHOUAEHUMANBHOCTM NEPCOHANbHbIX AAHHbIX.

Echvu HeT, TO MOXHO pa3pabotatb HoBble. [As 3TOr0 HYXHO NOAroTOBUTbL 06OCHOBaHUE
LuenecoobpasHOCTM TAaKOro peLleHns U onpeaenntb TpeboBaHMA K PYHKLMOHAIbHbIM CBOMCTBAM HOBOFO KPUNTO
cpeacTtea. Mcnonb3oBaHWe NPOrpamm C BCTPOEHHOM JIMLEH3MOHHOM 3awMTON. Takne nporpammbl NPoOxoaAT
aTTecTaumio no TpeboBaHMAM 6e30MacHOM nepefayn AaHHbIX U MPOBEPKY Ha Ha/MuMe HeaeKNnapupoBaHHbIX
BO3MOXHOCTEN. [TpUMeHeHne MeTOAUKU TepMUHa/bHOro Aoctyna. Npu MCno/ib30BaHUM 3TOM TEXHOAOTMMMU
nHbopmauus obpabaTbiBaeTcsA Ha cepBepe, a Yepes paboyme CTaHUUKN BbIBOAATCS M 0TOBpaKaoTcsa AaHHbIe. ITO
No3BOJIAET MOHU3UTb Kaacc 6e30MacHOCTM pabouymx CTaHUMIM M CHU3WUTb 3aTpaTbl Ha 3aWMUTY W aTTecTaumio
cmucteMbl 06paboTKM AaHHbIX.

Ona  npeogonenns  geduumta  KBAaAMOMUMPOBAHHbLIX  CNeumanucTtoB B 06s1acTM  3awWuThbI
KoHPUMaeHUManbHOW WHbOPMaAUUM B POCCUMIACKMX KOMNAHUAX HeobxoAumo paspaboTaTb KOMMJIEKCHYIO
CTPaTEeruto, BK/IIOYAKOLLY0 HECKOIbKO K/H0YEBbIX 3TamnoB..

CTMmynmnpoBaTb pa3BMTME 3TOFO HanpasieHuA. focyaapcTBEHHOE peryinpoBaHne B chepe TEXHUYECKMX
TpeboBaHMIA K obecneyeHnto WHGOPMAUMOHHONW 6e30MacHOCTU MOCTOAHHO MeHseTca. Heobxoammo
NoOAAEPKMBATb POCT YMCNA KOMMAHUW, KOTOpble MpeasaratoT ycayry Mo 3awmTte NepcoHasbHbIX AaHHbIX,
YUYMTbIBaA YBENMUMBAIOLWLMINCA CNpPOC Ha Takue ycayrn. ObecneunTb B3aMMOAENCTBUME MEXKAY Pa3NIMUHbIMUI
YYACTHUKAMU PbIHKa.

BHeapsaTb nporpammbl Mo o0byyeHUIo cneunannctoB. MOXHO OpPraHM30BbIBATb KYPCbl MO TEXHUYECKOM
3alWmTe MHPOPMaLMN OrPAHUYEHHOrO A0CTYNa, KOTOPblE MOMOTYT MOBbICUTb KBAaIMUKALMIO CNELMANUCTOB B
aToM 06nacTu. Micnonb3oBaTb METOAbI aYyTCOPCUHTA. 58 Manblx NPeanpUaTUin SKOHOMUYECKM LLe1ecoobpasHbIM
pelleHneM MOMKEeT CTaTb 3aK/loYeHWe [0roBopa C OpraHusauuein, cneumannsmpylowenca Ha paspaboTke u
BHEZPEHUN CUCTEM MHPOPMaALMOHHOM Be3onacHocTU. [aHHasa opraHM3auuMa NPenocTaBAAEeT MOHbIN CNeKkTp
YCAYT, HAYMHAA OT NPOEKTUPOBAHMA U 3aKaHYMBAA peasM3aumein NnporpaMmbl 3aWwmnTbl 6a3 AaHHbIX. B pesynbTtaTe
3aKa3uMK nosyyaeT ¢YHKUMOHMPYIOLWYO cucTemy, obecneymBalowyto HALEeKHYI0 3alMTy MNepCoHaNbHbIX
OaHHbIX U COOTBETCTBYIOWLYIO aKTya/ibHbIM CTaHZapTam W TpeboBaHMAM B 061acTM MHGOOPMALMOHHOM
6e3sonacHocTy.

Jdanee cnepyet W3MeHUTb HEKOTOpble acnekTbl 3aKoHogaTesnbHOMW cuctembl B PO, [na
YCOBEpPLUEHCTBOBAHMA 3aKOHOAATeNbCTBA B Chepe KOHTPOoAA 3a MHPOpmauMel co CTOPOHblI NO/sb3oBaTens
MHOOPMALUMOHHBIX PECYPCOB MOXKHO MNPeasioXuntb, Hanpumep, bonee UETKoe onpegeseHne TEPMUHA
«MNepcoHanbHble AaHHble», YTOObl K HMUM OTHOCMNACb HE TONIbKO MHPOPMaLMA, NO3BOAAIOLWLAA YCTAaHOBUTb
JIMYHOCTb YesloBeEKa, HO U, Hanpumep, IP-agpec, UCTOpUA 3aKa3oB, NpPeanoYTeEHUA U Apyrve AaHHble. [anee
cnepyet BegeHume WTpadoB 3a yTeuKy NepcoHasbHbIX AaHHbIX. MOXKHO BHECTU u3MmeHeHusa B KogeKc Poccuiickoi
depepauumn 06 aAMUHUCTPATUBHBLIX MpaBoHapyweHuax (KoAM P®) u YronoBHbIA Koaekc Poccuiickol
depepaunn (YK PO). 3TN M3MeHEHNS AONKHbI NpeaycmMaTpuBaTbh HanoXeHne 060pOoTHbIX WTPadoB 3a yTeuKy
NepCcoHanbHbIX ZAHHbIX, @ TAKXKe 33 YyTeYKY BMOMETPUYECKUX AAHHbIX.

Takxe cneayet paspaboTatb Lindposoin Koaekc Poccuiickoit deaepaumm. NMpuHATUE AaHHOTO AOKYMEHTa
No3BOJIUT NMKBUAMPOBATL CYLLECTBYIOLLME NPaBOBbIe KONIM3NUUM U 3TO ByaeT cnocobcTBOBaThL pernameHTaLmnm
NPUMEHEHNS TEXHOJIOTMN UCKYCCTBEHHOIO WHTENNIEKTa, YBE/NYEHUIO [OCTYNHOCTM 06pa3oBaTesbHbIX U
0bUEeCcTBEHHO 3HaYMMbIX MHPOPMALMOHHbBIX PEecypCcoB ANA rpaxfaaH C OrpaHUYeHHbIMU GUBUYECKMMM
BO3MOXHOCTSIMM, @ TAKXKe NPOTUBOAENCTBMIO PACNPOCTPAHEHWNIO AECTPYKTUBHONO KOHTEHTA B UHGOPMALIMOHHO-
TEeNEeKOMMYHUKALIMOHHbIX CETAX.

Ocoboe BHMMaHME cneayeT YAENUTb PEryIMPOBaHUIO MCMNO/b30BAHUA TEXHO/IOMMIN UCKYCCTBEHHOrO
MHTennekTa. B yactHocTM, He0b6Xxo0AMMO peann3oBaTb PUCK-OPUEHTUPOBAHHbLIN NOAX04 WU BHEAPUTb CUCTEMY
MapPKNUPOBKN MHPOPMALIMOHHbBIX MPOAYKTOB, CO34aHHbIX C NPUMEHEHUEM UCKYCCTBEHHOTO UHTENNEKTA.

148


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:

1. AHgpees HO.H. MpaBo Ha MHbOPMALUIO: TEOPETMYECKME ACMEKTbl M NPaKTMKa peanusaummn. — M.: CaHKT-
MeTepbypr: Opuamyecknin ueHTtp Mpecc, 2019. 256 c.
2. BopoHoga E.H. JocTyn K uHbopmauumn: npaBosble OCHOBaHMA orpaHmnyeHus. — M.: MNpocnekt, 2020. 192 c.
3. OBYMHHUKOB U.U. BHecyaebHble MexaHM3Mbl 3aLLMUTbI rpaxKaAaHCKMX npas. — M.: CaHkT-MNeTepbypr: PINY, 2017.
208 c.
4. Netpos C.M. MNpobaembl NnpaBonpumMmeHeHua B chepe nHbopmaumoHHoro npasa. — M.: FocyaapcTso 1 npaso.
2021.Ne 2.85c.
5. depepanbHbili 3akoH oT 31.07.2020 N2259-d3 (pea. ot 28.12.2024) «O undpoBbix PUHAHCOBBIX aKTUBAX,
uMdpoBoI BaNtoTe U O BHECEHUN U3MEHEHUI B OTAE/bHbIE 3aKOHOAATENbHbIe aKTbl Poccuiickoit depepaunm».
MockBa: Omera-J1, 2021. 64 c.
6. YepHbiwos [.B. CoBeplweHCTBOBaHME 3aKOHOAATENbCTBA O A0CTyNe K UHbOpMaUUU: NpeasioKeHua wm
nepcnektuebl — M.: 3aKoHogaTenbcTso. 2020. Ne 4. 28 c.

© laspunos B.A., 2026

Y/AK 343.615.2
Faspunos C.A.
CTyOeHT
MOBOMKCKUN MHCTUTYT ynpasaeHunsa nmenun M.A. CtonbinuHa, akynbtet MMY
r. CapaTos, P®

NPABA YXEHLLMH B POCCUMCKOWN ®ELEPALUN. NPOBNEMA BEbITOBOrO HACU/INA KAK CIOXKHOIO
COUMANIbHOIO ABNEHUA U NYTb EFO NPEOAONEHNA

AHHOTauuA

CTtaTbsl MOCBSALLEHA PELLIeHUIO TaKoi Npobneme, KakK 3aliuTa KeHLLMH OT HAaCUIbCTBEHHbIX NOCATaTENbCTB
CO CTOPOHbI MY*KUMH B 6bIToBOM chepe. CTeneHb pa3paboTaHHOCTM Tembl. CneagyeT OTMETUTb, YTO, HECMOTPSA Ha
BaYHOCTb M 3HAYMMOCTb TEX POJIEN, KOTOPbIE UTPAIOT MKEHLLMHbI B COBPEMEHHOM MMUPE, UX NPABA 3aLLMLLAIOTCA
B A@aHHOM 061acTn He B NOSIHOM obbeme. B oTeyecTBEHHOM 3aKOHOZATENbCTBE HabAlo4aeTCa onpeneneHHblIn
npob6en npu aHanuse sToro Bonpoca.

Kniouesble cnosa:
npaBa XeHLMH, 6bITOBOE «A0MallHee» Hacuane, cuHgpom «learned helplessness» (BblyueHHOM
6ecnomouyHocTtu), «domestic violence», «domestic abuse» (3kecTokoe obpalyeHne B ceMbe), CTaNIKUHT.

Gavrilov S.A.

student

Volga Region Institute of Management named P.A. Stolypin, Faculty of PPU
g. Saratov, Russian Federation

Abstract
The article is devoted to solving the problem of protecting women from violent attacks by men in the
domestic sphere. The degree of development of the topic. It should be noted that, despite the importance and
significance of the roles played by women in the modern world, their rights are not fully protected in this area.
There is a certain gap in domestic legislation when analyzing this issue.
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BblTOBOE HacuAMe B OTHOWEHWUWU XKEHLWWH npeactaBaseT cobon CNOKHOE COouManbHOe ABJIEHME,
06ycnoBneHHOe COBOKYMHOCTbIO GAKTOPOB, BKAOYAA MHOMECTBO MCUXOJOTMYECKMX U KY/IbTYPHbIX acneKTos. B
Poccuitckoit Pepepaumnn, HECMOTPA Ha HaIMUME 3aKOHOAATE/IbHbIX MEXaHWM3MOB 3alLMTbl, NPobaema ocTaeTca
aKTyasIbHOWM, 4YTO TpebyeT ryboKoro aHaAnsa NPUUNH U NOCNEACTBUIA AAHHOTO ABNEHUA.

OpHOWM M3 KNtoyeBbiX NPUYMH BbITOBOrO HAaCUANUA ABNAETCA YCTOMUYMBOCTb NaTpMapxanbHbIX CTEPEOTUNOB,
KOTOpble GOPMUPYIOT NPEACTaBAEHNE O LOMUHUPYIOLLEN POAN MYXKUMHDI B CEMbe M 06LLecTBe. TakMe YCTaHOBKM
4YacTo NPMBOAAT K ONpPaBAaHMIO HACUANA KaK CPeACcTBa KOHTPOAA U NOAAEPKAHMA TPAAULMOHHbIX FeHAEPHbIX
poneit. UCTOpUYECKM CNOKMUBLUMECA HOPMbI, COMIACHO KOTOPbIM YKEHLUMHA BOCMPUHMMAETCA KaK 3aBUCMMasn U
nogYMHeHHasa ¢urypa, cnocobCcTBYOT BOCNPOM3BOACTBY HAaCUIbCTBEHHbIX MPAKTMK B NPUBATHON chepe.

Mcuxonornyeckme acnekTbl ObITOBOrO HacMAMA BKAKOYAOT B €ebs KaK JIMYHOCTHble 0COB6eHHOCTM
arpeccopa, Tak M NoceACTBUSA, KOTOPbIE UCMbITbIBAET XepTea. Co CTOPOHbI arpeccopa YacTo HabatoaatoTcA Takne
YepTbl, KaK HWU3KUIN ypoBEHb 3MMNATUKN, CKAOHHOCTb K AOMWMHMPOBAHMIO, @ TaKXKe Ha/iMune HepaspelleHHbIX
NMCUXONIOTUYECKUX TPABM, KOTOpble MOTyT ObiTb CBA3aHbl C OMbITOM HAacMAWA B AeTCTBe. A/IKOrosibHas u
HapPKOTMYECKad 3aBUCUMMOCTb TaKXKe MrpaltoT 3HAYUTE/IbHYI0 PO/b, MOCKOJIbKY OHM CHWMMKAKOT KOHTPOAb Haf,
nosegeHMemM U YCUAUBAIKOT arpeccuBHble npoasaeHuA. Co CTOPOHbI KepTBbl MCUXON0TMYECKME NOC/IeACTBUA
6bITOBOr0 HaCUAMA MOTYT NPOABAATLCA B pOpMe NOCTTPABMATUYECKOTO CTPECCOBOrO PAacCTPOIMCTBA, AeNpeccun,
TPEBOMKHbIX COCTOSHUMA U CHUMKEHUA CAMOOLLEHKM.

OnntenbHoe BO3AENCTBME HACMAUA NPUBOAUT K GOPMMPOBAHMIO TaK Ha3blBAEMOro «cMHApPoma learned
helplessness» (BblyueHHOM GECMOMOLLHOCTM), NPU KOTOPOM MKEHLIMHA nepecTaeT BEPUTb B BO3MOMKHOCTb
M3MEHEHMA CUTYaUMM U OTKA3bIBAETCA OT MOUCKA MOMOLLM.

BbITOBOE Hacunme — 3T0 N06OE yMbIWIEeHHOEe AENCTBUE OLHOIO YeHA CEMbW NPOTUMB Apyroro (au B
OTHOLWIEHMA NULA, COCTOALLEro C HUM B BJIM3KMX OTHOLUIEHUAX), MPUUYUHAIOWEE WU MOTyLee NPUYUHUTL
dU3NYECKUIA, NCUXNYECKMIA UM MHOW Bped, 340p0oBbio. [5, c. 29] Pycckuii anHreuct Cepreit Oxeros onpegenser
TEPMUH «Hacuame» Kak ¢usnyeckoe BO3LENCTBME, HAMPaB/EHHOE Ha MPUHYXKAEHME K COBEPLUEHUIO
onpefenéHHblXx OeNCTBUN, a TaKKe Kak ¢opmy orpaHuyeHua csoboabl nnMyHOCTU. [6] TepmuH «bbiToBOE
Hacuame» BrnepBsble 6bi BBegeH O. dwnum B 1972-1973 roabl. WM paccmaTpuBan AaHHOe ABNeHUe Kak popmy
OMCKPUMMHALLMK, HanpaBAeHHOW NPOTUB KEHLWMH, U aKLLEHTUPOBA BHUMaHME Ha reHAepPHOM HepaBeHCTBe. [2,
c. 89]

Mpobsema 6bITOBOrO HACUIMA B OTHOLUEHWWU KEHWMH B Poccum u B Apyrux cTpaHax mupa OCTaércs
aKTyasnbHOW, 06 3TOM CBMAETENbCTBYIOT pa3/IMyHble UCCAeaoBaHUA M onpocbl. Mo gaHHbIM «KoHcopuuyma
YKEHCKUX HENpPaBUTENbCTBEHHbIX 06beanHeHuli», B8 2022 n 2023 roaax B cyaebHbIX NpMrosopax ynomMmmHanoch B
cpeaHem no 1142 xeHwmHe, nornbLeit oT pyK 6AM3KUX. ITO 3HAUMT, YTO KaxKAble CEMb YacOB OAHA POCCUAHKA
normbaetr ot gomawHero HacuaumsA. Ewé okono 1200 KeHWMWH eXKerogHo Mo/y4yaltT TAKKUE TeNecHble
NoBpPEXKAEHMA B pe3ybTaTe AOMALUHEro Hacunma.[8]

Mo pesynbTatam onpoca 2024 roaa, 60NbLUMHCTBO POCCUAH CYMUTAET, YTO AOMALLHEe HAacMAne — ocTpasn
coumanbHaa npobiema. Mpu 3ToM OCTPOTY NPoHAEMBI OTMEYAIOT Hosble XKeHWMHbI (71,7%), Monoaéxb ot 18
no 35 net (29,3%), B TomM uucne yvauwanca monoaéxb. CornacHo onpocy, KoTopbld 6biln npoBeaeH
nccnenoBatenbCcko KomnaHuel Russian Field coBmectHo ¢ napTtuei «Hosble ntoam», 20% OnNpoLUEHHbIX
CTaNKMBANIMCh C BbITOBBIM HAacUANEM INYHO, A eLle 34% 3HAOT O NOA0OHbIX CUTYALMAX B Y KU3HU 3HAKOMbIX. [8]

MpuHAT M B Poccuinckoit deaepaumm «3akoH o 6opbbe ¢ AoMallHeEM Hacuanem»? B HacToswee Bpems
TAKOro CreLManbHOro 3aKoHa Het. lNpecTynHble AeACTBMA HAaCUAbCTBEHHOIO XapaKTepa KBaanduumpyotca no
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Heckonbknm ctatbsaim YK P® un KoAlN P®: HaHeceHne noboes (yAapoB, TO/NMKOB) WKW COBEPLUEHME WHbIX
HACUNbCTBEHHbIX AEUCTBUM, MPUYNHUBLLUX GU3NYECKYIO0 60J1b, HO HE MOBJIEKLLMX JIEFKOTO Bpeda 30p0Bblo, eCcun
3TN AENCTBUA COBEPLUEHbI HE U3 XYJIMTAHCKUX UM SKCTPEMMUCTCKMX NOBYKAEHUN, BAEKYT aAMUHUCTPATUBHYIO
OTBETCTBEHHOCTb No cTaTbe 6.1.1 Koaekca Poccuinickon depepaumm 06 agMUHUCTPATUBHDBIX NPABOHapPYLLUEHUAX
B BuAe wrpada, 1mbo 0b6A3aTeNbHbIX pabor. [7]

CoBeplueHMEe Tex e CUCTeMATUYECKMX AEWCTBMIA B OTHOLEHWW ABYX WAW 6onee UYNEHOB CEMbM,
6epemMeHHOM KeHLWUHbI AN HeCOoBEPLIEHHONETHErO, MO0 NLA, Haxo4AWEerocs B 6eCNOMOLLHOM COCTOAHUM B
CMNY BO3pacTa MM COCTOAHMA 340pOBbA, OyaeT BAeYb A58 BMHOBHOFO NO 4Yactu 2 ctatbu 117 YronosHoro
Kozekca Poccuitickont depepaumm anweHme ceoboabl Ha CPpoK oT 3 go 7 feT.

YMbIWNEHHOE NPUYUHEHME NEFKOro BpeAad 340PO0BblO, BbI3BABLUENO KPaTKOBPEMEHHOE PACCTPOMCTBO
30,0P0BbA UM HE3HAUUTE/IbHYIO CTOMKYIO yTpaTy 0ob6Lei TpyaocnocobHocTm (ctatba 115 YronosHoro Kogekca
Poccuintckoit enepaumm), noBneyeT HakasaHue B Buae wrpada, iMbo ob6s3atenbHbIX pabor. [1]

3a yMbIWNEHHOE NPUYNHEHWNE CPEeAHEN TAXKECTU Bpesa 340P0OBb0, HE ONACHOIO A/1A *KMU3HU Yesl0BEKA U
He NMOBNEKLUEro TAXKMX NOCNAeACTBMI, HO BbI3BaBLUErO A/UTENbHOE PACCTPOMACTBO 340P0BbA MAN 3HAUNTENBbHYIO
CTOMKyl0 yTpaTy obliei TpyaocnocobHOCTM MeHee yeM Ha oAHy TpeTb (cTtaTba 112 YronoBHOro Kogekca
Poccuitickoit depepaLmm), BAHOBHOMY rPO3UT OrpaHudeHme ceoboapl Ha CPpoK Ao 3 neT. [7]

YMbIWAEHHOE NPUYMHEHUNE TAXKKOIO Bpesa 340P0BbH0, ONACHOO S KU3HM YeN0BEKA, MW NOBMEKLLErO
33 coboli noTepro 3peHus, peun, cnyxa nMbo Kakoro-ambo opraHa WMAM yTpaTy OpraHOM ero GyHKUuuii,
npepbiBaHMe BepemMeHHOCTU, NCUXMYECKOE PACCTPOMCTBO, 3aboneBaHMe HAapKOMaHWEN MHO TOKCUKOMAHWEN,
WX BblpasmuBLUErocA B HeM3rnagumom obesobpaxkmMBaHUM NNLA, UAW BbISBABLUErO 3HAYMUTE/IbHYHO CTOMKYHO
yTpaTy 06LLel TpyA0CNOCOBHOCTN HE MeEHEe YeM Ha OAHY TPETb UK 3aBe40MO A4J19 BUHOBHOMO MOJHYIO yTpaTy
npodeccnoHanbHoi TpypocnocobHoctu (ctatba 111  YronosHoro Kogekca Poccuitickont  Pepepaunn),
HaKa3blBaeTCA AnweHnem ceoboabl Ha CPoK A0 8 neT.

HecmoTps Ha TO, 4TO 3aKoHOAATENbCTBO Poccuiickon Pepepaumm AOCTAaTOYHO MpPeCeKaeT AesHus,
CBA3aHHble C ObITOBbIM HAaCUAMEM, MEHbLUe ero He CTAaHOBWUTCA. 3a 4YacTylo, 3TO MPOUCXOAUT MOTOMY, YTO
Cynpyram KayKeTcsi, 4YTO «Hefb3a BbIHOCUTb COpP W3 M30bI». MepTBbl AOMALIHETO HACUAMA CKNOHHbLI
HeA00LEHMBATb CTENEHD YIPO3bl, C KOTOPOI OHU CTANIKUBAKOTCSA, M3-3a CIOXKHbIX NCUXOIOTMYECKMX MEXAHU3MOB,
TAKUX KaK camoonpaBgaHue u cTblg,. MNcuxmMKa YacTo OTKasbiBaeTCsA Npu3HaBaTb cebs KepTBOM, YTO NPUBOAUT K
nonbITKaM aJanTauum K HaCMAUIO Yepes OnpaBAaHMe arpPeccMBHOrO MOBEAEHMSA HACW/bHMKA. ITOT npouecc
0bycnoBneH rnyouHHbIMU BHYTPEHHUMWU KOHPANKTAaMM, CTPAXOM Nepes, Pa3pbiBOM OTHOLLEHWUI U CTPEMIEHMEM
COXPAHWUTb UAIHO3MIO KOHTPOA Hag, CUTyaumei.

[anee a 6bl xoTen obpaTMTbCA K OMbITy BennKobpUTAHMKM M paccMOTpeTb, KaK B 3TO CTpaHe pellatoT
npobsiemy 6bIToBOro Hacunusa. Tak, B AHIAUK U Yanbce B TedyeHue roga (Ha mapt 2023 r.) npumepHo 10,7 %
KEHWMH (1,6 MnH) 1 4,2 % mykumH (937 TbiC.) NOABEPraNNCh AOMALLHEMY HACUMANIO, U 3TU UM PbLI NPaKTUYECKU
He OT/IMYAIOTCA OT AAaHHbIX NpeablayLLmX feT. B 0c060 TAXKENOM NONOKEHUM NOAYAC OKA3bIBAOTCA EHLLUHbI-
murpanTbl. [1] Koraa mycynbmaHKa, 3aKkatoumMBLUME MCNaMcKuiA BpaK, obpalliaetca B LWApUMaTCKUIM COBET 3a
paspelleHMeM BOMPOCOB, CBA3aHHbIX C PAacCMOTPEHWEM AN O AOMALWHEM HACcUIMM, OHa CTajJIKMBaeTcA ¢
OTCYTCTBMEM TOCYAapCTBEHHON NOAAEPKKM B BUAE KOMMEHCALMOHHbIX BbiNaaT. 3T0 06YyC/NOBAEHO TEM, YTO
LIApMaTCKMe COBETbl, HECMOTPA Ha MX 3HAYMMOCTb A/ MYCY/IbMAaHCKOro coobuiectBa, He BXOAAT B
odunumnanbHyto cyaebHyro cuctemy BenmkobputaHum. Ux peweHns, Takum obpasom, He 061a4atoT topuamuyeckon
CWJ/I01, YTO CO3aEeT NPABOBYIO HEONPEeAEeNEHHOCTb U OFPaHNYMBAET AOCTYN K NPaBOCYAMIO AR YA3BMMbIX FPYMn
HaceneHwus. [3, ¢ 23-29]

B LLIoTNaHAMM aKTUBHO OCYLLECTBAAETCA AEATENIbHOCTb MO NPOTUBOAENCTBUIO OMALLHEMY HACUNUIO, TAe
B8 2002 roay 6bin npeactaBneH naaH HauvoHanbHOM cTpaterMm B AaHHOM 06/1acTVM MPaBOPEryanpoBaHuA.
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[JaHHan cTpaTterma npeacrasaset coboi 3Ha4MMBbIl 3Tan B pa3paboTKe 1 BHEAPEHMUM KOMNIEKCHOM CUCTEMbI MeP
no 6opbbe c gOMAWHUM Hacnamem. OHa BKOYAET B CeOA LMPOKUI CNEKTP MEPONPUATUIA, HAaMPaBIEHHbIX HA
npeaoTBpaLLeHne Hacunua, obecneyeHne NOAAEPKKN NOCTPAAABLLMM U NPUBIEYEHME K OTBETCTBEHHOCTU /inL,
COBEPLUNBLUMX NPOTUBOMNpPABHbIE AEACTBUS.

Kaxkablih rog npaBuTenbctBo BennkobpuTaHuM, coBMECTHO € MUWHUCTEPCTBO BHYTPEHHUX e,
npeacTaBAfeT NapaameHTy ABa OTYETa O peanmsaumm mep No NPOTUBOAENCTBUIO AOMALIHEMY Hacuauto. ITn
OTYeTbl ABAAIOTCA AETalbHbIM aHANM30M TEKYWEro COCTOAHMA M AMHAMWMKM Mep, HaAMpaBAeHHbIX Ha
MCKOpEeHeHMe AaHHOM coumManbHoMi npobnemsbl. B otyeTe 3a 2024 roa oTmedaeTca, YTo npobaema AoOMalLHEero
Hacunus B CoegmHeHHOM KoponieBCTBe MPOAO/KAET OCTaBaTbCA OAHOM M3 Hambosee OCTPbIX «COLMANBHbIX
ABNEHMI». YacToTa CAyvyaeB HaCMAMA B CEMbE MNOPAXKAET: KarKAaA 4YeTBEepPTas KeHLWMHa CTajAKMBAeTCcA C
NPOABNEHUAMM ArPeCcCUMM CO CTOPOHbI MapTHEPa AW YNeHa ceMbW. ITOT TPEBOXKHbIN NOKA3aTeb NOAYEPKMBAET
HEOOX0AMMOCTb Pa3paboTKM U BHeAPEHUA KOMMNEKCHbIX U 3PPEKTUBHbLIX CTPATErMi, HamnpaBfieHHbIX Ha
noafeprkaHme AaHHOro BUAA HacuAus.

B BenunkobputaHun TepmuH «bbiToBOoe Hacunme (domestic violence)» 6bin1 BnepBble 3akpenseH Ha
3aKOHOZaTeIbHOM YPOBHE NOCPEACTBOM MPUHATUA «3aKOHA O AOMALLHEM HAacUANK, NPECTYNAEHUAX U KepTBax
npectynaeHunit 2004 roga». JaHHbIM HOPMATUBHO-NPABOBOM aKT NPeACcTaBAseT cO60M BaXKHbIN 3Tan B Pa3BUTUM
NpaBOBOrO Pery/MpoBaHMA BOMPOCOB, CBA3AHHbIX C AOMALIHUM HAacMAMEM, U CNOCOBCTBYET cUCTEMATM3ALNN
Mep MO 3aLLUTE KEPTB U NPUBAEYEHUIO K OTBETCTBEHHOCTU MPaBOHApyLWMTenen. 3To cTana camas 3HayMmas
pedopma B 3aKoHOAATENLCTBA, B 061aCTM BLITOBOrO HacKMAMK, 3a nocneaHune 35 net B cTpaHe. [4, ¢ 338-350]

OH coctouT 13 4 yactei, 3 rnaB u 63 ctateil. BUHOBHbIM Cy6EKTOM NpecTynieHnem B 4aHHOM NPaBOBOM
aKTe NPU3HAETCA YENOBEK, KOTOPbIA NPUYMHUA Bpes, PeBEHKY AW YyA3BMMOro B3POCAOMY (KEHLMHE) U elue
6bl1M cobntoAEHbI TPWU YCNOBUA: OH 3HaAW WAM AOJKeH Obln 3HaTb, YTO KepTBa OyAeT noaBeprHyTa
3HAYMTEIBHOMY PUCKY CePbE3HOro GPM3UYECKOTO HACKMIMA CO CTOPOHbI JAHHOMO Y1€HA CEMbM; OH He NPeanpUHAN
pa3yMHbIX LIAroB, 4Tobbl NpeaoTBPaTUTL NPUUMHEHUE Bpeaa CBOeMy H/M3KOMY YeNOBEKY; NpPaBOHapyLUMTE b
HaHec XepTBe CepbésHblii PUsnYecknii Bpes. 3a nogobHoe NPOTMBONpPABHOE AeAHME HACTyNaeT Yro/soBHOe
HaKasaHue B BUAE 5 NeT TIOPEMHOrO 3aK/OYEHMA.

[anee cnepyet 3aTPOHYTb HEKOTOPbIE NPABOBbLIE MOJIOXKEHMA 3aKOHA, Kacatowmecs npas NoTeprneBLnx
(»kepTBbI NpecTynAeHnin, CBUAETENN NPECTYNAEHUI U APYTUX WL, NOCTPaSaBLINX OT NPecTynieHuit). Tak B Yactu
3 paHHOrO aKTa CKa3aHo, YTO OHM MMEIOT NPABO Ha B3bICKaHME KOMMEHcauMKM ¢ NpaBoHapywuTenei. Takxke no
peLEeHUIO cyaa MoryT BbiTb M34aHbl «3anpeTuTesibHble» cyaebHble NpuKasbl. X MOTyT BbIHECTM B OTHOLLIEHUU
onpaBAaHHbIX 06BUHAEMbBIX, €C/IN 3TO HEOBXOAMMO CAeNaTb AAA 3aWmTbl MLA OT NPUTECHEHWUIN CO CTOPOHDI
npaBoHapyLwuTens.

B Luenom mMoXHO CKasaTb, UTO «3aKOH O AOMallHeM Hacuamm 2004 npUMeHAEeTCA K KepTBam AOMaLLHEro
HacuAus B BennkobpuTaHMM», HE3aBMCMMO OT MX BO3pacTa, Mosa, CEeKCyasbHOM OpWeHTauuuM Wau craTyca
OTHOLLEHUN.

B 3akntoyeHMe xoTenocb Hbl CKasaTb, YTO B Poccuitckolt depepaunmn Heobxoomm CBOM 3aKOH, AeicTBUE
KOTOporo 6bis10 6bl HaNpaBaeHO Ha HOPbOY € HbITOBLIM HACUANEM B OTHOLIEHMM KEHLWMH. NMovyeMy? Tak MOXKHO
6b1710 Obl MU36€XKaTb pAL NPO6AEM, TAKMX KAaK HANPUMeEp, CTANIKMHT, KOTOPbIW He 3anpeLLéH Ha 3aKoHOA4aTeIbHOM
ypoBHe. [larke ecnn nocTpagasliemy yaactcs cbexkaTb, aBTOp HACMAMA MOMKET HayaTb npecnefoBaHue, YTo B
HEKOTOPbIX CUTYaLMAX 3aKaHYMBaeTCA BO3OyKAEHMEM YronoBHOro Aena. [lomalHee Hacuane — ocobbili BUA,
npecTynneHuni, cneumdmka KoToporo TpebyeT oTAENbHOrO 3aKoHa!

Bce Bbiwe nepeyncieHHble npobaembl mornm 6bl BbiTb YperyanpoBaHobl, 6yab B Poccum npaBoBOM aKT,
KOTOpPbIA B NOJHOW Mepe 0xBaTuA Obl 3Ty macwTabHylo U mHorosekosyto npobnemy. Ewie oaAHMM BarKHbIM

dCMeKToM 60pb6bl c 6bITOBbIM HacuAMemM MOrA0 Obl CTaTb pa3BnuTne CUCTembl paHHEro BblAB/IEHUA C/ly4yaeB
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6bITOBOrO HacMauA. lna sToro HeobxoaMmo obyyaTb cneumanncTos, paboTarolwmx B chepe 34paBOOXPAHEHUS,
06pa3oBaHUA, COLMANBHON 3alMTbl U MPABOOXPAHUTENbHbBIX OPraHOB, PAacno3HABaTb MPWU3HAKU HacuAWa ©
NpPaBUAbHO pearnpoBaTtb Ha NOA0OHbIE cUTyaumn. Hanpumep, meguumMHCKME PabOTHUKM MOTYT CTaTb NEPBLIMY,
KTO 3aMeTUT PpU3NYEeCKMe NAN NCUXONOTMYECKME TPaBMbl Y MALMEHTOK, M OKa3aTb UM HEOBXOAMMYIO NMOMOLLb
WM NEPEeHanpPaBnTb B CNEUMANN3NPOBAHHbIE CYKObl. AHAIOTMYHYIO POb MOTYT UTPATb YYUTENA U COLMANbHblE
pabOTHMKK, KOTOPblE PEryaApHO B3aUMOLENCTBYIOT C CEMbAMM M MOTYT BbISIBUTb HE6NAronoayyYHble CUTYaLun
Ha paHHWX CTagMAX.

Mcuxonornyeckaa peabunutauma Kepts ObITOBOro HacUAMA TaKXKe ABNAETCA HEOTbEMIEMOM 4YacTbto
KOMMJIEKCHOW noagepKku. [ocneacTBUA HaAcMAMA  4acTo  BK/OYAKOT MOCTTPaBMaTMYeCKoe CTPeccoBoe
PacCTPOMCTBO, [AENpeccuio, TPEBOXHOCTb W  ApyrMe MCUXMYEcKMe HapyleHua, KoTopble TpebytoT
npodeccMoHanbHON KoppeKkuyu. B 3TOM CBA3M BaHO obecneyntb AOCTYNHOCTb KBaAUMGULUMpPOBAHHOWM
NCUXONOTMYECKOM MNOMOLLM, BKAKOYAA WHAMBMAYA/IbHOE UM TPYNMNOBOE KOHCY/NbTMPOBaHME, a TaKXe
[ONTOCPOYHbIE NPOrpammel peabunmtaumm. Ocoboe BHUMaAHWE creayeT yaensaTo paboTe ¢ A4eTbMU, CTAaBLIMMMU
CBUOETENAMM HACUINA B CEMbE, NMOCKOJ/IbKY 3TO MOKET HeraTMBHO CKa3aTbCA HA UX NCUXONOTMYECKOM Pa3BUTUMU
1 byaywem noseaeHuun.

Opuamnyeckaa noanep’Kka NOCTPafaBLUNX TaKKe UIPaAeT KPUTUYECKM BaXKHYIO poJib. MHOTME KEeHLWUHbI
CTANIKMBAIOTCA C TPYAHOCTAMW MpPM OOpaLLEHUMM B NPABOOXPAHUTENbHbIE OPraHbl UAW CyAbl M3-3a CTPaxa,
OTCYTCTBMSA 3HAHWUI O CBOMX NpaBax UAN HefoBepuA K cucteme. [na npeogoneHns asTnx bapbepos HeobxoanMmo
pa3BMBaTb CUCTeMy 6€eCnNaTHOW PUANYECKOW NOMOLLM, YNPOLWATb Npoueaypbl MoAavu 3aaBAEHUN WU
obecneunBaTb 3aWMTy KEPTB Ha Bcex 3Tanax pasbupartenbctBa. Kpome TOro, BaxKHO COBEPLUEHCTBOBATb
3aKOHOAaTeNbCTBO, YTOObI OHO NpeaycMaTpMBano spPeKTUBHbIE MEPbI 3aLLMTbLI, TAKME KaK «OXpPaHHble opaepay,
W rapaHTMpPOBAJIO peasibHOe HaKa3aHue A1 arpeccopos.

Takum o6pasom, mepbl NPOGUAAKTUKM U NOALEPHKKM NOCTPaALABLUMX OT ObITOBOrO HACKUAMA LOJIXKHbI
HOCUTb KOMMAEKCHbIA N MEXAUCUMNIMHAPHBINA XapakTep, o6beguHAA ycuama rocyaapcrsa, obLwecTBeHHbIX
OpraHusaunin n npodeccnoHanbHbix coobLecTs. TObKO TaKOM NoAX0on MOXKET 06ecneynTb peasbHyo 3almnTy
NPaB *KEHLUUH U CHUXKEHWNE YPOBHA HAaCU/INA B CEMbE.
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®U3SNYECKAA KYJIbTYPA U CNOPT: KOHCTUTYLUMOHHO-NMPABOBOE PETY/INPOBAHUE

AHHOTauuA
B paboTe AaéTca KpaTKana XapaKTepUCTUKA U OLEHKa OCHOBHOM HOPMATMBHO-NPaBoOBONM Hasbl B chepe
OUBKYNbTYPbI U CNOPTA, @ TAaKKE NPABOBOM aHANN3 3aHATUN GU3NYECKON KyNbTYPOM U CNOPTOM.
Kniouesble cnosa:
dun3nyeckan KynbTypa, CNopT, MPaBO, 3aKOHOAATE/NbCTBO.

PHYSICAL CULTURE AND SPORT: CONSTITUTIONAL AND LEGAL REGULATION

Abstracts
The work provides a brief description and assessment of the main regulatory framework in the field of
physical education and sports, as well as a legal analysis of physical education and sports.
Key words:
physical education, sports, law, legislation.

Bonpoc o0 TOM, Kak Mbl MHTEPMNPETUPYEM U peasnsyem npasa, cBo6OAbl U MHTEPECh! Ye/0BEKA BO BCEX
chepax o6LLECTBEHHOM XU3HUM, ABAAETCA YPE3BbIYAMHO aKTyasibHbIM U TpebyeT ocoboro BHMMaHMA. B atom
KOHTEKcTe chepa Gpusmyeckoi KyabTypbl M cnopTa NprMobpeTaeT 0cobyto 3HaUMMOCTb, MOCKOJIbKY OHA He TObKO
CnocobcTBYET BCECTOPOHHEMY PAa3BUTUIO IMYHOCTU, GU3MYECKOM aKTUBHOCTMU U 340P0OBOMY 06pa3y KMU3HU, HO U
NMoOMOraeT AOCTUYb [JyXOBHO-QU3NYECKOTO COBepLIeHCTBA. Kpome TOro, OHa WrpaeT BaKHYylD po/b B
GOPMMPOBAHMM MATPUOTUUYECKMX UYYBCTB M YKPEMIEHUN MEXKAYHAPOAHOro MMMUAKa rocygapctea. BaskHo
NOAYEPKHYTb, YTO 3Ta Mpobsiema cTaHOBUTCA ewé 6osee HACyWHON B YCNOBUAX COBPEMEHHOrO PasBUTUA
rocyZapcTB U UX NPaBOBbIX CUCTEM. ITO 06YCNOBEHO HEOBXOANMOCTBIO NOCTOSHHOM KOPPEKTUPOBKM NPABOBbIX
HOPM, YTO6bI OHM COOTBETCTBOBANN MEHAIOWMMCA NOTPEBHOCTAM U MHTEpPecam YeNoBeKa, a TakKe cneumopuke
06LLECTBEHHbIX OTHOWEHMI. 3aKOHOAATENbCTBO NMPU3BaHO obecneynBaTb 3T 3aKOHHble MpaBa, cBO6oAbl U
WMHTEpecbl, KOTopble, MO CYyTW, ABAAIOTCA OCHOBOW W HaNpaBAAlOWEN CUAOM ANA BCEeN rocyAapCTBEHHOM
OeATeNbHOCTH.

HeobxoaMMOCTb BCECTOPOHHEro obecrneyeHus MpPaB M 3aKOHHbIX MHTEPECOB Ye/0BEKa, a TaK¥Ke ero
COUMaANbHO-KYNIbTYPHOrO UM AYXOBHOIO Pa3sBMTMA HalAW CBOe 3aKpenneHue B KoHCTUTyuumu Poccuiickoit
depepauun, yTo B AOanbHelllem CTafo TOMYKOM M COOTBETCTBYIOWMM OPUEHTUPOM ANA Pa3paboTkM u
BHEAPEHUA HOPMATUBHO-NPABOBOro 6asnca peryimpoBaHus obLEecTBEHHbIX OTHOLEHUI B cdhepe r3nyecKoi
KY/AbTYpbl U CNOPTA, @ TaKKe OCHOBaHWEM A8 HOPMATMBHOIO 3aKpenneHusa 1 onpeaeneHue npas U UHTEPEcoB
YyesloBEKA B 3TOMN OTpac/au.

B Poccuiickoit degepaumm cuctema NpaBoBOro peryinpoBaHuns B 061acT GU3NMYECKoM KybTypbl U cnopTa
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BKAtoYaeT He TonbKo KoHctutyumio PP u 3akoH PP "O ¢umsmyeckon KynbType u crnopte B Poccuitckoit
Pepepaunn’, Ho TakKe 1 pag denepanbHbIX 3aKOHOB, KOTOPble HENOCPEACTBEHHO WM KOCBEHHO 3aTparneaoT
BOMPOCbI, CBA3aHHbIE CO 340P0BbEM U GU3NYECKOIN aKTUBHOCTbIO [2].

Momumo 3Toro, ¢usmyeckaa KyabTypa YNOMMHAeTcA B 3aKoHe 06 o06pa3oBaHMM, 3aKOHAx o
34,paBOOXPaHEHUN, BbICWEM W NPOPecCMoHanbHOM 06pa3oBaHUKM, 6GNAroTBOPUTENLHOM AEATENbHOCTY,
BOMHCKOM 064A3aHHOCTM U BOEHHOM CNyK0e, a TaKXKe B HEKOTOPbIX APYrMX HOPMATUBHbIX AKTaxX.

AHanornMyHble HOPMbl MNPUCYTCTBYIOT Take B blogkeTHom Koaekce, HanoroBom Kogekce,
lpafsocTpouTeNbHOM KOAEKCE, CBOLE 3aKOHOB O TPYZAE, HEKOTOPbIX PpeaepanbHbIX 3aKOHAX, YKasax Mpe3naeHTa
n noctaHosneHuax Mpasutenbcrea PO.

MonoxeHna o GU3NYECKOM KynbType M crnopTe cogep:Katca B r. 2 «lpaBa u ceBoboabl YenoBeKka u
rpaxgaHuHa» KoHctutyummn PO, rge B Y. 2 cT. 41 oTmevaetca: «B Poccuiickon Pepepaumm duHaHCMpytoTca
denepanbHble NPorpaMmmbl OXpaHbl U YKPENJeHUs 340Pp0BbA HaceneHuA, NPUHUMAIOTCA Mepbl NO PAa3BUTUIO
rocyapCTBEHHOM, MYHMLUMNANbHOM, YaCTHOM CUCTEM 34PABOOXPAHEHMA, MOOLWPAETCA AeATeNbHOCTb,
cnocobcTBylOWan  YKPEnaeHUo 340pOBbs  Ye/IOBEKA, PasBUTUMIO  GU3MYECKOM  Ky/IbTYpbl M CMOpPTa,
3KOJIOFMYECKOMY U CAHUTAPHO-3NNAEMMNONIOTMYECKOMY H61arononyymnio»

MpaBo Ha 3aHATUE PUINYECKONM Ky/AbTYPOI M CMOPTOM FrapaHTUMpPYeT rparkaaHam cieaytowme csobogbl u
BO3MOHOCTM: CBODOOAA pPacrnoparKaTbCA CBOMMM CMOPTUBHbIMM TaflaHTaMM; CBOOOAHbIN AOCTYN K CNOPTUBHbLIM
ob6bekTam; cBoboga 06beAMHATLCA B CNOPTMBHbIE OpraHM3aumu; cBoboaa NybaANYHOIO BblpaXKeHUA MHEHMUA O
CNOPTUBHbIX CODOLITMAX; MPaBO Y4yacTBOBATb B CMOPTUMBHbLIX 3penuwax; csoboaa nepeaBuMKeHua oA
TPYAOYCTpOICTBa B chepe cnopTa; NPaBo 3aHMMATbCA NPOPECCMOHANbHBIM CMOPTOM; NPABO Ha MOAyYeHue
dM3MYecKoro BoCnUTaHUA B 0H6pa3oBaTesibHbIX YYPEKAEHUAX; NPABO Ha MEAMLMHCKYIO MOMOLLb M rapaHTUM
3alMUTbl OT AOMNMHIA; NPABO HA JIMYHYIO M 0bLEeCcTBEHHYIO 6€30NacHOCTb; COAENCTBUE PA3BUTUIO CopTa ANA
WHBanAnaoB u auy ¢ OB3; npaBo Ha nosyyeHue KBannGULMPOBAHHOW HOPUAMYECKON nomowy; csoboaa
nepegayun 1 pacnpocTpaHeHUs CNOPTUBHON MHPOPMALLMM 3aKOHHbBIMK cnocobamu; cBoboaa nepesBUKeEHMA NO
Tepputopun PO 1 Bblesga 3a pybex 418 CNOPTMBHLIX Lienei; npaBo obpaliaTbCs B rOCyAapCTBEHHblE U
MYHUUMNA/IbHbIE OpraHbl; NPABO Ha MOJlyYeHWE CMOHCOPCKOM NMOMOLUM; NPaBO HA FOCYAAPCTBEHHYIO 3aLLMUTY U
[0CTyn K npasocyauto [1].

3aHAaTMA PU3MYECKOM KyabTYpOM W CMOPTOM COCTOMT M3 ABYX B3aMMOCBS3aHHbIX, HO WMELLMX
CaMOCTONTE/IbHbIN  XapakTep npas: 1) 3aHATME M3MYECKON KyabTypol; 2) ydyacTMe B CMOPTUBHBIX
COpeBHOBAHMAX. B nepBomM c/iydae 4YeNOBEK CTAaBUT CBOEM LLENblO0 NoAAepKaHWe 340p0BbsS Ha AOCTAaTOYHOM
YpOBHe. 3aecb HeobxoAuMble AENCTBUA OH MOMET coBepllaTb camoctoaTenbHo. CnopT npegnonaraer
OpraHu3aLuio U NpoBeseHne COPEBHOBAHWUM, CNELManbHYIO NPaKTUKY NOATOTOBKM YesloBeKa K HUM. MNosTomy
3aHATME CNOPTOM — KOJIIEKTUBHOE NPaBO, KOTOPOe MOXKET BbITb OCyLLECTBNEHO B DO/BLUINMHCTBE C/Iy4aeB TONbKO
yepes UYNEHCTBO B MECTHbIX, PErnMoHasnbHbIX, OOLWEPOCCUMCKMX CMOPTUBHBLIX deaepaunax. YcrtaBom
obuiepoccninckolt cnopTneHOM deaepaumm MOXKeT 6biTb BOOBLLE UCKIKOYEHO Y/IEHCTBO B Hel GU3MUYeCcKux nuu,
B pamKax KONNEKTUBHOIO NpaBa Ha y4acTUe B CMOPTMBHbIX COPEBHOBAHMUAX CyOBEKTbI, 061a4atoLme um, UMetoT
WHAMBMAYaNbHble NpaBa. K HUM OTHOCATCA, Hanpumep, BblbOp BMAa CNopTa, yd4acTMe B CMNOPTMBHbIX
copeBHOBaHMAX. KonnekTMBHOE NpaBo CMOPTCMEHOB, peanu3yemoe 4vepe3 06LLEPOCCUMCKYIO CMOPTUBHYHO
depepaumio, — paspabaTbiBaTb M YTBEPKAATb MOJIOKEHUA (PErNamMeHTbl) O TaKUX COPEBHOBAHWAX, HAAENATb
CTaTyCOM 4YeMMUOHOB, nobeauTtenei nepBeHCTB, obnagaTteneit Kybkos Poccun. Takmm obpasom — 3aHATUE
bu13nYecKomn KybTypoi — MHAMBMUAYANbHOE NPABO, @ CNOPTOM — KOJIJIEKTUBHOE.

®usnyeckan KynbTypa u cnopt, Oyayyum cBA3aHbl C HEOOXOAMMOCTbIO COBEPLUEHCTBOBAHMA IMYHOCTU U ee
300p0BbA, HE TO/IbKO MpennosaraeT COOTBETCTBYHOLLYIO aKTUBHOCTb MHAMBUAA, HO U HEN3BeXHO CTaHOBMUTCA
npeameToM BHMMaHMA M 3aboTbl obuwiecTBa M rocyAapcTBa, NPEBPALLAETCA B BAXKHENMLIYH COLMaNbHYHO
npobnemy, obycnoBnmMBaeT MacwTabHbIA KOMMNAEKC O6LLECTBEHHbIX WM FOCYAAPCTBEHHbIX MepPonpuUATUI No
obecneyeHUto ycnoBuid Ans 3aHATUIN GU3NYECKOM KYyNbTYPOM M CMOPTOM, NPOBEAEHUIO COPEBHOBAHUN, 3aLUUTe
WHTEPECOB rPakaaH, Co34aHN0 UMK 06LLECTBEHHbIX 06beAMHEHNIN GU3KYNbTYPHO-CNIOPTUBHOW HAaNPaBNEHHOCTY.

155


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

CNMCOK UCNONb30BAHHOI INTEpPaTypbl:
1. KoHctutyums Poccuiickoit ®epgepaumm: [NpuHATA BCeHapoAHbiM rosiocoBaHMem 12 gekabpa 1993 r. ¢
nU3MeHeHnaMn, ogobpeHHbIMKU B Xode obuiepoccuinckoro ronocosaHunsa 01 uona 2020 r.] // OduumnanbHbliit
WHTepHeT-nopTan npasoBoi MHpopmaumn. — URL: http://publication.pravo.gov.ru/Document/ View /00012
02007040001 (pata obpauieHus: 15.01.2026).
2. CaBuyes A.A. MoHATUE CNOPTUBHOrO NpPaBa B POCCUINCKOM topuamndeckon gokTpuHe // Mpaso. ypHan Bbicluein
LWKONbl 3KOHOMMKMW. - 2019. - Ne 1. - C. 176-194.
©ConoHuHa A.IN., PanbkoBa H.W., NlaBpeHuyk A.A., 2026

YAK 34
Crapuukosa M.C.
CtyaeHT UTCY PAHXuUIC, r. Mocksa, P®
HayuHbi1 pykoBoauTenb: AueHKo J1.U.
Kananaat ¢mnocodckmx Hayk, UTCY PAHXMIC
r. Mocksa, P®

B/IMAHUE KNNKIOYEBBIX TOCYAAPCTBEHHbIX MPOEKTOB B CHEPE KY/IbTYPbl HA CUCTEMY
FOCYAAPCTBEHHOIO YMPABJIEHUA N HA AOCTYN IPAXAAH K KY/ZIbTYPHbIM BJIATAM

AHHOTauuA

B cTaTbe nccneayetca TpaHchopmauma rocygapcTBEHHOro ynpasnaeHmna B chepe KynbTypbl Poccumn nog,
B/IMAHMEM HaLMOHaNbHbIX MPOEKTOB U UndbpoBmM3aLMn. Ha ocHoBe aHa/smM3a CTpaTErMYyecKMx LOKYMEHTOB,
6104KETHbIX MHBECTULMI M NPAKTUKN pPeasin3aumm NPOEKTOB BbIBAEHbI K/OYEBbIE BbI30BbI, BKAHOYAsA KagpoBbIit
oedbuumT, UMPPOBOE HEpaBEHCTBO W npaBoBble 6apbepbl. [lOKasbiBaeTcsi, 4YTO COBPEMEHHaA MoAeNb
ynpaB/ieHua npeactaBaset cobon CMHTE3 CTpaTerMYecKoro nJaHMpPoOBaHMA, NPOEKTHOro noaxona U undposoin
TpaHcPopMaLMn, HAMPAB/EHHbIN Ha YKPenneHue KyabTYpHOro cyBepeHuTeTa M obecrneyeHwe [OCTYNHOCTU
KY/NbTYpHbIX 6nar. PesynbTathl paboTbl noa4YepKMBaloT HeobxoAMMOCTb cHanaHCMPOBAHHOW MOJIUTUKK,
npeosoneBaloLLel TEXHONOTMYECKNE OTPAHNYEHUA NPU COXPAHEHUN KYNbTYPHON NOEHTUYHOCTY.

Kntouesble cnosa:
rocyaapcTBeEHHOE ynpaB/ieHNe, KyNbTypHaa NOANTUKA, undpoBmsaLms, umpposan pesoatouma, 4OCTyn
K KY/IbTYpHbIM 6/1aram, LndpoBas KyabTypa, UCKYCCTBEHHbIA UHTENNEKT.
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THE IMPACT OF KEY STATE CULTURAL PROJECTS ON THE SYSTEM OF PUBLIC ADMINISTRATION
AND CITIZENS ACCESS TO CULTURAL GOODS

Annotation
The article examines the transformation of public administration in the cultural sphere of Russia under the
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influence of national projects and digitalization. Based on the analysis of strategic documents, budgetary
investments, and the implementation practice of projects, key challenges are identified, including personnel
shortages, digital inequality, and legal barriers. It is argued that the contemporary management model
represents a synthesis of strategic planning, project-based approach, and digital transformation, aimed at
strengthening cultural sovereignty and ensuring the accessibility of cultural goods. The results emphasize the
necessity of a balanced policy that overcomes technological limitations while preserving cultural identity.
Key words:
public administration, cultural policy, digitalization, digital revolution,
access to cultural goods, digital culture, artificial intelligence.

BeepeHue

Lndposble TEXHONOMMU OKasblBaOT ryboOKOoe U MHOrorpaHHoe B/MAHWE Ha cnocobbl NoTpebneHus u
NpPoOmn3BOACTBa KyNbTypbl, TPaHCHOPMUPYSA FOCYyAapPCTBEHHOE ynpaBiaeHWe B AaHHoW cdepe [1]. B cratbe
paccmaTpuBaeTCcAa 3BOJIIOUMA CUCTEMbI TOCYAAPCTBEHHOrO ynpas/ieHuA B chepe KyabTypbl B Poccuiickoit
depepaumn nNog BANAHMEM KNHOYEBbIX HALMOHA/IbHbIX MPOEKTOB U NpoLeccoB LMdpoBmn3aummn. AHanmsmnpyerca
nepexos oT TPAAWULMOHHON agMWHUCTPATUBHO-PETYNATOPHOM MOAENU K MPOEKTHO-Leneso M uMbpoBOMH,
HaUeNeHHOMW Ha [OOCTUNKEHME KOHKPETHbIX W3MepMMbIX pe3ynbTaToB M obecneyeHMe MNOBCEMECTHOM
[OCTYNHOCTU KYAbTYPHbIX 61ar.

Ha ocHoBe aHann3a HOpMaTMBHO-NPaBOBOM 6a3bl, AaHHbIX 60AKETHOrO GUHAHCUMPOBAHMA U peannusaunm
denepanbHbIX MPOEKTOB NPOAHAIM3UPOBaHbI, KaK TaKMe MHCTPYMEHTbI, KaK HaLMOHabHbIM NPOeKT «KyabTypay,
nporpamma «[ywKMHCKana KapTta» M cepBuc «lfocbmnet», BO3AEMCTBYIOT Ha ynpaB/ieHYEeCKME MeXaHWU3Mbl.
Ocoboe BHUMaHUE yaenaetca poaun uudpoBoi TpaHcHoOpMaUUM KaK ApalBepa U3MEHEHMUI, NO3BOJIAIOLLETO
npeosoneBaTb MPOCTPAHCTBEHHbIE U coLManbHble Gapbepbl, a TaKKe Bbl30BaM, CBA3aHHbIM C aBTOPCKMM
npasom, LMdpPOoBbIM HEPABEHCTBOM M aganTaumen TPagnLuLMOHHbIX MHCTUTYTOB [2].

MOXHO caenatb BbiBOA, O TOM, YTO COBPEMEHHaA MOZAE/b roCyAapCTBEHHOrO YNPaBAEHUSA B Ky/IbTYPHOM
chepe npeacraBnseT cobom CUHTE3 CTPATErMYECKOro NPOEKTHOIO NOAX0Aa U BHeApeHMUA UMEPPOBbLIX TEXHOIOTUN,
HanNpaB/fIEHHbIN Ha YKpPenjeHue Ky/AbTypHOro cyBepeHuTeTa, GOPMUPOBaAHME eAMHOMO  KyAbTYPHOro
NPOCTPaHCTBa U co3aaHue 60s1ee MHKA3MBHOIO Ky/bTYpHOro NaHawadra. U byayuiee KynbTypbl HEPA3PbIBHO
CBA3aHO C LMPOBLIMM TEXHOIOTUAMM, @ OT TOTO, KaK rocy4apCcTBo byAeT MMM yNpaBaATb, 3aBUCUT, KakuM byaeT
aToT mup [3].

KynbTypHasa NoOAMTMKA COBPEMEHHOrO rocy4apcTBa MpeAcTaBnseT cobol KOMMIEKCHbI MeXaHWu3m,
HanpaB/IEHHbIN Ha COXPaHEHME U Nepeaady Ky/bTYPHOro Hac/ieausa, obecneyeHre paBHOro A0CTyNa HaceneHus
K KYNbTYPHbIM 6/1aram M co3aaHMe MHCTUTYLMOHAbHBIX YCIOBUA ANA AeATeNIbHOCTUM OpraHM3auuii B AaHHOM
coepe [4]. Ee Knto4eBOM LEHHOCTLIO ABAAETCA NPU3HAHME 3HAYMMOCTM KY/IbTYPbl M TBOPYECTBA KaK A4 pa3BuTUA
JINYHOCTU, TaK U ANA YKPenieHUA HaLMOHabHOW MAEHTUYHOCTU U CyBepeHUTETa CTPaHbl B Luesom [5].

Pe3ynbTatbl U 06CyKaeHue

KynbTypHaa cdepa, nogobHo Apyrum ob6nactam obLLEeCTBEHHOM XW3HM, NOABEPraAacb 3HAYUTENbHbLIM
N3MEHEHMAM MoZ BAUAHUEM UundpoBol pesoatounn. OT cnocoboB CO34aHNA U PACNPOCTPAHEHNA KOHTEHTA 40
mogenei ero notpebneHuna uMdpPoBblE TEXHOOMMM MEPEBEPHYIN TPAAMLMOHHbIE NPEeACTaBNEHUA, OTKPbIB
HOBble BO3MOHOCTM M NOCTaBUB HOBbIE BbI30BbI Nepes CUCTEMOM rocy4apCTBEHHOMO YNPaBAEHUA.

PaHblue NpoM3BOACTBO Ky/bTypbl OblJI0 NpPeporatMBoi M3bpaHHbIX, cerogHa LUMdpoBble TEXHONOTMU
OEeMOKPaTU3NPOBanM 3TOT NPOLEcC, MNPeLOoCTaBMB KaxKAoOMy BO3MOMKHOCTb CTaTb TBOpuOm [6]. OTBeTOM
rocyapcTea Ha 3T BbI30BbI CTaN Nepexos OT KAacCUYecKol 0Tpac/ieBo MoAeNM YNPaBAEeHUA K KOMMNJIEKCHOM
cTpaTerny, coyeTalower NPOeKTHo-uenesoe ¢GUHAHCMPOBaHUE, pPasBUTME WHOPACTPYKTYPbl M aKTUBHYHO
umMdposusaymto.

[aHHana TpaHchopmaLma HanpaBaeHa HA AOCTUXKeHME PyHOAMEHTANbHbIX Lenen, cdopmMyanMpoBaHHbIX
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8 CTpaTernu rocyfapcTBeHHOM KyAbTypHOI noantukm ao 2030 roaa: obecneyeHme KyabTYPHOrO CyBepPeHUTETa,
COXpaHEHWE eAMHOro KynbTypHOro NPOCTPAHCTBA M CO34aHWE YC/AOBMIA ANA peanunsaumm TBOPYECKOTro
noTeHUMana KaxkAoro rpaxkaaHuHa [7].

Llenbto HacToALLeN cTaTby ABAAETCA aHAIUM3 TOTO, KaK KOYEBble roCyAapCTBEHHbIE NPOEKTLI U UndpoBsas
TpaHchopmaLuma BANAIOT Ha 3PPEKTUBHOCTL FOCYAAPCTBEHHOIO ynpaBaeHMa B chepe KyabTypbl, a TaKXKe Ha
obecneyeHne PaBHOrO AOCTyMNa HACce/NeHUA K KyAbTypHbIM 61aram B yCAOBMAX BblABAAEMbIX Bbi30BOB. s
OOCTUXKEHMA Lenn nocTaBneHbl 3agaun: 1) npocneautb 3BOAIOLMIO YNPaABAEHYECKOM MOAENUN B KOHTEKCTe
CTpaTernyeckoro NAaHUpPoOBaHWA; 2) OLUEHUTb POJb M Pe3ysibTaTbl OCHOBHbIX MHCTPYMEHTOB LMdpoBU3aLmum
(«MywKnHcKan KapTa», «LUndposas Kynbtypa», «Ffocbmnet»); 3) BbIABUTb KAtOYEBbLIE BbIZOBbI M OFPaHUYEHMUA
npouecca unoposM3aumMmn B KynbTypHOI cdepe; 4) npoaHanM3MpoBaTb BAMAHME MPOEKTHOrO NoAxona Ha
6l04)KeTHOE MHBECTUPOBAHME M AOCTYNHOCTb KYAbTYpPbl.

TpaAnUMOHHAA cUCTEMA FrOCYAAPCTBEHHOrO yrnpasneHus B chepe KynbTypbl B Poccum H6asmposanach Ha
NPAMOM AAMUHUCTPUPOBAHUMU U MNOALEPHKKE CETU yypeaeHWA. MOBOPOTHbIM MYHKTOM CTano MNPUHATUE
depepanbHoro 3akoHa ot 28.06.2014 Ne 172-®3 «O cTpaTerMyeckom naaHWpoBaHuUM B Poccuitckoit
depepaumn», 3aN10KMBLIETO OCHOBY AJ/151 MPOEKTHO-NPOrPaMMHbIX MeToaoB [8]. Baarogapa Hemy KynbTypHas
NnoAUTUKA 6blla MHTErpupoBaHa B CUCTEMY HAUMOHA/bHbIX UeNnel, a eé KA4YeBOM 3agadelt crano
dbopmuMpoBaHME M YKPENIeHWe eaMHOro KyAbTYPHOrO NPOCTPAHCTBA CTPaHbI [9].

HauuoHanbHbI npoekT «KynbTypa», 3anyweHHbin B 2019 roay, cCTan OCHOBHbIM OMepaLUOHHbIM
WHCTPYMEHTOM 3TOI cTpatermn. Ero ocobeHHOCTblO ABASIETCA coYeTaHWe TPALMUMOHHBLIX HAMpaBieHWUM
(coxpaHeHune Hacneaus, pasBuTUEe MHPPACTPYKTYPbI) C MOLLHBIM LUUGPOBLIM KOMNOHEHTOM — deaepasbHbiM
npoektom «Lndposan KynbTypa». ITO OTpaKaeT NOHMMAHWE rOCYyLapCTBOM TOFO, YTO B COBPEMEHHOM MUpeE
yrnpaB/ieHMe Ky/abTypHON chepoit HEBO3MOXKHO 6e3 aKTMBHOIO MCMO/b30BaHWUA LMPPOBbLIX TEXHONOIMMIA ANA
paclMpeHNs OxBaTa aygMTOPWUM, COXPAHEHMA HAc/neaMa W CO3LaHWMSA HOBbIX KynbTypHbIX npogyKktos [10].
Mpyn 3TOM MHOPACTPYKTYPHbIA aCNEKT MNOAUTUKU OCTaétcs dyHaameHTanbHbiM. UHPpacTpyKTypy cdepbl
KY/IbTYPbl MOXHO TPAKTOBaTb KaK COBOKYMHOCTb MaTepuasibHbIX OOBEKTOB, OPraHM3aLMOHHbLIX CTPYKTYp,
MHOOPMALMOHHbBIX PecypcoB, KagpoBOro MoTeHUMana UM OUHAHCOBbLIX MHCTPYMEHTOB, obecneynBatoLmx
C034aHu1e, COXpPaHEHWE N PACNPOCTPAHEHME KYbTYPHbIX LeHHocTel [11].

CoBpemeHHaa mogenb ynpaB/ieHUs npeacTaBaset coboi TpMeanHCTBO: cTpaTernyeckoe naaHnMpoBaHue
(Ctpateruns go 2030 r.), npoekTHoe PpuHaHCHpOBaHME (HaLNPOEKT) 1 uMdpoBas TpaHcPopMaLMa KaK CKBO3HOW
WHCTPYMEHT peaninsaLmm, OXBaTblBaOLWMI BCE 3/1€MEHTbI MHOPACTPYKTYPbI.

Mpouecc uMdpPOBM3aALUM BbICTYNAET K/AKOYEBLIM 31EMEHTOM, npeobpasyowmnm odyHaaMeHTabHble
OCHOBbI Ky/IbTYPHOM MHOPACTPYKTYPbl U MOAENAN KOMMYHUKALUK € noTpebutenamu. [laHHbli peHomeH BneveT
3a cob0li He NPOCTO NOABAEHNE MHHOBALLMOHHbIX TEXHO/IOTMYECKUX PELLEHUIA, HO M NOPOXKAAET NPUHLMNNANBHO
WHYIO Mapagurmy OTHOLUEHUI MexAy YeNOBEeKOM W MallMHOM, a TakxKe ¢dopmupyeT HoBble ¢GopmaThbl
COUMANbHbIX CBA3EM, YTO B COBOKYMHOCTU MPUBOAUT K BO3HUKHOBEHUIO TMOPUAHOM, CMELAHHOM peanbHOCTH
[12]. MHBeCTMLMM B LMPOBM3ALMIO PACTYT: TO/IbKO pacxoabl Ha NporpaMmHoe obecnedeHue ans mysees B 2024
roay gocturam 1,18 mapg pybnei, yto Ha 9% Bonblue, yem rogom paHee [13]. OCHOBHOM ABUKYLLEN CUION CTANO
CTPEM/IEHWNE K NOBbILEHWIO BOBIEYEHHOCTU NOCETUTENEN Yepe3 MOBUAbHbIe NpunoKeHnsa, VR/AR-TexHOoNOMMM
W CO3AaHMe YHUKANbHbIX BnevaTaeHui [13].

Mporpamma «lyLWKUHCKanA KapTa» ABAAETCA APKUM NPUMEPOM TOYEYHOTro LUMdpPOBOro Bo3AENUCTBUA Ha
CNpoc 1 ynpaeieHue ayautopuei. HanpasneHHas Ha Monoaéxb oT 14 fo 22 neT, OHa Yyepes UHTerpaLmto ¢
noptanom «locycnyrm» no3BonseT ueneso pMHaHCMPOBATL NOCELLEHNE yUpeKaeHUA KyabTypbl. K Hayany 2025
roga no nporpamme bbin10 NnpnobpeTeHo cebiwe 93 munanoHos bunetos [14]. TocypapcTBeHHaa UMHULMATMBA
«lFocbuneT» pewaeT 3a4a4vy ONTUMM3ALMN BHYTPEHHMX YIPaB/eHYECKMX NPOLLECCOB, CO34aBas eANHY0 CUCTEMY
y4éTa M npoparkM  6unetos, YTO  MOBbIWAET  NPO3PaYHOCTb WM JOBepue  NOKynaTtenew.
PepepanbHbii NPoeKT «LUndpoBan KyabTypa» HaueneH Ha MKBMAALMIO LMdPOBOro HepaBeHcTBa. Kntouesble
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uenesble nokasaTtenn npoekta 2025 roga BkAovanu cosgaHme 500 BUPTYaNbHbIX KOHLUEPTHbIX 3ano0s8, 600
OHAaNH-TpaHcAUni, 450 mynbTUMmeana-ruaos 1 oumdppoBKy 48 TbiCAY KHUMKHbBIX NaMATHUKOB [15]. 3Tn mepbl,
peanusyemble yepes noptan «KynbTypa.PO», KapamHanbHO npeobpasyloT KyabTypHbIN NaHawadT, genas ero
60nee AOCTYNHbIM U MHHOBALMOHHbIM.

Umndposana pesoatoumnsa NocTaBuia TakKe nepes myseamm, bBubanotekamu 1 Teatpamm 3agavy agantaumm
K HOBbIM peanuam [16]. K ycnewHbim MUPOBbIM NPUMEPAM MOXKHO OTHECTM BUPTYA/IbHbIE TYPbl MO 3KCMO3ULMAM
Beaywmx mysees mupa (bputaHckuii myseit, JlyBp), a K HaUMOHaAbHbIM MPMMEpPaM: BUPTyaabHble Typbl NO
dpmutaxky, TpeTbAKOBCKOM ranepee, oumdppoBKYy ¢GOHAOB HALMOHA/bHbIX OMBANOTEK, OHNAMH-TPAHCAALUK
cneKkTaknen. Kawoyom K ycnewHow aganTauumn ABAAIOTCA MHBECTULMM B TEXHONOIUKM, obydeHWUe nepcoHana,
CO343aHMe KauyeCTBEHHOIO OHJIAaMH-KOHTEHTa U pa3paboTKa rMbpuaHbIX Mogenei, coveTaowmx GUsnyecknii u
umdposoit onbIT [17].

HecmoTps Ha pacTywme MHBECTULMM M aMBULMO3HbIe NAaHbl, NpoLecc undposmusaumm B chepe KyabTypbl
CTA/NIKMBAETCA C PALOM CUCTEMHbIX BbI3OBOB, KOTOPblE HEOHXOAMMO YYMTbIBATbL B rOCYAAPCTBEHHOM YNPABAEHUM
[18]. K HMM MOMKHO OTHECTW: HexBaTKy CPeACTB M HU3KOE KayecTBO WMHTEPHETa B YAa/eHHbIX palioHax
BOCNPOM3BOZAT UMbpoBoe HepaBeHcTBO [19]. OcTpblit HeAOCTAaTOK CNEUMasnNCTOB, COBMELLAIOLLMNX
KOMMETEeHLMM B 061aCTM LUOPOBbIX TEXHONOTUI U KyJIbTYPHOrO MEHEAKMEHTA, 3aMeanAeT TpaHchopmaLmio
[20]. A 3aWwmTa aBTOPCKUX NPaB CO34AET C/IOKHOCTU A1 NerasbHOro UCNO1b30BaHUA UMPPOBOro KoHTeHTa [21].

M TaK¥Ke cyLLecTByeT PUCK NOTEPU KYNbTYPHOM ayTEHTUYHOCTU M NCUXON0rMYECKMe Bapbepbl y ayanTopun,
BOCMPUHUMAIOLLEN TEXHONOTMU KaK Yrpo3y TpaguMuuoHHOM KyabTtype [20]. OTAenbHO CTOMT OTMETUTb
MHOOPMAUMOHHbIM WYM U «ny3blpn GUABTPOB» - 0OUAME KOHTEHTA M ajropmMTMbl NMEPCOHANU3ALUN MOTYT
OrpaHMYMBATL 3HAKOMCTBO C PA3HbIMM TOYKAMM 3PEHUA M 3aTPYLHATb NOUCK KayecTBeHHOro matepuana [3].
Takke HecTabuabHOCTb ¢GUMHAHCMPOBaHMA OTAE/bHbIX denepanbHbiX MPOEKTOB CO343€T  PUCKM  AAA
[0NTOCPOYHOrO NAaHUPOBaHUA [22].

YTBepaéHHana B 2024 roay CTpaTterva rocyaapcTBeHHON KynbTypHoM noantnkm go 2030 roga 3akpennsaet
umdposM3aumio Kak npuoputeT [7]. Byaywee pasBuTME CBA3AHO C HECKOJIbKMMW KAKOYEBbIMU TPEHOAMMU:
pa3BUTME WMMMEPCUBHBLIX TexHosorui: BupTyanbHaa (VR) ¥ pgononHeHHas peanbHocTb (AR)  6yayt
MCMNOJIb30BaTbCA A/1A CO34aHMA HOBbIX KY/IbTYPHbIX ONbITOB. MHTErpauma UcKycCcTBeHHOro MHTennekTa (UN): UK
b6yaeT NnepcoHanM3npoBaTb KOHTEHT, MOMOraTb B TBOPYECTBE M aHaINM3e KY/IbTYPHbIX AaHHbIX. Mcnonb3oBaHme
6noK4yelHa: Ans 3aWmMTbl aBTOPCKUX MPaB U CO34aHUSA HOBbIX Mogenei dUHaHCMpPOBaHUA (Hanpumep, yepes
NFT) [23]. TubpugHble moaenn: CoueTaHne pU3NYECKOro NoceleHnsn ¢ LMPPOBLIMU CEPBMCAMM CTAHET HOPMOW
AN TPAAMLMOHHbBIX MHCTUTYTOB KyabTypbl [17]. MocypapcTBeHHas nogaeprkka: Ponb rocypapctea ocTaetcs
K/t04eBO B GMHAHCMPOBAHUM MHDPACTPYKTYPLI, 3aLLMTE aBTOPCKMX NPaB U Pa3BUTUM UUGPOBOIN rPaMOTHOCTH
[24].

[na ycnewHon peannsauum Heobxoamma agpecHasa pabota No NpeosoNeHUI0 BblIBAEHHbIX BbI3OBOB,
pa3suTUe LMGbPOBOIM rPaMOTHOCTU, NOAAEPKKA HE3ABMCMMbIX aBTOPOB M CO34aHME CnpaBea/MBbIX NPaBOBbIX
PaMoK, YTOObI LMPPOBbIE TEXHONOTUW CAYHKUIM 0DOTraLLEHMIO KYIbTYPHOIO OMbITa, @ HE TO/IbKO KOMMEPYECKUM
WMHTepecam.

BbiBoAabl

TaknMm 06pasom, rocyapcTBeHHOE ynpaBsieHue B chepe KynbTypbl B Poccuiickon degepauymm npetepneno
KayecTBeHHY TpaHchopMaL Mo, Nponaa NyTb OT OTPACNEBOrO aAMUHUCTPUPOBAHNA K KOMMIEKCHOW Moaenu,
WMHTErpupyloLLe  cTpaTerMyeckoe MAHUMPOBaAHME, MNPOEKTHO-UMHPPACTPYKTYpHOE PUHAHCMPOBAHUE W
umdposmsaumto. Knrouesble rocysapcTBEHHbIE MPOEKTbl BbICTYNAOT KapKacom 3Ton mogenu, a uudposble
TEXHONOMM — e€ KPOBEHOCHOM cnuctemoi, obecneunsatoen 3PpPeKTMBHOCTb U AOCTYNHOCTb.

Undposaa pesonouma AeMOKpaTU3MPOBasa TBOPYECTBO M pacluMpuaa AOCTYN K Ky/abType, HO TaKxkKe
nopoAnia Bbl30Bbl, CBA3aHHbIE C aBTOPCKMM MPaBom, UMPPOBbIM HEPABEHCTBOM M aZanTaunen TpaguLMOHHbIX
WHCTUTYTOB. Ycnex rocy4apCTBEHHOIO yNpaB/eHUA B HOBOM PeasibHOCTU 3aBUCUT OT CNOCOBHOCTU PELINTb 3TU
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npobaembl Yepes cbanaHCMPOBaAHHbIE MHBECTULMM, KAAPOBYHO NOIUTUKY, Pa3BUTUE MHPPACTPYKTYPbI U 3TUYHOE
peryanmpoBaHMe HOBbIX TeXHONOrMIA. byaylwee KynbTypbl — rubpuaHoe, u 3agava rocyfapcrsa 3aKk/al04aeTca B
TOM, YTOObl MCNONBL30BaTb LMPPOBLIE TEXHONOMMU ANA COXPAHEHUA HAcneaua, NOAAEPKKM pa3HOobpasma u
CO343aHWA WHKIO3UBHOIO Ky/IbTYPHOIO MPOCTPAHCTBA, r4e TEXHONOMMU CAYXKAT He 3aMeHOM, a MOLHbIM
WMHCTPYMeHTOM 060raLLeHmA YeN0BEYECKOTO ONbITa.
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rPAXXAAHCKO-NPABOBAA NPUPOJA MOTALLUEHMUA KPEAUTA B BAHKOBCKOM COEPE:
COBPEMEHHbBIE NOAXOAbl N NPOBJIEMbI ONPEAENEHUA

AHHOTauuA

CTaTbsl NOCBALLEHA M3YYEHUIO IPaXKAAHCKO-MPaBOBOM NPUPOAbI NoraweHna 6aHKOBCKOro KpeauTta. B Helt
aHaNM3MPYIOTCA HOPMATMBHbIE MONOXEHWUA, HaydHble noaxodbl W MPaBOMNPUMEHUTENbHbIE NPO6AEMBI,
CBAI3aHHbIE C TOJIKOBaHNEM MOralleHMA KpeauTa B COBPEMEHHbIX YCA0BUAX. B uccnenoBaHum paccmaTpuBaeTtca
B/IMAHME LNPPOBM3ALMM HA codepKaHne KpeaMuTHbIX 005A3aTesIbCTB M HA MexaHu3Mbl, obecneymBatowme mx
BbINOJIHEHME.
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6aHKOBCKWNIM KpeauT, NoralleHne KpeauTa, rpaxkgaHCcKo-NpaBoBan Npupoaa, KpeantHoe 0653aTenbeTBO,
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CIVIL LAW NATURE OF LOAN REPAYMENT IN BANKING: MODERN APPROACHES
AND PROBLEMS OF DEFINITION

Abstract
The article is devoted to the study of the civil law nature of bank loan repayment. It analyzes regulatory
provisions, scientific approaches and law-enforcement issues associated with the interpretation of repayment in
modern conditions. The study examines the impact of digitalization on the content of loan obligations and on
the mechanisms ensuring their fulfillment.
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Loan repayment has traditionally been recognized as a key characteristic of a loan agreement. G.F.
Shershenevich emphasized: «Credit necessarily implies the condition of returning the transferred property»[1].
This classical position remains relevant, as repayment determines the content of the obligation.

The Civil Code of the Russian Federation establishes repayment as an imperative property: «the borrower
shall return the received amount and pay interest» (Article 819 of the Civil Code of the Russian Federation)[2].
Thus, the legal nature of a loan obligation is built around the borrower’s juridical duty to return the provided
funds within the established term.

From the standpoint of the general theory of obligations, repayment constitutes an element of counter-
performance. B.B. Cherepakhin noted: «A loan obligation presupposes a strict and definite performance by the
borrower»[3]. In this sense, repayment reflects the legal structure of the obligation and ensures its economic
substance.

Academic literature views repayment as a multifaceted category. The classical school (O.S. loffe) associates
it with the legal regime of transferred funds: «Repayment serves as an indicator that monetary funds legally
remain the property of the creditor»[4].

The economic-legal approach treats repayment as an instrument of credit risk management. V.V.
Vitriansky emphasized: «Loan repayment is a legal mechanism for compensating the creditor’s risk»[5].

Interdisciplinary interpretations also exist, according to which repayment simultaneously characterizes
both the legal and economic nature of credit. S.M. Braginsky wrote: «Repayment reflects the economic turnover
of value underlying the loan obligation»[6].

In the context of digitalization, new interpretations of repayment have emerged. A.A. Novoselova argues
that electronic forms of contracting «change the mechanisms of fulfilling the obligation but do not affect the
essential feature of repayment»[7]. Thus, technological shifts transform the form but not the substance of credit
relations.

Although repayment is an intrinsic characteristic of a loan obligation, its practical implementation is
ensured through external legal instruments—pledge, suretyship, bank guarantee, penalty, and others. These
instruments do not alter the substance of the obligation but increase the likelihood of debt repayment.

Below is a table of the main security instruments ensuring the fulfillment of loan obligations and their
characteristics.

Table 1
Main Instruments Ensuring the Repayment of a Bank Loan
Security Instrument Legal Nature Primary Function
Pledge Accessory obligation Material guarantee of repayment
Suretyship Additional liability of a third party Compensation of borrower’s risk
Bank guarantee Independent obligation of the guarantor Mitigation of non-repayment risks
Penalty Civil liability mechanism Incentive for timely repayment
Security deposit Monetary retention Reserve in case of breach

Source: compiled by the author.

Analysis of judicial practice shows that the effectiveness of security instruments directly influences the
implementation of repayment. Disputes frequently arise regarding the validity of suretyship, the qualification of
security deposits, or the scope of guarantor liability. Issues also appear in the digital environment: electronic
contract forms complicate the evidentiary process of proving that the terms of security were agreed upon.

Digitalization, according to N.G. Semyakin, «changes the form of the legal connection, but not its
essence»[8]. Therefore, repayment remains a fundamental property of a loan obligation regardless of the

162


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

method used to conclude the contract.

Loan repayment represents a fundamental civil law feature of a loan obligation. It determines the
substance of the loan agreement and serves as a key element of the banking risk management system. Doctrinal
approaches demonstrate the multilayered nature of the category, which includes legal, economic and functional
aspects.

Modern challenges—digitalization, the development of remote service channels, and the automation of
banking operations—do not alter the legal nature of repayment but create new complexities for its enforcement.
Further scholarly research is needed on the qualification of security mechanisms in electronic form and on
improving the regulatory framework.
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STARTUP CULTURE: TRANSFORMING A VISIONARY IDEA INTO A SUCCESSFUL BUSINESS IN 2026

Abstract

In the hyper-competitive landscape of 2026, the traditional startup roadmap has been rewritten. With the
integration of Al-augmented workflows and a global shift toward "Purpose-Led" entrepreneurship, the barrier
to entry has lowered, but the standard for survival has risen. This article investigates the modern startup
lifecycle—moving from initial ideation to a scalable business model. By analyzing the "10x Founder" psychology
and the move toward "Efficient Growth," we demonstrate how agility, technological fluency, and cultural
resilience are the defining factors for success in the mid-2020s.

For decades, the startup dream was defined by "Move Fast and Break Things." In 2026, the mantra has
evolved to "Move Fast and Build Sustainably." Success no longer belongs to those with the most capital, but to
those who can synthesize human empathy with machine intelligence to solve genuine global infrastructure and
social problems.

Keywords:
startup culture, entrepreneurship, business validation, MVP, Al-augmented workflows,
venture capital, growth mindset, efficient scaling.

Phase 1: Validating the "Why" and Market Resonance

In 2026, a great idea is only as valuable as the data that validates it. The first step in a successful startup
journey is moving beyond the "Eureka" moment to rigorous market resonance testing.

Physiologically, this stage protects the founder from "Confirmation Bias." By utilizing Al-powered
sentiment analysis and Google Trends, entrepreneurs can identify micro-niches—underserved audiences with
high commercial intent. Before a single line of code is written or a product is manufactured, successful founders
build a Minimum Viable Product (MVP) or a high-fidelity landing page to measure real-world demand. This
creates a symbiotic relationship between the founder’s vision and the market's actual pain points, ensuring that
the business solves a problem people are willing to pay for.

Phase 2: The "10x Founder" Psychology and Lean Operations

The rise of the "10x Founder" is the defining trend of 2026. These are entrepreneurs who leverage Al
agents to handle the workload of an entire department, focusing their human energy on high-level strategy and
relationship building.

By employing Agentic Al, a solo founder can manage complex supply chains, automate customer support,
and generate marketing assets in real-time. This level of operational precision allows for a "Lean Launch"—
starting with minimal overhead and scaling only when revenue dictates. This shift ensures that the startup is built

165


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

on a foundation of Efficient Growth, where the focus is on high output per employee rather than raw headcount,
leading to a significantly more resilient organizational structure.

Social and Psychological Impacts: Fostering a "Resilient Culture"

Beyond the product, the success of a 2026 startup depends on Founder Psychology. Startups are inherently
volatile environments; thus, the culture must be built on "Psychological Safety" —an environment where team
members feel safe to take risks and challenge ideas.

The move toward Flat Hierarchies and "Tribal Networking" acts as a Behavioral Catalyst. In modern 2026
startups, leadership is about empowerment rather than management. By fostering a culture of continuous
learning and "Data Love," founders create an environment where failure is viewed as a necessary experiment.
This fosters a sense of ownership among early employees, allowing the organization to act as a "Biological
Organism" that adapts to market shifts with the speed of a startup but the stability of an established firm.

Computational Design: The Smart Business Model

The development of Subscription-Based and Recurring Revenue Models has simplified the path to financial
stability.

e TAM/SAM/SOM Framework: Founders utilize data systems to track their Total Addressable Market
(TAM) while hyper-focusing on their Serviceable Obtainable Market (SOM) to dominate a niche before
expanding.

e Predictive Financials: Startups now use Al-driven margin dashboards to link real-time supply chain data
directly to pricing, ensuring profitability from day one [1.5].

"The illiterate of the 21st-century startup world are not those who cannot code, but those who cannot
unlearn old business habits and relearn through Al-augmented experimentation."

Global Fluidity: The Remote-First "Megacity" Startup

Startup culture in 2026 is no longer bound by the geography of Silicon Valley. We are seeing the rise of
Globalized Micro-Startups, where a team might be spread across three continents but operates as a single unit
through high-fidelity digital workspaces. This maximizes the utility of a global talent pool, allowing a founder to
hire the best engineer from Ashgabat and the best marketer from New York, creating a "Borderless Campus"
that thrives on diverse perspectives.

Challenges: Funding Murkiness and Al Ethics

The primary barrier to startup success remains the "Investment Gap" and the ethical complexities of
autonomous systems. Investors in 2026 are increasingly wary of "Al-wrappers" (thin layers over existing models)
and are seeking startups that solve "Deep Infrastructure"” problems. Furthermore, maintaining data privacy in an
Al-heavy workflow requires constant vigilance. However, with the rise of DeFi (Decentralized Finance) lending
and blockchain-powered smart contracts, the transparency and funding options for innovative startups have
increased significantly over the last three years.

Conclusion

Startup culture represents the final frontier of the digital business revolution. By moving away from the
"static business plan" and toward dynamic, Al-augmented, and purpose-driven systems, we are creating a new
generation of companies that are both profitable and impactful. The fusion of grit, empathy, and technological
precision is not just a trend; it is the path to a sustainable and resilient future for global commerce.

References:
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LIFELONG LEARNING: WHY YOU SHOULD NEVER STOP LEARNING IN THE 21ST CENTURY

Abstract

In the rapidly shifting economic landscape of 2026, the traditional model of "learn-work-retire" has
become obsolete. This article explores the philosophy of Lifelong Learning—the ongoing, voluntary, and self-
motivated pursuit of knowledge for either personal or professional reasons. We investigate how the "Half-life of
Skills" has shrunk to less than five years, necessitating a continuous cycle of upskilling and reskilling. By focusing
on neuroplasticity and the demands of the fourth industrial revolution, we demonstrate how perpetual learning
is no longer a luxury but a survival strategy for the modern global citizen.

For decades, education was viewed as a finite phase of life that ended with a diploma. However, the
emergence of automation and generative Al has transformed knowledge into a dynamic currency that requires

constant reinvestment to maintain its value.

Keywords:
lifelong learning, reskilling, upskilling, neuroplasticity, growth mindset,
future of work, self-directed education.

The Economic Imperative: Upskilling vs. Reskilling

One of the most practical reasons for lifelong learning in 2026 is the volatility of the job market. Unlike the
stable careers of the 20th century, modern professions are in a state of constant flux. Professionals must now
distinguish between Upskilling (learning new tools for an existing role) and Reskilling (learning an entirely new
set of skills to switch careers).

Physiologically, this constant adaptation protects against "Career Obsolescence." By spending just five
hours a week on structured learning—a concept known as the "Five-Hour Rule"—individuals can maintain a
competitive edge. This creates a symbiotic relationship between a professional's current expertise and their
ability to pivot as new technologies emerge.

Neuroplasticity: The Science of the Aging Brain

The shift toward lifelong learning is deeply intertwined with advancements in Neuroscience. For years, it
was believed that the brain’s ability to change stopped in adulthood. However, we now know that the brain
possesses Neuroplasticity—the ability to form new neural connections throughout one’s life.

By employing "Deep Work" and challenging cognitive tasks, learners can stimulate the production of
myelin, the fatty tissue that allows electrical impulses to travel faster through the brain. This level of biological
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precision ensures that the mind remains sharp and resilient, significantly reducing the risk of age-related
cognitive decline and fostering a sense of mental agility.

Social and Psychological Impacts: The Growth Mindset

Beyond financial gain, lifelong learning has profound implications for Human Psychology. Individuals who
stop learning often experience "Cognitive Stagnation," which is linked to lower life satisfaction and increased
anxiety about the future. Lifelong learning mitigates these issues by fostering a Growth Mindset—the belief that
abilities can be developed through dedication.

The shift from "knowing it all" to "learning it all" mimics the natural curiosity of childhood, which has a
restorative effect on the human spirit. In modern corporate cultures, "Learning Ecosystems" are being designed
where curiosity is rewarded over raw output. By altering one's self-perception—viewing oneself as a perpetual
student—individuals develop a sense of agency, allowing them to navigate an unpredictable world with
confidence rather than fear.

Digital Enablers: Micro-learning and Al Tutors

The development of "Micro-learning" and Al-driven platforms has simplified the logistical complexity of
learning while working.

e Bite-sized Content: Instead of year-long degrees, learners utilize 10-minute modules that fit into daily
routines, maximizing information retention through "Spaced Repetition."

e Personalized Al Mentors: Learners now use Al to curate custom reading lists and explain complex topics
in simplified terms, acting as a 24/7 personal tutor [2].

"The illiterate of the 21st century will not be those who cannot read and write, but those who cannot learn,
unlearn, and relearn." — Alvin Toffler

Global Fluidity: The Rise of the Polymath

Lifelong learning addresses the problem of extreme specialization. In 2026, the most successful individuals
are "T-shaped" or "M-shaped" professionals—those who have deep expertise in one area but a broad
understanding of many others. This cross-pollination of ideas leads to radical innovation. A software engineer
who studies behavioral psychology, for example, is better equipped to design user-centric interfaces. This
maximizes the utility of human intelligence in an age where machines handle repetitive tasks.

Challenges: Time Poverty and Information Overload

The primary barrier to lifelong learning is "Time Poverty" and the overwhelming volume of available
information. With millions of courses online, "Analysis Paralysis" can prevent learners from starting. However,
with the integration of Al-curated learning paths and company-sponsored "learning hours," the barriers to entry
have decreased significantly over the last three years.

Conclusion

Lifelong learning represents the final frontier of human development in the information age. By moving
away from the "static degree" and toward a philosophy of continuous growth, we are creating a society that is
resilient, innovative, and intellectually alive. The fusion of curiosity and technology is not just a personal choice;
it is the path to a sustainable and fulfilled life in a world that never stops changing.
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DIGITAL EDUCATION: THE IMPACT OF ONLINE PLATFORMS ON TRADITIONAL EDUCATIONAL SYSTEMS

Abstract

As of 2026, the global education sector has undergone a fundamental shift from physical-centric models
to "Phygital" (Physical + Digital) ecosystems. This article investigates the profound impact of online platforms on
traditional learning structures, specifically focusing on the integration of Artificial Intelligence (Al), Virtual Reality
(VR), and Learning Management Systems (LMS). By analyzing the transition from passive classroom listening to
active digital engagement, we demonstrate how technology is democratizing access to high-quality education
while simultaneously challenging the centuries-old "lecture hall" paradigm.

For centuries, education was defined by its location—a school or a university. However, the emergence of
high-speed connectivity and cloud-based pedagogical tools has enabled a transition toward education as a fluid,
personalized experience that functions more like an on-demand service than a static institution.

Keywords:
digital education, online platforms, hybrid learning, educational technology (EdTech),
personalized learning, virtual classrooms, digital divide.

The Evolution of the Hybrid Classroom

One of the most practical applications of digital education in 2026 is the Hybrid Classroom model. Unlike
traditional schools where every student learns at the same pace, online platforms allow for "Asynchronous
Learning," where students engage with core materials digitally and use physical school time for collaborative
projects.

Physiologically, these systems significantly improve cognitive retention by allowing students to revisit
complex digital lectures multiple times. By automatically adjusting the difficulty of tasks through Al algorithms,
platforms can reduce "learning fatigue" and ensure that each student remains in the optimal challenge zone.
This creates a symbiotic relationship between the human teacher as a mentor and the digital platform as a data-
driven tutor.

Structural Parametricism in Curriculum Design

The rise of digital education is deeply intertwined with advancements in Data Analytics and Algorithmic
Optimization. Unlike traditional curriculum drafting, where a single syllabus is applied to thousands, "Generative
Curricula" allow for the creation of thousands of individual learning paths based on real-time performance data.

By employing predictive analytics, the educational software can identify specific knowledge gaps in a
student’s understanding of mathematics or language before they fail a test. This level of precision ensures that
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the educational journey is not just a standard process but a calculated response to the specific cognitive needs
of the learner, leading to a significant reduction in dropout rates and academic stress.

Social and Psychological Impacts of Virtual Spaces

Beyond academic efficiency, the shift toward online platforms has profound implications for Educational
Psychology. Traditional, rigid school schedules have long been associated with "Student Burnout" and diminished
creative performance. Digital structures mitigate these issues by introducing "Environmental Flexibility."

The ability to learn from a restorative home environment or a collaborative "hub" mimics the modern
flexible workplace, which prepares students for the future of professional life. In modern universities, "Active
Digital Spaces" are being designed where the platform itself encourages peer-to-peer interaction through
gamified challenges. By altering the digital spatial volume—for example, expanding a virtual breakout room
during brainstorming and contracting it for focused assessment—the platform acts as a Behavioral Catalyst,
fostering a sense of agency and digital citizenship among students.

Computational Pedagogy and Immersive Materials

The development of Extended Reality (XR) and haptic feedback has simplified the mechanical complexity
of remote learning. Instead of reading about history or biology, students can now "enter" the subject matter.

e Virtual Laboratories: Modern science students utilize VR to perform complex chemistry experiments that
would be too dangerous or expensive in a physical lab.

¢ Al Mentors: By using Large Language Models (LLM) tailored for education, students have 24/7 access to
a digital assistant that can explain concepts in multiple languages [2].

"The schools of the future are no longer buildings with walls; they are nodes in a global network of shared
knowledge."

Global Fluidity: The Borderless Campus

Digital platforms also address the problem of educational inequality in developing regions. Modular and
mobile-first learning structures allow a student in a rural village to access the same Ivy League-level curriculum
as a student in a major metropolis. In 2026, we see the rise of "Micro-Credentialing," where students stack digital
certificates from various global platforms to create a bespoke degree, maximizing the utility of every learning
hour in a rapidly changing job market.

Challenges: Screen Fatigue and Digital Equity

The primary barrier to the total adoption of digital education remains "Screen Fatigue" and the persistent
"Digital Divide." Students without high-speed internet or those prone to social isolation suffer in purely digital
models. However, with the integration of "Digital Wellness" algorithms and government-funded satellite internet
initiatives, the accessibility and health of these systems have increased significantly over the last three years.

Conclusion

Digital education represents the final frontier of the information revolution in human society. By moving
away from the "static classroom" and toward dynamic, responsive online systems, we are creating a world where
learning is lifelong and accessible to all. The fusion of Al, immersive technology, and traditional pedagogy is not
just an aesthetic update to schooling; it is the path to a sustainable and intellectually resilient future for

humanity.
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HYBRID LEARNING: THE NEW EDUCATIONAL MODEL FOR SCHOOLS AND UNIVERSITIES

Abstract

In 2026, the global educational landscape has transitioned away from the binary choice of purely physical
or purely remote learning. The emergence of the Hybrid Learning Model—a strategic synthesis of in-person
interaction and digital flexibility—has become the new standard for schools and universities. This article
investigates the structural integration of synchronous and asynchronous learning environments, focusing on how
this model optimizes student engagement and institutional resources. By analyzing the shift toward "flipped
classrooms" and adaptive digital platforms, we demonstrate how the hybrid model provides a resilient, inclusive,
and personalized framework for the next generation of learners.

For decades, the classroom was a static environment defined by the "factory model" of education.
However, the integration of cloud-based collaboration and real-time data analytics has enabled a transition
toward a fluid educational experience that functions as a continuous, omni-channel journey rather than a series
of isolated lectures.

Keywords:
hybrid learning, blended education, flipped classroom, educational technology (EdTech),
pedagogical innovation, flexible learning, digital integration.

One of the most practical applications of the hybrid model in 2026 is the Flipped Classroom strategy. In
this model, the "lecture" component of a course is delivered digitally via video or interactive modules for students
to consume at their own pace, while physical classroom time is reserved for high-value activities such as debates,
hands-on experiments, and peer-to-peer problem solving.

Physiologically, this model respects the diverse cognitive speeds of students. By providing digital "pre-
work," the hybrid model reduces the cognitive load during in-person sessions, allowing the brain to focus on
deeper synthesis and application rather than basic information absorption. This creates a symbiotic relationship
between independent digital preparation and social, collaborative execution.

Structural Parametricism in Institutional Space

The rise of hybrid learning is deeply intertwined with the physical redesign of educational infrastructure.
In 2026, architects and university planners utilize "Spatial Optimization" to transform traditional rows of desks
into Agile Learning Studios. Since not all students are on campus simultaneously, institutions can reduce their
physical footprint while increasing the quality of specialized spaces like laboratories and maker-spaces.

By employing "Dynamic Scheduling" algorithms, universities ensure that physical space is used with
maximum efficiency. This level of mathematical precision ensures that the campus is not a congested warehouse
for students, but a calculated "Collaboration Hub" that serves the specific needs of intensive, face-to-face
academic work.
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Social and Psychological Impacts: Autonomy and Inclusion

Beyond efficiency, the shift toward hybrid structures has profound implications for Learner Psychology.
The traditional 8-to-3 school day has long been associated with "Social Anxiety" and diminished engagement for
non-traditional learners. Hybrid models mitigate these issues by introducing Environmental Agency.

The ability to choose where and when to engage with digital materials fosters a sense of responsibility and
self-regulation—essential skills for the 2026 workforce. In modern universities, "Digital Breakout Zones" allow
remote and in-person students to interact in real-time through holographic or high-definition telepresence. This
inclusivity ensures that students with mobility challenges or those living in remote areas are not marginalized,
allowing the educational environment to serve the psychological and social needs of a diverse student body.

Computational Pedagogy and Real-Time Assessment

The development of Learning Management Systems (LMS) with built-in Al has simplified the tracking of
student progress across hybrid environments.

e Learning Analytics: Educators use heatmaps to see which parts of a digital lecture students paused or re-
watched, allowing them to address specific confusion points during the next in-person session.

e Synchronous Collaboration Tools: Shared digital canvases allow students in the room and students at
home to co-create documents and designs simultaneously [2].

"The hybrid model is not a compromise between two worlds; it is a superior third way that maximizes the
strengths of both human presence and digital precision."

Global Fluidity: The Borderless Degree

Hybrid learning also addresses the problem of educational access in a "Megacity" context. In 2026, we see
the rise of the "Global Hybrid Degree," where a student might complete 70% of their coursework from their
home country while attending intensive, month-long physical residencies at various international campuses. This
maximizes the utility of global travel while minimizing the carbon footprint and cost of permanent relocation.

Challenges: The "Digital Presence" Gap and Faculty Workload

The primary barrier to the widespread success of hybrid learning remains the "Engagement Gap"—the
difficulty of keeping remote students as motivated as those in the room. Furthermore, faculty members face the
challenge of managing "dual-modality" teaching. However, with the integration of Al Teaching Assistants to
handle administrative queries and the professionalization of "Hybrid Instructional Design," these burdens have
decreased significantly over the last three years.

Conclusion

The hybrid learning system represents the final frontier of the educational revolution in the built
environment. By moving away from the "static box" of the 20th-century classroom and toward dynamic, multi-
modal systems, we are creating institutions that can survive and thrive in a digital-first world. The fusion of
physical social interaction and digital analytical precision is not just a temporary fix; it is the path to a sustainable,
resilient, and highly effective future for global education.
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STEM EDUCATION: THE STRATEGIC IMPORTANCE OF TECHNOLOGY
AND ENGINEERING FOR THE NEW GENERATION

Abstract
As the global economy transitions into a highly automated and data-driven era in 2026, the traditional
boundaries between academic disciplines are dissolving. This article explores the critical role of STEM Education
(Science, Technology, Engineering, and Mathematics) in preparing the younger generation for the challenges of
the 21st century. We investigate how the integration of hands-on engineering projects and advanced
technological literacy fosters critical thinking and problem-solving skills. By focusing on the shift from theoretical

memorization to "Applied Innovation," we demonstrate why STEM is the essential foundation for national
resilience and individual career success in an increasingly complex world.

For decades, science and math were taught as isolated, abstract subjects. However, the emergence of the
Fourth Industrial Revolution has necessitated a transition toward a transdisciplinary approach where engineering
and technology serve as the practical "glue" connecting scientific theory to real-world solutions.

Keywords:
STEM education, engineering literacy, technological fluency, critical thinking,

applied innovation, robotics, 21st-century skills.

The Integration of Engineering in Early Pedagogy

One of the most practical applications of STEM in 2026 is the introduction of Engineering Design Processes
(EDP) at the primary and secondary education levels. Unlike traditional science classes, engineering requires
students to define a problem, design a prototype, and iterate based on failure.

Physiologically, this iterative process significantly improves "Executive Function" in the developing brain—
enhancing the ability to plan, focus, and multitask. By engaging in robotic construction or 3D modeling, students
reduce their "Fear of Failure" and begin to view mistakes as data points. This creates a symbiotic relationship
between a student’s creative imagination and their technical ability to manifest ideas into physical or digital
reality.

Technological Fluency as the New Literacy

The rise of STEM is deeply intertwined with the concept of Technological Fluency. In 2026, being "tech-
savvy" is no longer enough; students must understand the underlying logic of the systems they use. This involves
moving from being passive consumers of technology to being active creators through coding and systems
thinking.

By employing "Computational Thinking," students learn to break down complex problems into smaller,
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manageable parts (decomposition) and identify patterns. This level of cognitive precision ensures that the
younger generation is not marginalized by Artificial Intelligence but is instead capable of managing and directing
it. This shift ensures that technology remains a tool for human empowerment rather than a replacement for
human agency.

Social and Psychological Impacts: Building Resilience

Beyond career readiness, STEM education has profound implications for Adolescent Psychology. Static
learning environments often fail to provide students with a sense of purpose. STEM subjects mitigate this issue
by introducing Challenge-Based Learning. Solving a local environmental problem using an engineering mindset
mimics the natural human drive for utility and contribution.

The physical act of building—whether it is a small-scale bridge or a clean-water filtration system—acts as
a "Self-Efficacy Catalyst." This fosters a sense of agency among students, allowing them to see themselves as
"Fixers" of the world rather than passive observers. This psychological shift is crucial for mental health in a world
facing global challenges like climate change, as it replaces "Eco-Anxiety" with "Innovative Optimism."

Computational Design and the Rise of Robotics

The development of low-cost microcontrollers and intuitive programming languages has simplified the
mechanical complexity of STEM projects.

e Robotics as a Multidisciplinary Hub: Modern robotics kits require students to use physics (force and
motion), technology (software), and engineering (mechanical structure) simultaneously.

e Biomimetic Engineering: Students are increasingly inspired by nature, using engineering principles to
recreate the efficiency of wings or the structural strength of honeycombs [2].

"The engineers of the future are not those who calculate the best; they are those who imagine the most
and have the tools to build it."

Global Fluidity: Closing the Innovation Gap

STEM education also addresses the problem of the global "Innovation Gap." In 2026, nations that prioritize
technology and engineering in their schools see a rise in local entrepreneurship and economic autonomy.
Modular STEM labs and "Maker Spaces" are being deployed even in remote areas, allowing the new generation
to bypass outdated industrial models and leapfrog directly into high-tech manufacturing and digital services. This
maximizes the human potential of every square kilometer of a nation.

Challenges: Teacher Training and Gender Parity

The primary barrier to the widespread adoption of STEM remains the shortage of specialized teachers and
the historical gender gap in technical fields. However, with the integration of STEM Mentorship programs and
inclusive curricula designed to appeal to diverse interests, the diversity of the engineering workforce has
increased significantly over the last three years.

Conclusion.

STEM education represents the final frontier of the modern educational revolution. By moving away from
"rote learning" and toward dynamic, engineering-focused systems, we are creating a generation that is resilient,
innovative, and ready for an unpredictable future. The fusion of technological fluency and the engineering
mindset is not just a curriculum choice; it is the path to a sustainable and prosperous future for humanity.
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THE FUTURE OF BUSINESS IN 2026: NAVIGATING THE ERA OF "EFFICIENT INTELLIGENCE

Abstract
In 2026, the global business landscape has moved past the volatile transitions of the early 2020s into a
state of "Efficient Intelligence." This article explores the core pillars of modern enterprise: the integration of
Agentic Al in daily operations, the transition from "Growth at All Costs" to "Sustainable Profitability," and the rise
of the Fractional Workforce. By analyzing how decentralized technologies and hyper-personalization are
reshaping consumer expectations, we provide a roadmap for businesses to thrive in an environment where
agility, ethical transparency, and technological fluency are the primary drivers of competitive advantage.

1. The Operational Shift: From Human-Led to Al-Augmented

The most significant change in 2026 is the maturity of Artificial Intelligence. We have moved beyond simple
chatbots to Agentic Al—autonomous systems capable of executing complex workflows, from supply chain
negotiation to real-time financial auditing.

Physiologically and structurally, this reduces the "Operational Friction" that previously slowed down large
corporations. In the modern business model, humans provide the Strategic Intent and Ethical Guardrails, while
Al agents handle the repetitive execution. This allows even small startups to operate with the capabilities of a
multinational firm, effectively leveling the playing field for global competition.

2. Financial Strategy: The Era of "Efficient Growth"

The venture capital landscape has shifted. In 2026, investors no longer reward raw user acquisition if it
comes at the expense of high burn rates. The new gold standard is Efficient Growth—achieving high margins
through automation and lean operations.

e Unit Economics: Every customer interaction is scrutinized for its lifetime value (LTV) relative to
acquisition cost (CAC).

¢ Predictive Revenue: Al models now forecast cash flow with 98% accuracy, allowing businesses to pivot
their budgets in real-time based on micro-economic shifts.

3. The Human Element: Fractional Expertise and the "Liquid" Workforce

The concept of a "job for life" has been replaced by Fractional Employment. In 2026, top-tier talent—from
Chief Marketing Officers to Senior Engineers—often works for 3 or 4 companies simultaneously as "Fractional
Executives."

This creates a "Liquid Workforce" that acts as a behavioral catalyst for innovation. Companies can access
world-class expertise on a project-by-project basis without the overhead of full-time salaries. This flexibility
allows businesses to remain agile, scaling their human capital up or down according to current market demand.

"In 2026, a company’s value is measured not by how many people it employs, but by the speed at which
it can solve problems using a global network of talent and technology."

Design as a Core Business Strategy: The "Experience Economy"
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In 2026, design is no longer a downstream function; it is integrated into the core business strategy from
the outset. Companies recognize that the User Experience (UX) is the product itself.

Physiologically and structurally, this shift from "feature-centric" to "experience-centric" design creates a
Direct Emotional Connection with the customer. A product that is intuitively easy to use, visually appealing, and
emotionally resonant triggers positive psychological responses, leading to repeat purchases and brand advocacy.
Design thinking workshops are now standard practice in C-suite strategy meetings.

4. Consumer Trust: The "Transparency Economy"

With the rise of deepfakes and Al-generated content, Authenticity has become the most valuable currency.
In 2026, consumers demand radical transparency in the supply chain.

o Digital Product Passports: Blockchain-backed records that show the exact origin, carbon footprint, and
labor conditions of every product .

e Community-Led Growth: Successful brands are no longer just selling products; they are building "Digital
Tribes" where the customers have a say in product development through decentralized voting systems.

5. Challenges: Cybersecurity and the "Humanity Gap"

The primary barrier to business success remains Cyber Resilience. As operations become more digital, the
surface area for attacks grows. Furthermore, businesses face the "Humanity Gap"—the risk of losing their brand
soul by over-automating customer interactions. Successful 2026 businesses use Al to handle the mechanics of
service so that their human staff can handle the empathy.

Conclusion. Business in 2026 represents the final frontier of the digital transformation. By embracing
"Efficient Intelligence"—the synergy of Al precision and human creativity—enterprises are building a future that
is more resilient, transparent, and profitable. The path forward requires a mindset shift: moving away from static
5-year plans toward dynamic, data-driven adaptation.
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AHHOTauuA
Conceptual foundations and functional capabilities represent key analytical categories in understanding
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the development and effectiveness of modern economic, technological, and educational systems. This article
examines the conceptual foundations and functional capabilities of contemporary systems from an economic
perspective. It explores how theoretical concepts shape functionality, efficiency, and value creation, and how
functional capabilities determine the practical realization of economic objectives. Special attention is given to
the role of innovation, digitalization, and human capital in strengthening functional performance. The study
argues that a strong conceptual framework combined with well-developed functional capabilities enhances
productivity, competitiveness, and sustainability in the knowledge-based economy.
Kniouesble cnosa:
conceptual foundations, functional capabilities, economic efficiency, innovation, human capital, digitalization.

In modern economic and scientific discourse, conceptual foundations and functional capabilities play a
decisive role in shaping system performance. Conceptual foundations define the theoretical principles, models,
and assumptions that guide development, while functional capabilities determine how effectively these concepts
are implemented in practice.

From an economic perspective, the alignment between conceptual design and functional execution is
essential for achieving efficiency, competitiveness, and long-term growth. This article aims to analyze the
conceptual foundations and functional capabilities of contemporary systems, emphasizing their economic
significance in a rapidly evolving digital and knowledge-driven environment.

2. Conceptual Foundations in Economic Systems

2.1 Definition and Role of Conceptual Foundations

Conceptual foundations refer to the theoretical and methodological bases upon which systems are
designed and managed. In economics, these foundations include theories of value creation, resource allocation,
innovation, and growth. They provide a structured framework for decision-making and strategic planning.

A strong conceptual foundation reduces uncertainty by offering clear models for understanding complex
economic phenomena. It also enables policymakers and organizations to anticipate outcomes and optimize
resource use.

2.2 Conceptual Thinking and Economic Efficiency

Economic efficiency depends on the quality of underlying concepts. Theories such as human capital theory,
endogenous growth theory, and institutional economics demonstrate how conceptual clarity influences
productivity and development.

When economic systems are built on coherent concepts, transaction costs decrease, coordination
improves, and functional outcomes become more predictable. Thus, conceptual soundness is a prerequisite for
effective functionality.

3. Functional Capabilities and Their Economic Significance

3.1 Understanding Functional Capabilities

Functional capabilities describe the practical abilities of a system to perform tasks, deliver services, and
achieve intended objectives. In economic terms, they reflect operational efficiency, adaptability, and scalability.

Examples include technological capacity, organizational competence, and workforce skills. These
capabilities determine how effectively conceptual ideas are transformed into tangible economic results.

3.2 Functional Capabilities as Sources of Competitive Advantage

According to modern economic theory, functional capabilities are key sources of competitive advantage.
Firms and institutions with advanced capabilities can respond more quickly to market changes, innovate
efficiently, and utilize resources productively.

In the digital economy, functional capabilities are increasingly shaped by technological infrastructure, data
management, and digital skills. These factors directly influence productivity growth and value creation.

4. Interaction Between Conceptual Foundations and Functional Capabilities
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4.1 From Theory to Practice

The interaction between conceptual foundations and functional capabilities represents the transition from
theory to practice. Economic concepts guide system design, while functional capabilities determine
implementation quality.

Misalighment between these two dimensions often leads to inefficiencies and underperformance.
Conversely, strong alignment enhances operational effectiveness and maximizes economic returns.

References:
President of Turkmenistan Serdar Berdimuhamedov “Yaslar watanyr - dayanjy” TDNG, 2023.
Becker, G. S. (1993). Human Capital: A Theoretical and Empirical Analysis. University of Chicago Press.
OECD. (2021). Education at a Glance. OECD Publishing.
UNESCO. (2021). Al and the Future of Learning. UNESCO Publishing.
© Komekova G., Mammetbayev M., 2026

el S

YAK: 378
Yao Wei
Ph.d of Pedagogical Sciences, senior lecturer
Taizhou University
Taizhou, China

EXPLORATION OF THE INTEGRATION OF RED MUSICALS INTO VOCAL TEACHING MODE

Abstract:

In the context of the concept of “three full education of people” in the new era and the ideological and
political construction of the curriculum, the red musical theater, as a dual carrier carrying the revolutionary spirit
and artistic value, provides an innovative path for the reform of vocal music teaching. Based on relevant research
literature, this paper combines the artistic characteristics and educational functions of red musical theater, and
systematically explores the practical paradigm of the integration of red musical theater into vocal teaching from
the four dimensions of teaching value, model construction, implementation path and optimization strategy.
Research shows that through the three-dimensional integration model of “value leadership-ability training-
knowledge transfer”, it can effectively solve the dilemma of the disconnect between skill training and ideological
and political education in vocal teaching, achieve the goal of Character-art Shuangxin talent training, and provide
theoretical reference and practical reference for the reform of vocal teaching in colleges and universities.

Keywords:
red musical theater, vocal teaching, curriculum thinking and politics, teaching mode, talent training.

Introduction

The red musical is the product of the deep integration of Chinese revolutionary history and artistic
creation. It takes the historical facts of the revolution as the core of its narrative, and uses music, dance, and
drama as its forms of expression. It focuses on core values such as patriotism and collectivism, and has both
artistic aesthetic value and ideological and political education functions. At present, vocal music teaching in
colleges and universities is facing real problems such as the disconnect between professional skills training and
value shaping, the curing of teaching models, and the lack of practical platforms. Some teaching only focuses on
vocal skills, breath control and other technical aspects, ignoring the cultivation of students' humanistic literacy
and spiritual character.
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Literature research shows that in recent years, domestic scholars have gradually paid attention to the
integration of red culture and art teaching, forming an exploration of teaching models such as “acting on behalf
of practice” and “project-driven”, but the systematic research on the deep integration of red musical theater and
vocal teaching is still insufficient. The teaching practice of Xu Guangging and Li Ye shows that the teaching reform
with red musical theater as the carrier can effectively realize the two-way improvement of professional skills and
value shaping. Therefore, the construction of a scientific and perfect red musical drama into the vocal teaching
model is not only the inherent demand of the development of vocal teaching itself, but also the implementation
of the fundamental task of moral education and the requirements of the times to inherit the red gene.

1.The red musical integrates the core values of vocal teaching

1.1. Synergy between Ideological and Political education and aesthetic education

The root of the creation of the red musical lies in the history of the Chinese revolution and the practice of
social change. Its repertoire covers the struggle stories of many historical periods such as the land revolution,
the Anti-Japanese War, and the Liberation War, and contains rich ideological and political education elements.
For example, the singing section of "Embroidered Red Flag" in the opera "Sister Jiang" vividly demonstrates the
firm beliefs of the revolutionaries and the feelings of the country through opera melody and dramatic emotional
expression. In the practice of singing, students can not only feel the aesthetic charm of vocal art, but also realize
the immersive inheritance of the red spirit. The teaching research of Jiamusi University shows that red classic
music works can guide students to establish a correct view of history and values, and enhance social responsibility
and cultural self-confidence. This form of education avoids the “superficial” and “fragmented” problems of
traditional ideological and political education, and realizes the organic unity of ideological and political education
and aesthetic education.

1.2. Comprehensive improvement of professional skills and comprehensive abilities

The artistic characteristics of the red musical determine its comprehensive requirements for singers. It
requires not only solid vocal skills, but also emotional expression, stage performance, teamwork and other
abilities. At the level of vocal skills training, the singing of the red musical combines elements of national opera
and folk music. For example, the melody of "Embroidered Red Flag" is full of ethnic style and full of tension,
which puts forward higher requirements for students' sound area unity, breath control, and timbre shaping. At
the level of comprehensive ability training, students participate in the rehearsal process of the red musical and
need to complete a number of tasks such as script interpretation, character shaping, and stage design, which can
not only improve the practical application ability of vocal singing, but also cultivate innovative thinking and
teamwork spirit. As the teaching model of “acting for practice” shows, stage practice can effectively promote the
proficient use of students' professional skills and the all-round development of comprehensive literacy.

1.3. Innovative breakthroughs in teaching mode and education mechanism

Traditional vocal teaching mostly adopts the one-way teaching mode of "teacher demonstration - student
imitation - individual practice", which lacks interactivity and practicality. The integration of red musicals into
vocal teaching has broken the boundaries between the classroom and the stage, and constructed a three-in-one
education model of “teaching-practice-culture”. The “One, two, three, four, Five” education model proposed by
Li Yang has realized the triple transformation of artistic ideological and political elements, contextualization of
the teaching process, and visualization of the effectiveness of education through the reconstruction of the
curriculum system, the innovation of teaching methods, and the transformation of the evaluation mechanism.
This innovative model not only enriches the content and form of vocal teaching, but also promotes the shift of
the teaching focus from “knowledge transfer” to “ability training” and “value shaping”, and provides a new
practical paradigm for the reform of vocal teaching.

2. Construction of the model of integrating red musicals into vocal teaching

Based on the research results of the literature and the practical experience of teaching, this paper
constructs a “three-dimensional integration” teaching model, that is, the organic unity of “value leading
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dimension-ability training dimension-knowledge transfer dimension”, each dimension supports each other and
works together to form a complete closed loop of teaching.

2.1.Value-leading dimension: the deep infiltration of the red spirit

Value leadership is the core goal of integrating red musicals into vocal teaching, and it needs to run through
the whole process of teaching. In terms of teaching content selection, select representative classic repertoire
and singing segments of red musicals, and construct a content system of “historical context + spiritual
connotation + artistic characteristics”. For example, classic plays that reflect the history of the revolution such as
"Sister Jiang" and "Honghu Red Guard", as well as modern works that show the spirit of struggle in the new era
such as "Flowers Will Always be So Red", have been selected to form a library of red music materials covering
different historical periods. In the teaching process, through historical background explanation, creative story
sharing, revolutionary spirit discussion and other links, students are guided to deeply understand the ideological
connotation behind the work, and realize the internalization of the red spirit in their hearts. For example, in the
teaching of "Embroidered Red Flag", combined with the real historical events of Chongqing Baigongguan Prison,
students can feel the power of the revolutionaries' faith in emotional resonance.

2.2.The dimension of ability training: the practical empowerment of "acting on behalf of practice”

The ability training dimension takes stage practice as the core, and adopts the stepped training path
of ”Basic skills module-repertoire creation module-stage practice module". The basic skills module focuses on
the training of core vocal skills, and combines the artistic characteristics of the singing segments of the red
musical to carry out special training such as sound area unification, breath control, and biting and spitting. For
example, in view of the ethnic opera elements used in red musicals, strengthen the training of one-word
polyphonic, drag tone and other skills to enhance students' ability to grasp the national style. The repertoire
creation and editing module adopts a project-driven approach, allowing students to participate in the adaptation
and creation of red musicals in groups, involving script adjustment, melody optimization, role allocation, etc., to
cultivate innovative thinking and collaboration skills. The stage practice module builds a three-level practice
platform of “classroom display - campus performance - social service”, through classroom reporting
performances, campus red concerts, community cultural services, etc., to provide students with diversified
practical opportunities to achieve “promoting learning by acting and promoting teaching by acting”.

2.3.Knowledge transfer dimension: Systematic integration of Interdisciplinary knowledge

The knowledge transfer dimension focuses on the integration of vocal professional knowledge and related
subject knowledge to build a multi-dimensional knowledge system. In terms of vocal professional knowledge, it
covers vocal methods, harmony theory, genre analysis, etc., combined with specific cases of red musical singing
segments to explain, such as analyzing the harmony texture and voice balance skills of "Embroidered Red Flag",
so that students can master the technical points of mixed chorus. In terms of knowledge of related disciplines,
integrate the content of history, literature, drama and other disciplines. For example, when explaining the
historical background of the red musical, combine the relevant knowledge of Chinese revolutionary history; when
analyzing character shaping, draw on the character analysis methods of literary works; when designing stage
performances, use the stage scheduling principle of drama. At the same time, modern scientific and technological
means are introduced, such as the use of artificial intelligence technology to assist in lyrics creation and melody
arrangement, to enrich the teaching content and form.

2.4, Evaluation mechanism: A diversified evaluation system linked by five parties

In order to ensure the effective implementation of the teaching model, a five-party evaluation system of
“student self-evaluation, teacher evaluation, peer mutual evaluation, expert review, and social participation
evaluation” has been constructed. The evaluation content includes three aspects: professional skills, ideological
and political literacy, and comprehensive ability: professional skills focus on the use of vocal singing skills and
artistic expression; ideological and political literacy focuses on students' understanding and practice of the red
spirit; comprehensive ability covers teamwork, innovative thinking, practical application and other dimensions.
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The evaluation method adopts a combination of process evaluation and final evaluation. The process evaluation
includes classroom performance, group discussions, staged performances, etc. The final evaluation takes the
final performance effect of the red musical as the core, and combines the feedback of the five evaluation subjects
to form a comprehensive evaluation result. Through a diversified evaluation system, students' learning
effectiveness and teaching quality are comprehensively and objectively reflected.

3.The implementation path of the integration of red musicals into vocal teaching

3.1. Build a systematic curriculum system

The curriculum system is the basis for the implementation of the teaching model, and it needs to be
reconstructed in combination with the training goals of the vocal music major and the artistic characteristics of
the red musical. In the curriculum, basic theoretical courses such as “Introduction to Red Musical Theater” and
“Analysis of Red classic singing Segments” have been added to systematically explain the historical development,
artistic characteristics and spiritual connotation of red musical theater; practical courses such as “Red musical

|II

theater Rehearsal” and “Stage performance Practice” have been opened to strengthen students' practical
application skills; the elements of red musical theater are integrated into existing courses such as “Vocal
fundamentals” and “choral conducting” to realize the organic penetration of teaching content. In terms of
curriculum content arrangement, the principle of “from shallow to deep, step by step” is followed. The lower
grades focus on basic theoretical learning and skill training, the middle grades focus on repertoire creation and
group rehearsals, and the upper grades carry out comprehensive stage performances and social services to form
a stepped advanced curriculum system.

3.2.Innovative and diversified teaching methods

The innovation of teaching methods is the key to improving the teaching effect. It is necessary to combine
the characteristics of the red musical with the cognitive laws of students and adopt diversified teaching methods.
One is the situational pedagogy, which reproduces red historical scenes through multimedia technology, such as
playing revolutionary-themed film clips, displaying historical pictures, etc., so that students can feel the
emotional connotation of the work in an immersive context; the second is the project-driven method, which uses
the red musical theater rehearsal as the project carrier, allowing students to take the initiative to learn and
explore innovation in the process of completing project tasks; the third is the group cooperation method, which
is grouped according to the students' professional level, personality characteristics, etc., to clarify the division of
roles within each group, such as singing group, choreography group, stage group, etc., to cultivate teamwork
skills; the fourth is the case teaching method, which selects excellent red musical theater teaching Analyze cases,
such as the teaching cases of opera fragments of "White-haired Girl" and "Honghu Red Guard", summarize
successful experiences and implementation points, and provide students with practical reference.

3.3.Build a multi-level practice platform

The practice platform is a bridge connecting classroom teaching and practical application, and a multi-level
and wide-coverage practice platform system needs to be built. In terms of on-campus platforms, professional
musical theater rehearsal halls and performance venues will be built, and activities such as campus red musical
theater performances and vocal competition competitions will be held regularly; red music clubs will be
established to organize students to carry out normalized rehearsals and exchange activities; and interdisciplinary
red cultural activities will be carried out in cooperation with other faculties on campus, such as the theme
exhibition “Red Music and Revolutionary History” will be held in cooperation with relevant colleges. In terms of
off-campus platforms, establish cooperative relations with local opera houses, cultural museums and other
cultural units to provide students with professional rehearsal and performance opportunities; participate in
social service projects such as community cultural construction and rural revitalization, and carry out grassroots
tours of red musicals; organize students to participate in national red music competitions and exchange activities
to broaden their horizons and improve their level.

3.4.Strengthen the construction of professional teachers

181


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

The teaching staff is the core guarantee for the implementation of the teaching model. It is necessary to
build a composite team of teachers with both vocal professional literacy, red cultural heritage and teaching
innovation ability. On the one hand, strengthen the training and promotion of existing teachers, and enhance
teachers' understanding and teaching application ability of red musicals through special lectures, seminars,
teaching seminars, etc.; Organize teachers to conduct field research in the old revolutionary districts, feel the
red cultural atmosphere, and enrich teaching materials and emotional experience. On the other hand, optimize
the structure of the faculty and introduce professionals with experience in the creation and performance of red
musicals; hire red culture research experts, senior musical actors, etc. as off-campus mentors to provide guidance
and support for teaching. At the same time, teachers are encouraged to carry out teaching research and reform
practice, explore new methods and paths for integrating red musicals into vocal teaching, and improve the level
of teaching and scientific research.

4.0ptimization strategy for integrating red musicals into Vocal teaching

4.1. Strengthen the mining and integration of red musical resources

At present, there are problems such as insufficient quantity and single form of red musical theater teaching
resources, and the mining and integration of resources need to be further strengthened. The first is to dig deeper
into classic red cultural resources and adapt musicals to classic revolutionary literary works such as "Hongyan"
and "Long March" to enrich the repertoire of red musicals; the second is to combine the characteristics of the
times to create new red musical works, focusing on the struggle stories and spiritual styles of the new era, such
as scientific and technological innovation, rural revitalization and other themes, enhance the era and appeal of
the works; the third is to integrate various teaching resources and establish a library of red musical teaching
resources, covering repertoire videos, music score materials, historical materials, teaching cases and other
content, to achieve the sharing and efficient use of resources. At the same time, we will strengthen inter-school
cooperation and jointly develop red musical theater teaching resources with a number of universities to form a
good pattern of resource sharing.

4.2.Pay attention to the personalization and differentiation of teaching

There are differences in students' professional foundations, hobbies, and personality characteristics, and
they need to pay attention to the personalization and differentiation of teaching. In terms of teaching content
selection, layered teaching content is provided for students of different levels. Students with weak foundations
focus on basic skills training and classic singing learning, and students with strong abilities can participate in the
creation of repertoire and the shaping of complex roles; in the use of teaching methods, different teaching
methods are adopted according to students' learning styles, such as visual students. Use situational teaching
methods to strengthen demonstration singing and music appreciation for auditory students; in terms of practical
arrangements, role allocation and task division are carried out in combination with students' interests and
strengths, giving full play to students' advantages and potential. At the same time, establish student learning
files, track and record students' learning progress and development, adjust teaching strategies in a timely
manner, and realize personalized training.

4.3.Promote the deep integration of technology and teaching

Modern information technology has provided new opportunities for the integration of red musicals into
vocal teaching, and it is necessary to promote the deep integration of technology and teaching. One is to use
virtual reality (VR), augmented reality (AR) and other technologies to create immersive teaching scenes, allowing
students to feel the historical scenes “immersive”, enhancing the fun and appeal of teaching; the second is to
use artificial intelligence technology to assist teaching, such as the use of speech recognition technology for real-
time evaluation and guidance of students' singing, and the use of music creation software to assist students in
repertoire creation and editing; the third is to build an online teaching platform, carry out online course learning,
remote guidance, communication and interaction activities, break the limitations of time and space, and expand
the breadth and depth of teaching. At the same time, pay attention to the rationality and moderation of
technology application, and avoid relying too much on technology and ignoring emotional communication and
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face-to-face guidance between teachers and students.

4.4.Improve the teaching guarantee system

A perfect teaching guarantee system is an important support for the smooth implementation of the
teaching model. One is to strengthen the construction of hardware facilities and invest funds in the construction
of professional musical theater rehearsal halls, recording studios, and performance venues, equipped with
advanced audio, lighting, and stage equipment to provide good material conditions for teaching and practice;
the other is to improve the management system and formulate rules and regulations such as curriculum
standards, teaching plans, and evaluation rules for red musical theater teaching to standardize the teaching
process and management process; the third is to increase financial investment and set up special funds for the
reform of red musical theater teaching for resource development, teacher training, and practical activities; the
fourth is to create a good campus cultural atmosphere and promote red through campus broadcasts, publicity
columns, cultural activities, etc. Culture and red musicals stimulate students' interest in learning and enthusiasm
for participation.

Conclusion

The integration of red musicals into vocal teaching is an innovative exploration of the reform of vocal
education in the new era. Its core value lies in realizing the synergy between ideological and political education
and aesthetic education, the overall improvement of professional skills and comprehensive abilities, and the
innovative breakthroughs in teaching models and educational mechanisms. The “three-dimensional integration”
teaching model constructed in this paper provides a systematic practical paradigm for the integration of red
musicals into vocal teaching through the organic unity of the three dimensions of value leadership, ability
training, and knowledge transfer, as well as a multi-evaluation system of five-party linkage. In the
implementation process, it is necessary to ensure the effective implementation of the teaching model through
the construction of a systematic curriculum system, innovative and diversified teaching methods, the
construction of a multi-level practice platform, and the strengthening of professional teachers.

At the same time, the integration of red musicals into vocal teaching is a process of dynamic development,
which needs to be continuously optimized and improved in practice. In the future, the mining and integration of
red musical theater teaching resources should be further strengthened, attention should be paid to the
personalization and differentiation of teaching, the deep integration of technology and teaching should be
promoted, and the teaching guarantee system should be improved so that red musical theater can play a greater
educational value in vocal teaching. Through the practice of this teaching model, we will cultivate more musical
talents with solid professional skills, deep humanistic literacy, and firm ideals and beliefs, and make positive
contributions to inheriting the red gene, promoting the national spirit, and building a socialist cultural
powerhouse.
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MMMEPCUBHbBIE TEXHOJZ1IOTMU KAK UHCTPYMEHT NOBbLILUEHUA BOBNAEYEHHOCTU CTYAEHTOB BY30B

AHHOTauuA
B cTtaTbe paccmaTpuBaeTca MoTeHumMan MMmMepcueHbix TexHonornin (VR/AR/MR) B KOHTEKCTe BbICILErO
obpasoBaHuA. AHanusMpyeTca BAUSHUE TEXHONOTUIA BUPTYasbHOMW U AONONHEHHOM peanbHOCTU Ha YPOBEHb
KOFHUTMBHOM M 3MOLIMOHA/IbHOM BOBJIEYEHHOCTU CTyAeHTOB. WMccneayeTca nepexog OT  NACcCMBHOIO
noTpebneHns KOHTEHTa K aKTMBHOMY WMCC/eL0BaTE/IbCKOMY MOBEAEHMIO B LMPPOBbIX cumynsaumax. Ocoboe
BHMMAHME YyAensaeTcs NPeodoNIEHNIO pa3pbiBa Mexay TEeOPeTUYEeCKOM NoAroTOBKOM WM MPaKTUYECKUMM
HaBblKaMM B BbICOKOTEXHOJ/IOTMYHOM 06pa3oBaTeibHOM cpeae.
Kntouesble cnosa:
MMMEPCUBHbIE TEXHONOTUU, BbiCLLee 06pa3oBaHMe, BOBAEYEHHOCTb CTYAEHTOB, BUPTYabHasA PeanbHOCTb,
OOMNO/IHEHHAA pPeanbHOCTb, reMMudmrKaLma, LMppoBas ANAAKTMKA.

CoBpemeHHoOe Bbicllee 06pa3oBaHMNe CTaIKUBaETCA C NPO61EMOI CHUKEHUA aKaLeMMYeCcKo MOTMBaLMUK
06YyYaloLLMXCA, BOCMUTAHHBIX B YCIOBUAX «UMGPOBOro n30buaua». TpaguumMoHHbIe NEeKUMOHHble dopmaTbl
3a4acTylo He obecneyvBaloT AOJIKHOIO YPOBHS KOHLEHTPauuM BHMMaHWA. B 3TOM CBA3M MMMEPCUBHbIE
TEXHOMOrMK (OT aHrA. immerse — MOrpyXaTb) CTAaHOBATCA He MPOCTO TEXHWMYECKMM HOBLUECTBOM, a
HEeobXOAMMBbIM  AWAAKTUYECKMM  MHCTPYMEHTOM, MO3BOAOWMM  CO343aTb  3bGEKT npucytcteua w
HenocpeAaCcTBEHHOrO y4acTuA B M3y4aemom npoLecce.

MoHATUE BOB/IEYEHHOCTU B NEeAArOrMKe BbiCLIEN LKO/Ibl HOCUT MHOTOacneKTHbI XapakTep. OHO BKAtoYaeT
B ceba noBefeHYECKUI, SMOLIMOHA/NbHbLIA UM KOTHWUTWMBHBIMA KOMMOHEHTbI. MccnepoBaTeniv OTMEYaloT, uyTo
MMMEPCUBHAA cpeda MO3BOMAET aKTUBM3MPOBATb KarKAbl M3 3TMX YPOBHEM 3a CYET BbICOKOM CTemneHu
WMHTEPAKTMBHOCTU. B oTinMumMe oT Buaeonekuuin, VR-cumynaumm TpebyloT OT CTyAeHTa MNPUHATUA
CaMOCTOATE/IbHbIX PELLUEHWIA, YTO HANPAMYHO BAUSET Ha GOPMMpPOBaHME NPOdECCUOHAbHBIX KOMNETEHLMI [2, C.
45].

OOHVMM U3 KAOYEBbIX NPEVMMYLLECTB WCMO/b30BaHMA TEXHOMOMMN AO0MNOAHEHHON peanbHocTn (AR)
ABNAETCA BO3MOMKHOCTb BM3Yya/iM3aUMKM CNOXMHbIX abCTPAKTHbLIX CTPYKTYP. B MHMKEHEepPHOM U MeAULMHCKOM
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06pa3oBaHUM 3TO NO3BOAAET CTYAEHTAM KYBUAETbY BHYTPEHHME NPOLECCHl MEXaHWM3MOB MAM BMONOrMYECKUX
CMUCTEM, KOTOpble HeaoCTyrnHbl Npu obbldHOM HabatogaeHun. Kak noadvepkusaet C.B. JlomoB, BU3yannsaums
yepes Morpy*KeHMe COKPaLLAeT BPEMS OCBOEHUSA CAOKHOro maTepuana Ha 30—40% 3a cyeT UCKNOYEeHMs 3Tana
MbIC/IEHHOM AOCTPOMKK obpasa [1, c. 112].

Bonee TOro, MMMeEpPCMBHblE TEXHOJIOTUK pellatoT npobniemy OGesonacHol oOTPaboTKM HaBblKoB. B
XMMUYECKOMN, aTOMHOM WM aBMALMOHHOM MPOMbILWNEHHOCTU LeHa OWUBKM B peanbHOM MpaKTUKe KpaiHe
BblCOKa. BupTyanbHble nabopaTopumn cosgatoT «besonacHoe MPOCTPAHCTBO A/ PUCKa», TAe CTYAEHT MOXKET
3KCMEPMMEHTMPOBATb, COBEPLUATb OWWMOKM M aHanu3upoBaTb MX MocnencTsua 6e3 yrposbl ANA XKU3HUM U
obopygoBaHMA. ITO crnocobcTBYeT POCTy YBEPEHHOCTUM B CBOMX CWJAX, YTO ABNAETCA BaXKHbIM (aKTopom
NcUxXoiorMyeckoi BosaevyeHHocTu [3, c. 78].

OpHaKo BHegpeHWe UMMEPCUBHbIX TEXHOMOTMI TpebyeT nmepecmoTpa poau npenogasaTend. lNegaror
nepecraet b6biTb «TPAHCAATOPOM 3HAHWN» M CTAHOBUTCA «AM3alHEpPOM 06pasoBaTesibHOro onbiTa». BaxkHo
YUYMTbIBaTb, YTO M3ObITOYHASA BU3yaM3aUMA MOXKET MPUBECTU K KOTHUTUBHOW neperpyske. MNoatomy meToauKa
NPOEKTUPOBAHUA 3aHATUI LOJIKHA ONUPATbCA Ha MPUMHUMN negarornyeckon LenecoobpasHocTu, rae
TEXHONOMMA He 3aMEHAET CMbIC/Ibl, @ C/TYKUT CPeACTBOM UX AOCTUKeHMA [4, c. 156].

MMMepcuBHbIE TexHOMOrMM 06/1a4al0T YHUKA/bHbIM MOTEHUMANOM ANs TpaHCPOopMaLMM BY30BCKOMO
06pasoBaHusA. MNoBblleHMe BOBNEYEHHOCTU CTYAEHTOB AOCTUraeTcA 3a CYeT nepexoga K moaenn «obydyeHue
yepes gelicteue» (learning by doing) B BbicokopeanucTuuHol undpoBoi cpeae. JanbHenlwee pa3BUTMe 4aHHOMO
HanpaB/ieHMA CBA3AHO C Pa3paboTKOM CTaHLAPTM3MPOBAHHbLIX 06pa3oBaTeNbHbIX KOHTEHTOB U CUCTEM OLEHKM
nporpecca CTy4eHTOB HEMOCPEACTBEHHO BHYTPU BUPTYAIbHbIX Cpea,.
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MCNoJ1Ib3OBAHUE MHCTPYMEHTOB CPE[lbl GEOGEBRA HA YPOKAX AJITEBPbl U TEOMETPUN
ANA AKTUBALIMM YYEBEHO-NO3HABATE/IbHOWN AEATENIBHOCTYU

AHHOTauuA
B cTaTbe aHanusmnpyetcsa noteHuman GeoGebra Kak MHCTpyMeHTa NoBblWeHUs 3PPEKTUBHOCTU LKOIbHOTO
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maTemaTMyeckoro obpasoBaHuA. MoOKaszaHO, KaK Nporpamma akTUBU3UPYET MO3HaBaTe/IbHYH AeATeNbHOCTb,
dopmMmupyeT nccnengoBaTesibCkKMe HaBblKM M CNOCOOCTBYET Pas3BUTUIO MHXKEHEPHOro MmbiwaeHna. ObocHoBaHa
uenecoobpasHoOCTb € CUCTEMHOIO NPUMEHEHMA B KNaccax C yraybnEHHbIM M3yYeHMEM MaTEMATUKMU.
Kntouesble cnosa:
GeoGebra, matemaTtnyeckoe obpasoBaHue, Busyanusauma, KT, nccnegoBaTtenbcKasa AeaTenbHOCTb, QYHKLNM,
reomeTpusn, CTEPEOMETPUSA, MHIKEHEPHOE MbILLNEHNE, MOTUBALMS yYebHOW AeATeNbHOCTH.

Volkov V.V.

USING GEOGEBRA TOOLS IN ALGEBRA AND GEOMETRY LESSONS TO ACTIVATE
STUDENTS’ COGNITIVE AND LEARNING ACTIVITY

Abstract

The article analyzes the potential of GeoGebra as a tool for enhancing the effectiveness of school
mathematics education. It demonstrates how the software activates cognitive activity, develops research skills,
and fosters engineering thinking. The rationale for its systematic use in advanced mathematics classes is
substantiated.

Keywords:
GeoGebra, mathematics education, visualization, dynamic models, research activity, functions,
geometry, stereometry, engineering thinking, learning motivation.

CoBpemeHHOe 0H6pa3oBaHMe aKTUBHO BHeApAET LMPPOBbIe MHCTPYMEHTbI — MPUNOXKEHUA, SNEKTPOHHbIE
y4ebHUKN, MHTEpaKTUBHble cpeabl. VX rpamoTHOe NpUMeHeHWe Ha ypoKe [AaéT BecoMble MpPenMyLLecTBa:
3KOHOMWT BpeMs, NOBbIWAET HArAALHOCTb MaTepuana, NPoby:KAaeT No3HaBaTe/IbHbIN UHTEPEC N PACKPbIBAET
TBOPYECKUI NOTEHLMAN YHALLMXCA C Y4ETOM UX MHAMBUAYANbHbBIX OCOBEHHOCTEN.

Cpean mHoroobpasus uLMdpoBbIX pecypcoB ocoboe mecto 3aHMmaeT GeoGebra — 6ecnnaTHas
AMHaMUYecKas mMaTemaTUyecKas cpesa, YCNewHo NpMMeHseman B LIKOJIbHOM OBOy4YeHMM y:Ke MHoro feT. Eé
NonynspHoOCTb 06yCNOBEHA NpeXae BCero NpoCcTOTOM OCBOEHUA U YHUBEPCA/IbHOCTbIO: B AMHOM UHTepdeiice
06besMHEHbI KNIOYEBbIE Pa3fesibl MAaTeMaTUKM — OT anrebpbl (ypaBHEHMs, HepaBEeHCTBa, UCCAedOBaHWe
bYHKUMIA M nocTpoeHmne rpaduKoB) 40 reoMeTpumn (MNaHUMETPUS U CTEPEOMETPUS).

Co3sgaHHas B ABcTpuM Mapkycom XoxeHBapTepom B Hadane XXI Beka, cerogHa GeoGebra goctynHa Ha
Pa3/IMYHbIX A3bIKAX, BKAKOYAsA PYCCKUM. Mporpamma HenpepbiBHO Pa3BMBAETCA: CYLLECTBYHOT AECKTOMHasA (ans
Windows u Linux) 1 oHNalH-BEPCUM C UAEHTMYHBIM QYHKLIMOHANOM, a TaKXKe MobWIbHOE npunoxeHue [4].

[naBHoe [AOCTOMHCTBO MNPOrpamMbl — WHTYUTUBHO MOHATHbIA MHTepdenc, no3BONAIOWMIA Nerko
NnepeKYaTbCa MeXay anrebpanyeckmum u reoMmeTpUYECKMM NpeacTaBieHMemM 04HOro 06beKTa, HAarNAAHO BUAA
MX B3aMMOCBA3b. Ha npakTMKe nporpamma AaéT BO3MOXKHOCTb BbIMONHATb NOCTPOEHMUA C UMUTALMEN LMPKRYAA U
JNIMHENKN, NPOBOANTb U3MepeHUsa (Yrabl, AAWHbI, NaowWwaan, o6bémbl), CTPOUTb rpadUKU GYHKLUMIA, HaxoamuTb
TOYKM MEepeceyeHmns M IKCTPeMymbl GYHKLMM, pewaTb CUCTEMbI YpPaBHEHWH, paboTaTb C BeKTOpaMu W
MaTPULLA@MM, BbIMUCAATL MPOMU3BOAHbIE U MHTEFPAbI.

B. A. CMnpHOoB M W. M. CMUpHOBA, M3BECTHble KaK aBTOPbl y4eOHO-MEeTOAMYECKOro KOoMMJeKca Mo
reomeTpun, paspaboTaTtan u BbINyCTUAN ABa Y4eOHbIX NOCOOUA, NOCBAWEHHBIX UCMOb30BaHUIO NPOrPaMmbl
GeoGebra B WKOAbHOM Kypce reomeTpun: «leomeTpus ¢ GeoGebra. MnaHumetpusa» [2] n «eomeTpus c
GeoGebra. CrepeomeTtpua» [3]. B HUX aBTOpbI CUCTEMATUINPYIOT NOAXOAbI K BU3yann3aLMmM reoMeTpuyecKnx
06bEKTOB C MOMOLLbIO LLUPPOBON cpeabl, Mpeanaras yu4uTenam U yyeHUKam nNpakTUYecKMe UHCTPYMEHTbI ANA
yrnyb6NEHHOTO U3yYeHUA NAAHUMETPUN N CTEPEOMETPUMN.

Huxke, onupasacb Ha cCOBCTBEHHbIN NeaarorMyecknin onbiT, NPeACTaBUM PAL NPUMEPOB MPAKTUYECKOTO

186


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

npumeHeHna GeoGebra Ha ypokax anrebpbl U reoMeTpun, B KOTOPbIX MPOrpamma AeMOHCTPUPYET CBOHO
30 }EKTUBHOCTb B MANKOCTPALMU KAOYEBLIX TEM WU npeobpa3oBaHMM abCTPaKTHbIX GopmMyn B HarnagHble,
[OCTyNHbIE ANA OCMbICEHMA OOBEKTLI U MOLENMN.

[na 3akpenneHua 3HaHUN No Teme «KOOPAMHATHAA NJIOCKOCTb» B 6-OM Kaacce LWKOAbHUKAM MOXHO
NnpeasioXuTb BbINONHUTL B GeoGebra TBopyeckMe 3aaHuUs: MO KOOpAMHATaM OTMEeYaTb TOYKU U COEAUHATb UX
OTpe3Kamu, nosay4yaa u3obpaxkeHua. TaKas [eATeNbHOCTb He TO/IbKO 3aKpennseT HaBblkM paboTbl ¢
KOOPAMHATaMM, HO M NPEBPALLAET YPOK B UTPYy, MPobyKAaA *KMBOW MHTEPEC K MaTeMaTUKe. YYEHUK CTaHOBUTCA
He naccuBHbIM HabntogaTesiem, a aKTUBHbIM YY4aCTHMKOM MOCTPOEHUA 3HaHW. B nporpamme GeoGebra 3a
CEKYHAbl CO34aéTcA naeanbHO 0POPMAEHHAA KOOPAMHATHAA MJOCKOCTb, TOYKM OTMEYAIOTCA MO 33a4aHHbIM
KOOPAMHATaM, a CBA3b MEXAY YMCAaMM U UX FEOMETPUYECKMM 06Pa3oM CTAaHOBUTCS 3pUMOIA.

7 Knacc: anrebpa u reomeTtpus

B anrebpe GeoGebra yrnybnset noHMmaHue GyHKLMI U Ux rpadprKoB — KNo4eBoro snemeHTta Ol3. Usyyan
NMHeNHY0 OYHKUMIO y=ax+b, YY4EeHWKM B peasbHOM BpPeMeHW HabnopatoT, Kak meHseTcs rpaduk npu
BapbUpPOBaHMM KO3PPMUMEHTOB a U b. InHamuyeckana cpeda AeniaeT 3pUMOM CBA3b MexKay asrebpanyeckon
3anuMCblo U FeOMETPMYECKMM 06pa3om, NpeBpalLan abcTpakTHble Npeobpa3oBaHMA B HArNAAHbIA SKCNEPUMEHT.

B 7-om Knacce yyawmeca Bnepsble 3HAKOMATCA ¢ Napabosiol n Kybuyeckolt napabonoi. MocKkonbKy Bce
06beKTbl B GeoGebra AMHaMMYHBbI, LUKONIbHUKM BUGAT, KAK OHW MEHAIOTCA MPU KOPPEKTUPOBKE NapameTpoB. ITo
0COBEHHO MOJIE3HO NPU PEeLleHUN YpaBHEHWIN rpaduyecknm cnocobom: BbICTPO MOCTPOUTL FPadUKK, HaTU
TOYKM NepeceyeHns U NPoBePUTb NPABUIbHOCTb PELIEHUS.

B 7-om Knacce no reometpuu nporpamma byaeT nonesHa MpuM OCBOEHUWM KAACCUYECKUX MOCTPOEHWUIA
(uUMpKYNb M AnHelKa). OHa NO3BOMAET MOLWAroBO AEMOHCTPUPOBATL MNOCTPOEHME Yraa, OUCCEKTPUCHI,
nepneHguKynsapa, cepeanHbl OTPE3Ka, AeNlan Kaxabli aTan HarnagHbim. Npu M3yyeHun BUAOB TPEYro/ibHUKOB
yyalimecs MOryT CamMoCToATeNbHO CTPOUTb GUrypbl (OCTPOYroJibHble, MPSAMOYTo/ibHbIE, TYMOYroJibHbIE,
PaBHOCTOPOHHMWE, paBHObBeAPEHHbIE), U3MEPATb YI/bl U CTOPOHbI, MEHATb MNONOXKEHME BEPLINH U PUKCUPOBATL
pe3ynbTaTbl B Tabanue. B xoge nccnefoBaHUA yrioB B TPEYroNbHUKE WKObHUKM CAaMOCTOATENIbHO NPUXOAAT K
BbIBOAY, YTO CYMMa YI/10B TPeyrosibHMKa pasHa 180°.

OcobeHHO uUgeHHO, YTo GeoGebra nNo3BoiAeT «OTKPbITb» HOBble Teopembl. Hanpumep, B 7-om Knacce
MOXHO MCCefoBaTb CBOMCTBO MegMaHbl NPAMOYrO/IbHOTO TPeyrosibHWMKa, NPoBeAEHHOM K FMMNOTEHy3e: OHa
paBHa MNONOBMHE T[UMNOTEHY3bl. [MHaMUYECKMe MOCTPOEHUs LenatoT [A0Kas3aTes/IbCTBO HariagHbIM U
ybeauTenbHbIm.

CrctemaTmyeckoe NoBTOPEHME TEOPETMYECKOrO MaTepmrana B COYeTaHMM C MTHOBEHHOM BM3yannsaumei B
nporpamme GeoGebra nomoratoT yBUAETb 3aKOHOMEPHOCTU, HEAOCTYMNHbIE NPU €AMHUYHbIX NOCTPOEHMAX Ha
bymare. 310 yraybaset noHMMaHMe maTeMaTUHECKMX 3aBUCMMOCTEN U NoBbILWAeT 3¢ PeKTUBHOCTb 0OyYeHUA.

8-9 Knacc: anrebpa u reomeTtpus

Tema «KBagpaTHble ypaBHEHMA» 3aHMMAET K/OYEBOE MECTO B LUKOJIbHOM Kypce MATeMATUKMU.
TpaANUMOHHO €€ M3y4YeHMe CBOAUTCS K TEXHUYECKOMY OCBOEHMIO anroputmos, HO GeoGebra packpbiBaer
OMOAKTUYECKMIA NOTEHUMAN: YYEeHUKUM BUOAT rpaduyeckMini CMbICA KOPHEW, COMOCTaBAAA Tpu cCayyas
(AMCKPUMMHAHT 6onblie, paBeH WM MeHbLIe HyAA) C KOMYECTBOM TOYEK MepeceyvyeHus rpaduika c ocbio
abcumcc.

Kpome Toro, GeoGebra nomoraeT peLatb ypaBHEHUA U CUCTEMbI YPaBHEHMUI rpadrUyeckMm MeToaom Anbo
NpoBePATb aHA/NUTUYECKME peLUeHUs, Pa3BMBas KPWUTMUYECKOE MbIW/EHME U MPUBBIYKY K CAMOKOHTPOJIIO.
MpumeHseTcs GeoGebra TakKe 1 NPU peLleHnn ypaBHEHNI ¢ NapameTpamm [5].

B 8-om Knacce paboTa ¢ rpadmkamum GyHKUMIM 3aKknaapiBaeT GyHAaMeHTalbHble HaBblKW, HeObXxoanMble
ana ycnewHolh cgaum O3 u EM. C nomowbio GeoGebra yyauwmecs He TO/NIbKO OCBaMBaAlOT MOCTPOEHME
napabonbl, Kybuueckol napabonbl U rmnepbobl, HO U yraybaatoTca B UCCef0BaHUE UX CBOMCTB: BapbupyroT
napameTpbl ypaBHEHUI W HabAlAAOT 33 ANHAMMYECKMMU U3MEHEHMAMM rpaduKoB. lporpamma TaKkKe
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NomoraeT HarnAa4Ho oTpabaTbiBaTbh 3agaHua BMNP — conocTtaBneHue rpadumkos dyHKUMI ¢ nx dopmynamm [6].

N3yyeHMe KBaapaTUYHOM YHKUMM BarKHEWLUMA 3/IEMEHT LUKOJIbHOrO Kypca MaTeMaTWKW, MOCKObKY
cBs3blBaeT anrebpanyeckme npeobpasoBaHUA C FEOMETPUYECKOW WHTepnpeTaumMen rpaduKoB, a TaKxKe
dbopmupyeT pyHAAMEHT A5t 0CBOEHUA 6onee CNOXKHbIX GYHKLMOHAbHbIX 3aBUCMMOCTEN B CTapLUMX Kiaccax. B
npouecce wusyyeHna ¢yHKumMm y=ax*+bx+c cpepga GeoGebra BbicTynaetr 3GPEKTUBHbIM MWHCTPYMEHTOM
nccnenoBaHus. Yuntenb nNpeactaBaseT yYalumca gMHaMuyeckoe nsobparkeHune rpadmka ¢ MHTEPaKTUBHbIMM
NonsyHKaMmn pns BapbupoBaHMA KoadduumeHtoB a, b, c¢. LLUKOAbHMKM camocTosTenbHO HabaopaloT 3a
AMHAaMUKOM rpaduKa, BblABUTAOT TMNOTE3bl O BJIUAHUN U3MEHEeHUN Ko3dPULMEHTOB Ha noBeaeHue rpapuka —
BCE 3TO 6€3 TpaTbl BpeMeHM Ha MHOTOKPaTHOE PyYHOE NMOCTPOEHUE YEPTEKEN.

B 9-om Knacce npu M3y4eHMM HepaBeHCTB U UX cuctem GeoGebra AaéT BO3MOMKHOCTb MPUMEHSTb
rpaduyecknMii meton ANA pelleHus KBagpaTHbIX HEepPaBEHCTB, HArfA4HO WAMOCTPUPYS METOoh WHTEPBasoB.
YYeHUKM CTPOAT rpadpuKku GyHKLUN, onpesenatoT NPOMENKYTKM 3HAKONOCTOAHCTBA M COOTHOCAT UX C PeLUEHUNEM,
npesBpallas abcTpaKkTHble anrebpanyeckue onepauum B 3pnmble reomeTpudeckmne obpasbi.

Mo reometpun B 8-om Knacce GeoGebra ycunueaet noHMmaHue Teopembl Mudaropa. JuHamuyeckume
YepTeXM NO3BONAIOT AEMOHCTPMPOBATL Pas/iMyHble cNocobbl A0Ka3aTeNbCTBa Teopembl MNMudaropa, npoBoanTb
nuccnenoBaTenbCKylo paboTy M noamedyatb 3aKoOHOMepHocTU. Kpome Toro, nporpamma  3¢PeKkTUBHO
NPUMEHSETCA NPU U3ydyeHUn TeMbl « OKPYKHOCTb» (KacaTesibHble, LEHTPA/IbHbIE U BNUCAHHbIE YI/bl, BNIUCAHHblE
W OMMCaHHbIE OKPYXKHOCTK), @ TAK}Ke MPU PaCCMOTPEHUM 3amMedaTe/IbHbIX TOYEK TpeyroabHuKa [2, c. 151-159].

B 9-m Knacce GeoGebra Takke MOXKET BbICTYNUTb 3G GEKTUBHBIM AONONHUTE/IbHBIM MHCTPYMEHTOM MNpwU
OCBOEHUN ABYX KNOUYEBbIX Pa3ae/ioB reomMmeTpuun: «BeKTopbl» U «PellieHne TpeyronbHUKOBY.

10-11 knaccbl: anrebpa n crepeomeTpus

B cTapwux Knaccax GeoGebra oTKpbiBaeT HOBble BO3MOXHOCTU A/A M3YYEHUA TPUTOHOMETPUYECKUX
GYHKLMIA, NpOM3BOAHOM M MHTerpana. lMporpamma No3BoAAET BM3YaM3MPOBaTb C/OMKHbIE MaTeMaTuyeckue
KOHLUENUMKN, NPOBOAUTb 3SKCMEPUMEHTbl WM aHA/NM3MPOBATb CBOMCTBA (YHKUMKA KaK rpaduyeckn, Tak u
AHANIUTUYECKMU.

B Kypce ctepeomeTpumn GeoGebra pacKpbiBaeT NnoTeHUmMan npu paboTe ¢ NPOCTPAHCTBEHHbIMKU dUTrypamm
[1].

MNporpamma no3sonfer:

— MOAEeNMpoBaTb B3aMMHOE pPaACMONOXMEHME TNPAMbIX W MNJOCKOCTEN, AOEMOHCTPUPYA MNPU3HAKK
napannenbHOCTU U NepneHAMKYNSPHOCTY;

— CTPOWUTb M AHAaNM3MPOBATb CEYEHNA MHOFOFPAaHHMKOB, Pa3BMBan NPOCTPAHCTBEHHOE BOObpaXKeHue;

— BM3Ya/IN3NPOBATb TeNa BPALLEHMA, UCCeaya NUX 3EMEHTbI U CBOICTBA;

— BbIMMCAATL 06BbEMDI, CBSA3bIBAA POPMY/bl C reOMETPUYECKMMU 0bpasamu.

C nomoubto GeoGebra MOMKHO co34aBaTb TPEXMeEPHble Moaenn ouryp. YYeHUKU BMAAT UX B
NPOCTPAHCTBE, BPALLAIOT, PACCMaTPUBAIOT NOA PAa3HbIMU YI1aMU — U MOTOMY Nerdye NOHMMAOT, KaK YCTPOEHbI
3TN GUrypbl, KAKME Y HUX CBOMCTBA M KaK OHU MOTYT U3MEHATBLCA. YUEHUKN peLuatoT 3a4a4mM Ha MHOTOrpaHHUKN U
Tena BpalwleHus, Habnoaasn, Kak M3MEHEeHME MapamMeTPOB B/AMAET Ha XapaKTepUCTUMKKU ¢urypbl. PaboTtatb ¢
TAaKUMU UHTEPAKTUBHBIMW MOAENAMW MOJie3Hee, YeM C OObIYHbIMW YepTeXKaMn Ha [OCKe: BCE HArnAagHo, u
MOXKHO Cpa3y NpoBepPUTb CBOW NPEANOJIOKEHUSA.

MogBoasa uTOrM, cneayet NoavYepKHyTb, 4To GeoGebra AemMoOHCTpUpPYeT yHUBEPCAbHOCTb. Mporpamma
OpPraHWYHO BCTPaMBaeTCA B pas/iMyHble dopmaTtbl yyebHOW paboTbl: OT MHAMBUAYASbHOW MPAKTUKM A0
dOpPOHTANIbHOM AEMOHCTPAUMMN U AMUCTAHLUMOHHOro obyyeHua, — obecneymBan MNpPM 3TOM BbICOKMIN YPOBEHb
HarnAgHoCTH.

CoBpemeHHble TeHAEHUMM B NpenoaaBaHUM MaTemMaTUKM TPebyloT MCNonb30BaHUA MeToA0B
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BM3yanu3aumm. Yem 6onblue Ha YpOKax HarnagHolx o6pas3oB, Tem MpPOYHEE YCBAMBAIOTCA C/IOXKHbIE
GOpPMYNIMPOBKM M 3aKOHbI. KAtoueBoe MpenMmyLLecTBO NPOrpaMMbl 3aKA04aeTcs B CNOCOBHOCTM npeBpaLlaTb
abCcTpaKTHble MaTeMATMYECKME KOHLENUMU B AMHAMUYECKMe MoZenun. YYeHWKM He MPOCTO BOCMPUHMMAIOT
MHPOPMaUMIO, @ CTAHOBATCA UCCNea0BaTENAMM: HABAOAAIOT, KaK USMEHEHWE NAPAaMETPOB BAUAET HA rpaduKn
OYHKLUMIA AN reomeTpuyeckne Gurypbl, NpoBepatoT rmnoTesbl U GOPMYANPYIOT BbIBOAbl. ITO HE TONbKO
yrnybnsetT NOHMMaHME CAOMHbIX TeM, HO W pellaeT aKTyasbHyt npobaemy MOTMBALMM — MaATEMATUKA
npeacTaéT He Kak Habop opmyn, a Kak KMBas HayKa, OTKPbITaa A41A SKCNEPUMEHTOB.

Ba)kHO noauepKHyTb, 4To GeoGebra He 3ameHaeT TpaaULMOHHbIE METOAbI, a A0NOHAET UX. Mpexae yem
MCMNO/Ib30BaTb MPOrpPaMmy, YYEHUKU OOMKHbI OCBOUTL 6a30Bble HAaBbIKM NOCTPOEHMA TPadUKOB U YepTexKen
BPYYHYIO — 3TO KPUTUYECKM BaXKHO AN PA3BUMTUA NPOCTPAHCTBEHHOIO M TBOPYECKOrO MblwneHusa. GeoGebra
uenecoobpasHo BBOAMTL Ha 3Tarne 3aKpeneHusA 3HaHWN, KOrAa LWKOIbHUKM yXKe YyMetoT paboTaTb C KapaHAallom
N NUHEWKOM, 4Tobbl NPOBEPATb CBOM MNOCTPOEHMA, IKCMEPUMEHTUPOBATL C MapameTpamu u yraybnstb
NOHMMAHWE MmaTepuana.

OaHOM M3 NPUOPUTETHLIX 33434 COBPEMEHHOrO MaTeMaTU4YeCKOro o6pa3oBaHUA CTAHOBUTCA pas3BuUTUE
MH}KEHEePHOro MmbllWwaeHna obyvatowmxca. GeoGebra He Tonbko cnocobeTByer yray6iEHHOMY MOHUMAHWUIO
MaTEMATUYECKUX 3aKOHOMEPHOCTEN, MPUHLMMOB M KOHUENUUI, HO U pa3BMBaeT UCCAea0BaTeNbCKUIN NOAXOA,
TBOPYECKUI MOTEHLMAN, YMeHUe paboTaTb C AMHAMMYECKMMU MOZenaMu. B npouecce B3aMmopenctsmsa c
nporpammoit GeoGebra y4yawmeca rotToBATCA K HAy4HOMY MOWUCKY, GOPMUPYIOT HaBbliKK, BOCTpebOBaHHbIE B
WHXXEeHepHOM 00pa3soBaHWW, — TaKME KaK aHaAu3 3aBUCMMOCTEN, MOAEMPOBaHME MPOLLEeCCOoB, NpPoBepKa
runoTes. Takum o6pasom, co3aaéTca NpoYHasa OCHOBA A8 UX AaJibHelwen npodeccnoHanbHOM TpaeKTopumn B
TEXHUYECKUX U eCTECTBEHHO-Hay4YHbIX 061acTsAX.

Takum obpasom, cuctemHoe uMcnosb3oBaHMe GeoGebra B y4ebHOM npouecce He TONbKO MOBbIWAET
HarnA4HOCTb U 3PPEKTUBHOCTb OCBOEHMA MATEMATMKKU, HO M CO343ET MPOYHYID OCHOBY A/S AasbHelwero
06pa3oBaHNA B TEXHUYECKMX W ECTECTBEHHO-HAYYHbIX 061acTax. B Knaccax ¢ yrnybaéHHbim (MpoduabHbIm)
M3yyeHMEM MpeameTa NpPorpamma CTAaHOBUTCA HE3aMEHMMbIM MHCTPYMEHTOM Ana nabopaTopHbix pabor,
CaMOCTOATE/NbHbBIX UCC/NIEA0BAaHUN U TBOPYECKMX MPOEKTOB, TAE YYEHWUKM He NpPOCTO YCBaMBalOT Teopwuto, a
NPUMEHSAIOT €€ Ha NPaKTUKe, OTKPbIBAA A1 cebA KPAcoTy MU IOTMKY MATEMATUYECKOW HAYKM.

CNUCOK UCNONb30BaHHO UTepaTypbl:
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GeoGebra / Babiwmk H.O. B cbopHuke: ObpasoBaHMe B HOBbIX permoHax Poccuitickoit ®egepaunn: peanmm m
nepcnekTuBbl. MaTepuanbl NepBON permoHabHOM Hay4yHO-NpaKTUYeckon KoHdpepeHunn. Cumoepononb, 2024.
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FTENMUPUKALINA N UTPOBOE OBYYEHWUE: CPABHUTE/IbHbIN AHANIU3 NEAATOTMYECKUX TEXHO/TIOTUIN

AHHOTauuA

CTaTbsl NOCBALLEHA CPAaBHUTE/IbHOMY aHann3y reuMmnduKauum n nrposoro obyyeHuns. Urposoe obyyeHue
MUCNONb3YyeT LLeNOCTHbIe Urpbl Kak cpedy, Gopmupya BHYTPEHHIOW MoTuBauumio. Felimudukaums BHeapsieT
OTOENbHble WrPOBble 3/1IeMeHTbl (6annbl, PerTUHIK) B TPAAUUMOHHBLIA MPOLECC, YCWUIMBAA BHELLHIO
BOBNEYEHHOCTb. CpaBHEHWE MO CYWHOCTU, CTPYKTYpe OnbiTa, TUNY MOTMBALMM MOKasblBaeT WX
KOMNAEeMeHTapHOCTb. DPPeKTUBHOCTb AocTuraetca npu aAndpdepeHUMpoBaHHOM MPUMEHEHUU: UTPOBOE
0byyeHne — g1s Pas3BUTUA CNOXKHBIX HAaBbIKOB, reliMuduKaLmMa — ANA akTUBM3aUMM PYTUHHOM AeATENbHOCTMU.

Kniouesble cnosa:
renMmmduKaumsa, Mrposoe obyyeHne, MOTMBaALLMA, Nedarormieckne TEXHOOMMK,
CpaBHUTE/IbHbIM aHa/IN3, BOB/IEYEHHOCTb, 06pa3oBaTe /ibHbIN Npouecc.

OVHaMMnKa CcoBpemMeHHOro WHGOPMaLMOHHOTO o0b6WecTBa npeabaBaseT HoBble TpeboBaHMA K
obpasoBaTesibHOM CUCTEME, aKTya/nM3Mpya MOWUCK Nefarormyeckux TexXHONIOrMM, CNoCOOHbIX MOBbLICUTb
BOBJ/IEYEHHOCTb, MOTMBALMIO U PE3y/abTaTUBHOCTb Obyvatowmxca. B oTBET Ha 3TW BbI3OBbI B POCCUIACKOM
06pasoBaTe/IbHOM NPOCTPAHCTBE aKTMBHO 3aMMCTBYIOTCS M aAanTUPYHOTCA NOAXOAbl, OCHOBAHHbIE Ha UFPOBbIX
NPUHLMNAX, Cpean KoTopbix Hanbosiee pacnpocTpaHeHbl reimuduKkauma n urposoe obyyeHune. HecmoTpa Ha
NoBePXHOCTHOE CXOACTBO, 3TU KOHLENLMU MMEIOT PasINyHble METOL0/10MMYECKME OCHOBAHWUSA U ANAAKTUYECKNE
uenn. Knroyesoe pasnnyme mexay HUMM 3aKNH04aETCA B NPUHLMNNAABHO Pa3HOM MECTE U POAN UTPbl B y4eOHOM
npotecce.

UrpoBoe ob6yvyeHMe — 3TO MeToA, B KOTOPOM LE/JIOCTHas Wrpa BbICTyMaeT OCHOBHOM cpeaon M
COLEepKaHMEM ANA [OOCTUXKEHMs yyebHbIXx uenei. Yyawmincs ycBavMBaeT 3HaHMA W HaBblKM  Yepes
HemnocpeaCTBEHHbIA OMbIT B paMKax 3afaHHbIX NpasBua U ctokeTa. KaoueBoW MCUXONOTMYECKUIA MEXaHU3M
UrpoBoOro obyyeHUsa — BHYTPEHHAA MOTUBALMA, NOAMMUTbIBAEMAA MHTEPECOM K CIOXKETY, a3apTOM NPeoLoNeHHUs,
NobonbITCTBOM M yA0BOALCTBMEM OT npouecca [1]. Takol noaxon cnocobCcTByeT PoCTy BOB/AEYEHHOCTU U
Pa3BUTUIO COLMANBHBIX HAaBbIKOB, TAKMX KaK YMeHMe paboTaTb B KomaHae [2].

Feimnoukauma npeacraBnser cobolt NPUHUMMNMANBHO WMHOM nogxoh. 3TO MPUMEHEHME OTAENbHbIX
UTPOBbIX 3/IEMEHTOB B HEMIPOBOM KOHTEKCTE TpaANLMOHHOrO yuebHoro npouecca [3]. CyTb He B CO34aHWUM UTPbI,
a B MCMNOJ/Ib30BAHWUM €€ MHCTPYMEHTOB (OYKOB, PEMTMHIOBbIX TabaUL, YPOBHEN) 415 YCUNEHUSA BOBJIEYEHHOCTU B
CTaHOAPTHble yyebHble AEeNCTBMA: BbINOJHEHME AOMALLIHMX 334aHMI, AaKTMBHOCTb HA YPOKe, MPOXOoXKAeHue
TectoB. leimndukaumnsa pobasnsieT K y4eOHOMY KOHTEHTY BHELIHWUA WrPOBOM C/IOW, HE MEHAS ero CyTwu.
JoMUHMpPYOWMI TUN MOTUBALLMK 34€Cb — BHELLHSASA, HaNpaB/AeHHan Ha NOAyYeHUe BUPTYaNbHbIX MU PEASTbHbIX
Harpag, couuanbHOro NpusHaHma (MecTo B peiTuHre) [4].

Ob6a nogxona AEMOHCTPUPYHOT MONMOXUTENbHOE BAMAHME Ha 0bpa3oBaTeNbHbIN NPOLECC, OAHAKO WX
3¢ EKTUBHOCTb M COMYTCTBYIOLLME PUCKM CYLLECTBEHHO PA3/IMYaAOTCS.

UrpoBoe obyyeHMe Hanbonee pesynbTaTUBHO ANS PAa3BUTUA aHANUTUYECKOro MmblwaeHus u soft skills.
Morpy*KeHne B UrpoBytO0 peasbHOCTb CNOCOOCTBYET GOPMMUPOBAHUID KPUTUUECKOTO M CUCTEMHOIO MbILIIEHUA,
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HaBbIKOB peLleHMA HeCTaHA4APTHbIX 3a4a4, NPUHATUA PELLeHUI B YyCNOBUAX HeonpeaeneHHocTu [2].

Fenmundmnkaumna, B cBoo ovepeab, Hanbonee appeKTUBHA A5 NOBbILWLEHMA NOBEAEHYECKON aKTUBHOCTU U
dopMUpPOBaAHUA Yy4eOHbIX NpuBbIYEK. [eMMUPUKALMA — MOLLHBIN UHCTPYMEHT A5 3aKpeniaeHua maTepuana,
OTPaboTKM HaBbIKOB (HAaMPUMeEp, NEKCUKN HA YPOKAxX MHOCTPAHHOTO A3blKa MAW pelleHus TUMOBbIX 3a4a4d) U
NOBbILIEHMA PErYNAPHOCTM yyebHOW aeatenbHocTyH [4].

MpaBUNbHbLIA BbIBOP WMIrPOBOrO0 NOAXOAA, OCHOBAHHLIA Ha YETKOM MOHUMAHUWU PasAUuUi  MeXay
reutMmmduKaumein n urposbim obydyeHnem, 3aga4ax ypoKa, Bo3pacTe YYEHUKOB U pecypcax, ABAAETCA KAOUOM K
noBblleHnto 3¢PeKTMBHOCTM 06pa3oBaHUA U GOPMUPOBAHUIO YCTOMUYMBOM NO3HABATEIbHON MOTUBALUN.
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WMHTErPALMA MHOOPMALIMOHHbIX TEXHOIOTMIA B SKOHOMMUYECKOE OBPA3OBAHWUE: B/IMAHUE
HA KAYECTBO NOAroTOBKM U UHCTUTYLMOHA/IbHBLIE TPAHC®OPMALIMN

AHHOTauuA

CTtaTbsl aHaNM3MpPYET BAUAHNE MHPOPMALMOHHbIX TEXHOIOTMI Ha NOBbILEHNE KayecTBa SKOHOMUYECKOTo
obpasoBaHuA B ycnoBuax uudposu3auumn. MokasaHo, uyto UT ycuAmMBalOT MPaKTUYECKYD HanpaBAeHHOCTb
NoAroTOBKW, Pa3BUBAlOT aHaIMTUYECKME U KOMMYHUKATMBHbIE KOMMNETEHUUM U obecneymBaloT COOTBETCTBUE
TpeboBaHMAM UNPPOBOM SKOHOMWMKMK. PaccmoTpeHbl TeHAeHUMWU TpaHchopmauuu Bbicliero obpasoBaHuA
Benapycu n 0603HauyeHbl KAHOYEBbIE MPEMMYLLECTBA M PUCKM BHegpeHUa LMdpoBbIX MHCTpymeHToB. CaenaH
BbIBO/, O CTpaTerMyeckom sHaummoctu UT gns mogepHU3aumm noaroToBKM SKOHOMUYECKMX KagpoB.

Kntouesble cnosa:
MHPOPMALMOHHbIE TEXHONOTMK, IKOHOMUYECKoe 0bpa3oBaHue, umdposmnsaums,
MHPOPMALMOHHO-KOMMYHUKALMOHHbIE TEXHO0TMK, 06pa3oBaTebHbIN Npouecc, NPodeccMoHaibHble
KOMMEeTeHUMN, ANCTaHUMOHHOe obydyeHune, undposbie NaaTGopMbl, aHANUTUYECKME MHCTPYMEHTDI.
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BeepeHue

CoBpeMeHHbI 3Tan pa3BuTMA 06LLEeCTBA XapaKTEPM3YETCA MHTEHCMBHOM LMdpoBM3aumen Katodesbix chep
YeNOBEYECKOW AeATeNbHOCTM, BK/AtOYaA cucTemy o6pasoBaHMA. B ycnoBMAX YCNOXKHEHMA IKOHOMUYECKMX
npoueccoB M pocta O6BEMOB AOCTYMHOM MHPOPMaLMM OCODYHO 3HAYMMOCTb NpUMObpeTaeT BOMPOC O
uenecoobpasHocTM U 3GHEKTUBHOCTU UCMNOJIb30BaHUA MHPOPMALMOHHBIX TexHonormii (UT) B npenogasaHum
3KOHOMMYECKUX AUCLMNANH. IKOHOMMKA KaK 006/11acTb 3HAHWI OMMPAEeTCA Ha MEeTOoAbl aHaAM3a [AaHHbIX,
MOJENVNPOBAHUA W  MHTEPNpPeTaLMM CNOXHbIX B3aMMOCBA3EN, YTO JAenaeT nNpUMeHeHne UndpoBbIx
WHCTPYMEHTOB He MPOCTO KefaTesbHblM, HO METOAO0/IOrMYeckM 060CHOBaHHbIM. HayyHble uccnesoBaHMS
noATBEPXKAAOT, YTO MHTerpauma WUT cnocobceTByeT MoBbIWEHMIO KavecTBa 06pasoBaTesibHOro npoLiecca,
paclmpaeT BO3MOXKHOCTM BM3YaM3aLLMM TEOPETUYECKUX NONOXKEHNI N GOPMUPYET Y CTYAEHTOB KOMMNETEHL MM,
COOTBETCTBYIOLLME TpeboBaHUAM coBpemeHHoN npodeccnoHanbHon cpeabl [1, c. 3; 2, 21]. B cBA3K ¢ aTUM
nccnefoBaHWe MoTeHUMana WMHPOPMALMOHHBIX TEXHONMOTMIA B MNpouecce NpenogaBaHUM 3KOHOMMUYECKUX
OUCLMIMIVH ABNAETCA aKTya/ibHbIM Hanpas/ieHWeM Hay4yHOro aHaam3a.

OCHOBHaA YacTb.

O606weHne nybanMKauuin, nNOCBALWEHHbIX nNpobnematuke Bbiclwero o06pasoBaHMA W MNOATOTOBKE
SKOHOMWCTOB, MNO3BOJIAET BbIAEAUTb PALA MPUHUMNMANBHBIX MOJIOKEHUN, ONpefenAlWwmx COBpemeHHoe
NOHMMAHME KayecTBa SKOHOMMYECKOro 06pa3oBaHus.

Bo-nepBblx, aHa/AM3 HOPMATUBHbIX [OKYMEHTOB, BK/OYas obpasoBaTesibHble CTaHZAPTbl MO
CNeunanbHOCTAM 3KOHOMMYECKOTO NPodunasA, NOKasbiBaeT, YTO BAaAeHUEe UHPOPMALMOHHO-aHANUTUYECKMMMU
WHCTPYMEHTAMM 3aKpeniieHo KaK o6a3atenbHaa cocTasasowan npodeccMoHaNbHOM KOMMETEHTHOCTH
sKoHomucTa [3, 88]. Tem cambiM Ha ypoBHE PeErynatTuBHbIX TpeboBaHUI PopmupyeTca MeTom0/0rMYecKan
pamKa, B KOTOPON MHPOPMALMOHHbIE TEXHOIOMMU PAaCCMaTPUBAIOTCA HE KaK BCMOMOraTesibHbIA pecypc, a Kak
HeoTbeM/IEMbIN 3/1eMeHT obecrneyeHma KayecTBa NOATOTOBKM CMELMANNCTOB.

Bo-BTOpbIX, MCCNeaoBaHWA, MOCBAWEHHbIE GOPMUPOBaHUIO NPOPECCUOHANBbHO-KOMMYHUKATUBHOM
KOMMNETEHTHOCTU CTYAEeHTOB 3KOHOMUYECKMX CNEeLManbHOCTEN, AEMOHCTPUPYIOT, YTO KAYECTBO SKOHOMMYECKOTO
06pa3oBaHUA TPAKTYeTcA Kak MHOTOKOMMNOHEHTHas XapakTepucTuka [4, c. 9]. OHa BKAOYAET He TOJbKO
npegmeTHble 3HAaHWA, HO W KOMMYHUKATUBHbIE, KOTHUTUBHbIE U WHCTPYMEHTA/IbHble KOMMETEHLMH,
obecneunBatowme cnocobHOCTb HyAyLMX SIKOHOMUCTOB 3PDEKTUBHO PYHKLLMOHNPOBATL B NpodeccMoHanbHOoM
cpege [5, c. 25]. Takoh nogxon CO3LAET TEOPETUYECKYHD OCHOBY /18 PAacCMOTPEHUAs WHGOPMALMOHHbIX
TEXHONOMNIM Kak cpesbl POPMUPOBAHUA KAKOHEBBIX KOMMNETEHUWI, MOCKOBbKY MMEHHO UMPPOBbIE MHCTPYMEHTHI
obecneunBatoT pasBUTUE aHASIUTUYECKUX, KOMMYHMKATUBHbIX U UCCNEL0BATENbCKUX HAaBbIKOB.

B-TpeTbux, aHanu3 noTpebHOCTM B 3KOHOMUCTAx B Pecnybaunke benapycb, Nog4yEpPKUBAIOT YyCUNEHUE
TpeboBaHMI K BbINYCKHWUKAM BY30B, CBA3aHHbIX C HEOBXOAMMOCTbIO PaboThbl B YCN0BUAX LLUPPOBON SIKOHOMMUKMU
[6, c. 208; 7, c. 92]. ABTOpPbI OTMEYALOT, YTO COBPEMEHHbI SKOHOMUCT A0/KEH BNageTb MHPOPMaLMOHHLIMU
cuctemamu, undposbiMKM  NNATGOPMaMM, WMHCTPYMeHTamM 06paboTKM  AaHHBIX UM aHANUTUYECKUMMU
TexHonormsamu [2]. B pesynbTate MHPOPMALMOHHbIE TEXHOAOMMM B HAYYHOM W HOPMATMBHOM AMCKypce
pPaccMaTpUBAlOTCA KaK K/oYeBOe YC/10BMe NOBbILEHMA KayecTBa NOATOTOBKM CNEeUUasncToB SKOHOMUYECKOTO
npoouns [2, c. 23].

Pe3ynbTaTbl 3SMNMPUYECKOTO UCCNEA0BAHMA HAyYHbIX U HOPMATUBHbLIX MCTOYHWKOB CBUAETE/NbCTBYET O
bopMMPOBAHUM YCTONYMBOW KOHLENTYaNbHOM NO3MLLMM, COFIACHO KOTOPOW KaYecTBO NOArOTOBKM SKOHOMMUCTOB
HaMPAMYIO 3aBUCUT OT YPOBHA pPas3BUTMA WX WHPOPMALMOHHO-aHANTUHECKMX W KOMMYHUKATUBHbIX
KomneTeHumii [8, c. 58]. MHPOpMALMOHHbIE TEXHO/IOrMM B 3TOM KOHTEKCTE BbICTYNAIOT CTPATErMYECKUM
pecypcom MoAaepHM3aUMM SKOHOMMUYecKoro ob6pa3oBaHusa, obecneumBasa ero cooTBeTcTBME TpeboBaHUAM
LUMPpPOBOIA IKOHOMMKU U COBPEMEHHOTO PbiHKa Tpyaa [7, c. 92].

Pa3BuTue Bbiclwero obpasoBaHma Pecnybanku benapycb B 2015-2024 rr. xapaKTepuU3yeTcs KOMM/IEKCOM
KO/IMYECTBEHHOTO CXKaTMA W  KayecTBEHHbIX npeobpa3oBaHnit. Habniogaetca yCTOMYMBOE CHUMKEHME
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YMCNEHHOCTU CTYAEHTOB, BbIMNYCKHMKOB W MNOKasatena o6pa3oBaTeNibHOW NAOTHOCTM, OOycnoBAeHHOe
NPENMYLLECTBEHHO AeMOorpadUyeckMMmM U CoLMaNbHO-9KOHOMMYECKMMN daKTOpamMn. Bmecte ¢ Tem cuctema
OEMOHCTPUPYET 3aMeTHbIN nporpecc B 061acTn MHHOBaUMI, LMGPOBM3ALNN, B3aUMOAENCTBUA C pPeasbHOM
3KOHOMMKOM U YKpenaeHnn HaydHoin MHbpacTpyKTypsl [9, c. 112].

CoBpemeHHas cuctema Bbiclero o6pasoBaHuns benapycu 4eMOHCTPUPYET YCTOMYMBOCTb M CMOCOBHOCTDb K
afanTaumu B yCNOBUAX AUHAMUYHBIX U3MEHEHW, OPMUPYSA MHCTUTYLMOHAIbHbIE MEXaHM3MbI 41 MOBbILLIEHWSA
KOHKYPEHTOCNOCOBHOCTM B nepcnekTuse. Bmecte ¢ Tem ganbHellwee passutue TpebyeT nocnenoBaTesibHOro
NPoOBeAEHMA CTpaTErnMyeckmx npeobpasoBaHM, HaMpPaB/AEHHbIX Ha YAyYlWEeHME KayecTBa MOATOTOBKM
CNeLumaancToB, aKTUBU3ALMIO MEXKAYHAPOAHOTO NapTHEPCTBA M YrNybaeHWe MHTerpauumn o6pasoBaHuUs, HayKu 1
NPOWU3BOACTBEHHOM NPAKTUKM.

AHann3 GYHKUMOHUPOBAHMA HaLMOHaNbHOM cUCTeMbl Bbiclero obpasoBaHua Pecnybanku benapycb
NMOKa3blBaeT COKpalleHMe BOBJIEYEHHbIX PEecypcoB MNpu OAHOBPemeHHoM ee TpaHcpopmaumm. CornacHo
odnUManbHbIM AAaHHbIM, YNCO BbICLINX Y4eBHbIX 3aBeAeHMI coKpaTmunocb ¢ 52 8 2015 r. o 47 8 2024 r.; obuiee
KOJIMYECTBO CTYAEHTOB ynano ¢ 336,4 Tbic. A0 224,2 Tbic. yenoseK (—33%) [10]. MokasaTtenn obpasosBaTenbHOM
NJ0THOCTU MOKA3bIBAOT aHAJIOTMYHYIO HEraTUBHYHO ANMHAMMKY. Tak, ymcno ctyaeHToB Ha 10 TbicAY HaceneHma B
aHaNM3MpyeEMOM Nepuoae CHM3MAoCb ¢ 366 A0 258. 3To 06YCNOBAEHO /1aBHbIM 06Pa3OM CyLLECTBEHHbIM
yMeHbLlUeHnem Yyncaa obyyatowmxca Ha nporpammax 6akanaspumata — ¢ 78,0 Tbicay 40 46,4 TbICAYM YENOBEK.

HecMmoTps Ha KOAMYECTBEHHbIM cnaj, NPUem CTYAEHTOB B yUYpexaeHUa Bbiclero obpasosaHua benapycu
OCTaeTCs CPaBHUTEIbHO CTabUNbHbIM, BapbMpys B AnManasoHe oT 54 a0 63 TbiC. Ye/I0BEK EXKEroAH0, YTO KOCBEHHO
NOATBEPXKAAET COXPaHAKLWMIACA CNPOC Ha obpas3oBaTesibHble YCAYrM, HEeCMOTPs Ha Heb/aronpusaTHYIO
Aemorpaduryeckyro cuTyaumto.

CoBpemeHHOe pa3BuUTHE Bbicllero obpasoBaHuA benapycu xapakTepusyeTca MHTEHCUBHbBIM CTPYKTYPHbIM
CKaTuem, COMpAXKEHHbIM C BHeAPEHMEM MHHOBALMOHHbLIX METOLOB YMPaB/IEHMA KAyecTBOM, YKpenseHUeM
Hay4YHO-MUCCNEeA0BaATE/IbCKOTO MNOTEHLMANA M YCU/IEHMEM MPAKTUYECKOM HamnpaBAeHHOCTM 06pa3oBaTesibHbIX
npoLLeccos.

BHeapeHve MHPOPMALMOHHO-KOMMYHUKALMOHHbIX TexHonorui (MKT) cylwectBeHHO TpaHchopmupyet
noAroToBKY CMeuManmcToB 3KOHOMMYECKoro npoduns, obecrneunmBas AOCTYN K COBPEMEHHbIM UHCTPYMEHTaM
aHanM3a [AaHHbIX, MOAE/NIMPOBAHMA NPOLLECCOB M MNPOBEAEHUID NPUKAALHbIX pacyétoB. Mcnonb3oBaHue
cneumMann3npoBaHHbIX NporpamMmHbIX npoayktoB (Excel, SPSS, Stata u ap.) npubaukaeT y4ebHbIit npouecc K
ycnosuam npodeccroHanbHon cpeapl, Gopmupysa NpakTUYECKME KOMMETEHUUKN, BOCTPebOBaHHbIE Ha PbIHKe
Tpyaa [1, c. 5.

Umndposan obpasoBaTesibHaA cpesa YHUBEPCUTETOB B HACTOALLEE BPEMA CTasla HEOTbEMIEMOM YacTbto
noBceaHEBHOW y4yebHON AeATENbHOCTU CTYAEHTOB M CYLWECTBEHHO PacClIMpUAad rPaHuubl TPagMLMOHHOIO
noaxona Kk o6pasoBaHuio. MHTEPAKTUBHbIE 31EKTPOHHbIE Y4eOHUKMN, OHNANH-KYPCbl, My/IbTUMEANHbIE Pecypchbl
n obpasoBaTesibHble NAATPOPMbl YBEANYMBAIOT TMOKOCTb MNpeacTaBaeHna UHPopMaLMK, CTUMYAUPYIOT
aKTMBHOCTb 0OyyYatoLWmxca, cnocobCcTBys NydlleMy OCBOEHMIO TEOPETUYECKOro maTepuana. B aToi ceAsu, npu
NOAroTOBKE 3KOHOMWCTOB, cJjiedyeT YyAenATb BHELPEHUID COBPEMEHHbIX MPOrpaMMHbIX MPOAYKTOB,
NO3BOJIAIOLLMX CO34aBaTb MOAENAN PbIHOYHbBIX CUTYyaLM, aHaAU3NMpPOBaTb AMHAMUKY CNPOCa U NPeasiOXKeHUs,
M3yyaTb BO3AENCTBME PA3/IMYHLIX PAKTOPOB Ha BaXKHEWMLLIME MAaKPO3IKOHOMMYECKME MHAMKATOPDI, YTO B CBOKO
ouepeab obecneunt dopmmnposaHme 6asbl oA yraybaeHHOro NOHUMAHUA CNOXKHbBIX SKOHOMUYECKMX ABNEHUIA U
NPUHATMA 060CHOBAHHbIX peLleHuii B npodeccnoHanbHoi chepe.

ABTOMATM3aLMA  aAMMUHUCTPATUBHBLIX MPOLLECCOB  (OLEHKA y4yebHbIX [AOCTUXKEHWM, BeaeHue
AOKYMEHTO0b0pOTa, COCTaB/ieHME OTYETOB) MO3BOJIAET NEeAarorMyeckMm paboTHWKaM yaenatb 6bosble
BHMMAHMA Hay4YHO-METOAMYECKOM W uccnepoBaTenbCKon pabote [2, c. 23]. BHegpeHMe AMCTAHLMOHHOIO
dopmata obyyeHMA W INEKTPOHHbIX XPaHUAWLW, Yy4ebHbIX MATEPUANOB CYLWECTBEHHO YMEHbLUAeT
aAMUHUCTPATMBHbIE 3aTpaTbl BY30B Ha CoAepyKaHWe TPaAMLMOHHbIX BUHBANOTEK M peno3nTopueBs, pacumpan
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poctyn K obpasoBaTeslbHOMY npoueccy M obecneynBas paBHOMpPaBMe BCEX YYACTHUMKOB 0bpasoBaTesibHOro
npouecca [7, c. 92]. Ucnonb3oBaHWe BUPTYabHbIX abopaTopuii U cneumanmn3npoBaHHbIX LMPPOBbLIX CEPBUCOB
CO343€eT ycnoBuA, NPUBAUNKEHHbIE K pPeasbHON 3KOHOMMWKE, YCUAMBAA B3aMMOCBA3b TEOPUM U MPAKTUKK U
CNocobCcTBYA NOBbLIWEHMIO KOHKYPEHTOCNOCOOHOCTH BbIMYCKHUKOB.

CoBpeMeHHble  TEXHOMOMMW  MO3BOAAIOT  WHAMBMAYANM3MPOBATb 06pasoBaTesibHble  MAPLUPYTHI,
ONTUMMU3NPOBATL HArpysky W aganTMpPoBaTb KOHTEHT K MOTPebHOCTAM CTYAEHTOB, YTO MNOBbIWAET
NPOAYKTUBHOCTb OBYYEHMA U CHUMKAET cTpecc. ABTOMATU3MPOBaAHHbIE CUCTEMbI MOHUTOPUHIA YCNEBAEMOCTH
obecneunBaloT MNPO3PaAYHOCTb OLLEHMBAHWMA U NO3BOMAKOT OMEPATUBHO KOPPEKTUPOBATb  METOAMKY
npenogasaHus [11, c. 53].

Bmecte ¢ Tem wupokoe BHeapeHue MKT conpsaXKeHO C pUCKamMMU: OUCTAHUMOHHBIM dopmaT TpebyeT
BbICOKOM CaMOAMCLMNNHDI, @ 06uane nHPopmaLumm — pa3BUTbIX HABbIKOB KPUTMYECKOTO aHaansa. HepocTtaTok
METOA0/10rMYeCcKolM NPopaboTKM BM3YaNM3ALUMOHHBIX MPAKTUK MOMKET CHUXKaTb BHMMAHWE K TEOPETUYECKUM
acneKkTam 3KOHOMMYECKUX ANCUMMNANH, @ aBTOMATM3aLMA OLLEHWMBAHUA OrPaHNYMBaTb BO3MOMXKHOCTb IyOOKOM
[AMATrHOCTMKM 3HaHWIN. PelleHnem BbICTyNaeT co3gaHue rmbpuaHbix moaesieit obydeHus, codeTatowmx umdpposble
TEXHOJIOTUU C KNACCUYECKMMM GOPMAMM KOHTPONA (YCTHbIE 3K3aMeHbl, MMCbMEHHbIE 3a4aHuA).

OgHMM M3  cepbé3HeuWwnx MpenATcTBUM Ha NyTM UMPPOBMU3ALMM  OTEYECTBEHHOrO  BbICLIEro
3KOHOMMYecKoro obpa3oBaHMA OCTaeTCA HEOAHOPOAHOCTb TEXHUYECKOM 6a3bl BbICLIMX Y4eOHbIX 3aBeAEHNI U
AednunT KomneTeHUMI NenarorMyeckoro nepcoHana B obnactu uMdpoBbIX TeXHoAOrMIA. [laHHaa cuTyauma
TpebyeT peanusaumMm nporpamm nepenoaroToBKM KaZpoB W AajibHellero pasBuUTUA WHPOPMALUOHHOM
MHPPACTPYKTYPbI yUpeXaeHnl Bbiclero obpasoBaHmA.

3aKknoyeHue

MpoBeAEHHbIA aHanM3 MOKa3blBaeT, YTO UHGOPMAUMOHHbIE TEXHONOMMU CTAaHOBATCA CTPATErMYecKUMm
pecypcom MoLepHM3aLMM 3KOHOMUYECKOro obpasoBaHuA. Mx MHTerpaums obecneumsaetr GopmupoBaHue y
CTYLEHTOB K/IHOYEBbIX KOMMNETEHLUMA — aHANUTUYECKMX, KOMMYHUKATUBHbBIX W UCCNe[0BaTeNbCKUX, KOTOpble
COOTBETCTBYIOT TpeboBaHUAM UMGPOBON 3SKOHOMMKM U COBPEMEHHOrO pblHKA Tpyaa. HecmoTps Ha
KOJIMYECTBEHHOE CXKaTue cucTeMbl Bbicliero obpasoBaHua benapycu, HabntogaeTca KayecTtBeHHoe 06HOBAEHUE
€€ CTPYKTYpbl: YCUAMBAETCA MpPaKTUYeCcKaa HanpaBJeHHOCTb MOArOTOBKW, pPa3BMBAETCA MarucTpaTypa,
YKPEnAATCcA CBA3M C PeasibHOM SKOHOMMKOM M MeXKAYHAPOAHbIM Hay4yHbIM COOBLLECTBOM.

BHeapeHne WKT npu NOArOoTOBKE 3SKOHOMMYECKUX KaApoB MNO3BOJAET CYLWEeCTBEHHO MNOBbICUTb
3¢deKTMBHOCTL 006pPa3oBaTENbHOrO  NPOLECCA, PACWMPUTb  BO3MOXHOCTM  BM3Ya/M3aUMKM  CNOMKHBIX
3KOHOMMWYECKMX ABNEHWUIN, NHANBUAYANN3UPOBATL Y4ebHbIe MapLIpPyTbl U YKPENUTb CBA3b TEOPUM C NPAKTUKOMN.
BmecTe c Tem BblIsiB/IeHbl PUCKU U OrFPaHUYEHUS, CBSI3AHHbIE C HEOAHOPOLHOCTbIO TEXHMYECKOM 6asbl BY30B,
HeAOoCTaTOYHON UMPPOBOM KOMMETEHTHOCTbIO Npenogasatesnen M HeobXoaMMOCTbIO METOL0/I0rMYeCcKom
npopaboTKn HOBbIX Gopm 0byUyeHus.
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2. Karpovich, V. The role of artificial intelligence in developing competitive human resources for Belarus' future
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YAK 373.24
Kykca O.A.
yuntenb — noroneg MAZOY Ne 1
KpacHoaapckuii Kpai, cT. JleHUHrpaackas, PO

CEHCOPHO - UHTEFPATUBHbIX NOAXOA B NOrONEAUYECKON PABOTE C IETbMMW C OB3

AHHOTauuA

AKTYanbHOCTb CEHCOPHO — WHTErpaTMBHOrO noaxoAda B Jsoroneguyeckon pabote ¢ aetbmn ¢ OB3
obycnoBneHa yBe/siMYEHUEM YNCa AeTeN C KOMMIEKCHbIMU HapPYLLUEHUAMU Pa3BUTUA, COYETAIOLLMMMU PEeYEBbIE,
MOTOpPHbIE, CEHCOPHbIe M MOoBeAeHYecKMe TPYAHOCTWU. Y OaHHOM KaTeropum geteit HapyleHWAa peyn 4acTto
ConpoBOXaarTca HecGOPMUPOBAHHOCTLIO CEHCOPHOM MHTErpaLyMm, YTo NPOABAAETCA B TPYAHOCTAX BOCMPUATUA,
nepepaboTKM W OpraHU3aUMM CEHCOPHON WHbOPMAUUM U, KaK cneacteue, CHuKaeT 3OPEKTUBHOCTb
TPAAMLMOHHbIX NoroneguMyecknx mMetTodoB. B ctaTtbe paccmaTpuBaeTcs MCNOAb30BaHME METOL0B CEHCOPHOM
MHTerpauum B noronegmyeckoi pabote ¢ getbmm ¢ OB3. PackpbiBaeTca 3HaY€HME CEHCOPHOro Pa3BUTUS AN
dopMUpPOBAHUA pPeYEBbIX HABbIKOB, BHMMaHWA, MOTOPUKU WM MO3HABaTE/NbHOM aKTMBHOCTM. OnucbIBatoTCA
OCHOBHbIE HaNpPaBNEeHMA NPUMEHEHMA CEHCOPHO — MHTEMPATMBHbIX METOZLOB HA 3aHATUAX YUMUTENA — Noroneaa, a
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TaK¥XKe UX BAUAHUA Ha NoBblleHne 3dpdeKTUBHOCTN KOPPEKLMOHHO — pa3BMBatoLLel paboTbl. MaTepran moxKet
ObITb NONE3eH yunTenam — foronegam, gedbekronoram n cneunannctam, pabortamowmm c getemu ¢ OB3.
Kntouesble cnosa:
CEHCOpHaA MHTerpaums, oroneandyeckasn paboTa, yumTenb — 1orones, pe4yeBoe pa3BUTME, CEHCOPHOE
pa3BUTME, KOPPEKLMA peyeBbIX HapYLLIEHUN, MHK/O3MBHOE 0bpasoBaHMe.

ObyyeHue ocyuiecTBseTcA Yyepes nepepaboTky MHGOpMaLMK, NOyYaeMoln OT OPraHoOB YyBCTB, KOTOPbIE
BOCNPUHUMAKOT pa3/indyHble olylweHnA: BU3yasibHble, 3BYKOBbIE, O6OHHT€I‘IbeIe, BKyCOBble, TaKTWUJ/IbHble,
BECTUOYNSAPHbIE U CBA3AHHbIE C 3eMHbIM MPUTAXKEHUEM. MPOLLECC CEHCOPHOM MHTErpaLMM HauMHAETCA YKe B
nepsble HeAeNu BHYTPUYTPOOHOro pasBUTUS M AOCTUraeT CBoei Hanmbosblueh MHTEHCUBHOCTM A0 OKOHYaHMUA
OOLWKONbHOIO Nepnoga. PassuTne ceHCOPHOM MHTErpaLmMm TECHO CBA3AHO C 06LLel AeATeNIbHOCTbIO Ye/I0BEKa.

Y feTeit ¢ HapyweHUAMW CEHCOPHOW WMHTEerpauMu 3adacTylo Habalogaetcs HeAoCTaTOYHOE pasBuTUe
OAHOMO WMAN HECKOJIbKUX YyBCTB (rMMNOCEH3UTUBHOCTb) MAKM, HAOBOPOT, MX YpesMepHas YyBCTBUTENbHOCTb
(rMnepcmMH3MTUBHOCTL). B AanbHenem s xoTena bbl 6os1ee NoAPOH6HO OCBETUTL BUAbI HapYLLIEHWUIA CEHCOPHOW
WHTErpaumm y aetei u meToabl UX KOPPEKLUN.

1.TakmunbHaa OucyHKkyuA. OHa BblpaKaeTcd B HECNOCOBHOCTM aAEeKBAaTHO OLLWATb M Pas/iMuyaTh
NPUKOCHOBEHMA. [leTn MOryT AeMOHCTPUPOBATb SMOLMOHA/NBHYIO PeaKLMIO UM HEFraTUBHOE BOCNIPUATME Aaxe
Ha /lerkne NPUKOCHOBEHMA, YTO NPUBOANT K yXoay B cebs.

Mpumepom UrpoBbIX YNpaXKHEeHWW, KoTopble MOryT ObiTb MCNO/Mb30BaHbl Cneunaanuctamu  ans
CTUMYNIMPOBAHUA MHTErPaLMM TaKTU/bHbIX OLLYLLEHWUN, ABNAIOTCA, K NPUMEpPY, NMOUCK NpeaMeToB B KOPObKe ¢
NEeCKOM WU Pa3INYHBIMM Kpynamu, pasBopaunmBaHme MesKnx 06bekToB M3 GObrK, a TaKKe Urpbl C BOOOW, B
KOTOpbIX pebeHKy npegnaraeTcs, HanpuMmep, BbIJIOBUTb Pbliby CauKOM MM MOUTPaTb C OKPaALLUEHHOM BOAON U
BOZOW pas/iMyHbIX TemnepaTyp. Kpome TOro, nosnesHoi ABAAETCA KpuoTepanus, KoTopasa BK/OYaeT
KpPaTKOBPEMEHHbIE UrPbl CO bAOM.

2.BecmubynsapHasa OucgyHKyuUA y AeTel NpoaBAAeTCA B MeAJ/IeHHbIX U OCTOPOKHbIX ABUMKEHUAX, YaCTOM
CnaoeHunn Ha MmecTe, a TaKXXe B I'IOTpE6HOCTM ObITb B MOCTOAHHOWM dKTUBHOCTU, BK/1HOYaA paCKavynBaHUe, Ka4aHue
W BpalyeHue.

3.MponpuoyenmusHas ducyHKYyuA. YpeamepHas 61130CcTb — pebeHOoK pacnonaraeTca CANWKOM 6M3Ko
K OKPY*KaloLWMM, HEe OCO3HAET KOHLENLMIO IMYHOTO NPOCTPAHCTBA, UCMbITbIBAET TPYAHOCTU C OPUEHTUPOBAHNEM
B MOMeELLEHNAX U n3beraHnem NpenATcTBMiA. Takne AeTu YacTo CTaNIKMBatOTCA ¢ Mebenbio U APYrMMU N0AbMMU.

YnpaxHeHus Ha Kadensax, 6aTyTe, ’MMHACTUYECKOM MsAYe M 6aNaHCUPOBOYHbBIX YCTPOMCTBAX CNOCOOCTBYHOT
pa3BUTUIO BECTUOYNAPHOro annapara.

4.060HAMenvHAA OucyHKuus. Y peteit MoxeT HabnogaTbcA OTCYTCTBME CMOCOBHOCTM BOCMPUMHUMATL
3amnaxu, BK/IOYan gaxke pesKue U HenpusaTHble apoMaThbl, UK e, HA0HOPOT, NOBbILEHHAA YYBCTBUTE/IbHOCTb C
BbIPa*KEHHbIMM PEAKLMAMM HA 3anaxu. B 3aHATUA MOXKHO BK/IOYUTb 3/1EMEHTbI apoOMaTePanuu B Ciyyae, eciv y
pebeHKa HWM3Kaa CEHCOpHas YyBCTBUTE/NbHOCTb, YTO MOAPa3yMeEBaET WCMNONb30BaHME BELLECTB C APKO
BbIPa*KEHHbIMM 3aMaXamu B KAYeCTBe MOOLLPEeHNUA, HanpUmep, NO3BOIUTb pebeHKy NMOHIOXaTb NaN0YKN KOPULLbI.
B cny4ae BbICOKOW CEHCOPHOM YyBCTBUTEIbHOCTM LLe1IecO06pa3HO NPUMEHATL YMCTALLME CPEACTBa U WaMNyHW,
He MmeloLMe 3anaxa, a TakKe nsberatb apomMaTM3MPOBAHHbIX NPOAYKTOB.

5. 3pumenecHas Ouc@yHKYUA MOXKET NPOSABAATLCA B HEMEPEHOCMMOCTU SAPKOTO CBETa WM TEMHOTSI,
nsberaHnMM 3pMTENbHOrO KOHTaKTa, TPYAHOCTAX C OTCAEXMBAHMEM ABUKYLLMXCA OOBEKTOB, NyTaHULE MeXay
CXOXKMMM ByKBaMmu, POKYCUMPOBKE Ha OTAEe/bHbIX AeTanax 3o6paxKkeHWs Npu UrHOPUPOBaHMK ero obuero Bnaa,
a TaKXKe B HecrnocobHOCTU CleauTb 3a CTPOKOW BO BPEMA YTEHWA WM CMUCbIBAHMSA C AOCKW. [eTn moryT
MCMbITbIBaTb C/AIOXHOCTU C BOCMPUATMEM FAYOWMHbI, YTO MPUBOAUT K TpyaHOCTAM npu 6pocaHumM M nosne
npegmetoB. [puM HM3KON CEHCOPHOM YYBCTBMTE/NBHOCTM pPEKOMeHAyeTCcA YBenMuMBaTb WCNO/b30BaHUe
BM3Yas/IbHOW CTUMYNALMUK, NPUMEHATb APKME U MUralowme UrpywKn, a TaKxKe COMPOBOXKAATb BCE AENCTBUSA
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BM3Yya/IbHbIMM MOACKa3KaMW, TaKMMMU KaK NpeameTbl, KapTOYKM U UIPYyLKKU. B c/lydyae BbICOKON CEHCOPHOW
YYBCTBUTE/IbHOCTU criegyeT n3beratb G1yopecLLeHTHbIX 1aMI, 3aMeHAA UX OKPALIEHHbIMM 1aMNaMn U UCNOJb3ys
COJIHLE3ALLNTHbIE OYKM. TaKKe BaXKHO CO34aTb OropoXKeHHoe paboyee NPOCTPAHCTBO B KabuHeTe.

6. Cnyxosas ducgyHKyuUsA. PeB6EHOK NI0X0 pearnpyeT Ha peyb, NPEANOYMTAET C/IMLLKOM MPOMKYIO MYy3bIKY
WKW CaM CO343eT LYM, He MOMKEeT OnpefesinTb MUCTOYHWMK 3BYKAa, 4acTo nepecnpalmsaeTt, BOCNPUHUMAET
FPOMKOCTb 3BYKOB KaK Ype3aMepHYIo, OKpy:KatoLme 3BYKN KaXKyTCA eMy UCKAXKEHHbIMU U CMEeLIaHHbIMW, OH He
pacrnosHaeT onpejefieHHble 3ByKWU. MpW HU3KOW CEHCOPHOWN YyBCTBUTENIbLHOCTU B 3aHATMSA MOXKHO BKAHOYATb
3N1eMeHTbl My3blKanbHOM Tepanuu. Mpu BbICOKOW CEHCOPHOM YyBCTBUTE/IbHOCTU CeAyeT 3aKPbITh ABEPU U OKHA,
YTO6bI CHM3UTL YPOBEHb BHELLHErO LWYMa, a TaKXkKe 3apaHee NoAroToBUTb PEOEHKA K MNOCELLEHMIO WYMHbIX UK
MHOTOOAHbIX MECT.

7. HapyweHue socripusmus exkyca. HekoTopble BKYCbl M MPOAYKTbl MOTYT BOCTPUHUMATLCA KaK C/INLLKOM
peskue 1 HenpuAaTHble. MNpeanoyTeHe OTAAETCA NULLE C APKO BbIPaXKEHHbIM BKYCOM, a onpegeneHHble TeKCTYpbI
efbl MOTYT BbI3blBaTb ANCKOMOPT.

B 3aHATMA cnepyeT BKAOYATb YNParKHEHUSs, KOTOpble 3a4eMCTBYIOT POT, Hanpumep, CBUCTKKU, Mbl/ibHble
ny3blpy¥ WU PUCOBAHME C MOMOLLBIO CONIOMMUHKK. YacTo AeTM MOTyT »KeBaTb BCe NoApA4, BKAOYAA O4eKAY U
pas/iMyHble NpeameTbl, BO3MOXHO, Haxo4a B 3TOM pacciabneHve M ygoBO/IbCTBME OT TaKMX OLLYLLEHWUM.
PekomeHayeTcs npegsiaratb pebeHKY COIOMUHKM, KeBaTe/ibHble KOJbLLa 6€3 IaTeKca U TBEPZbIE KeBaTeslbHble
PE3NHKM, OXNaXKAEHHbIE B XON0ANbHUKE.

Ha npoTsKeHUM HecKosIbKMX fieT A paboTato B rpynne KpaTKOBpeMeHHOro npebbiBaHua «Kapycenb
pafocTM» U 3aHMMAKOCb  KOMMJIEKCHbIM  MCUXOJIOrO-NegarorMyeckMm  COMPOBOMKAEHMEM  AeTel ¢
OrPaHNYEHHbIMW BO3MOXKHOCTAMM 340p0BbA. B 3TOM rpynne 60/1bWMHCTBO COCTABAAOT 4ETU C PacCTPONCTBaMM
ayTUCTMYECKOTO CNEKTPa U 3a4EPXKKOM NCUXMUYECKOTO Pa3BUTHUA.

OcobeHHOCTH A3bIKOBOIO Y PEYEBOrO Pa3BUTUA AETel C ayTU3MOM OTPaXKatoT HapyLIEHUS B KOTHUTUBHOM,
couManbHOW U KOMMYHMKATMBHOW  cdepax. Kaxpgaa M3  COCTaBAAOWMX  PEYEBOro  pasBUTUA
(3ByKONpOM3HOLIEHUE, NIEKCUKO-TPAMMATUYECKME KAaTeropmu, CBA3HOCTb BbICKA3blBaHW) OCHOBbLIBAETCA Ha
CEHCOPHbIX CBA3AX U 3aBUCUT OT HUX. CEHCOPHbIE CTUMYJIbl UTPAIOT 3HAYUTEJIbHYIO PO/b B MOTUBALMM /060N
OEeATENbHOCTH, BKAKOYAA peyb.

B cBA3M C 3TMM OAHOM M3 KAKOYEBLIX 33434 Jioroneguyeckolr paboTbl B rpynne KpaTKOBPeMEeHHOro
npebbiBaHWA CTasio PasBUTME MOTUBALMM K PEYM C MUCNOJIb30BAHMEM APT-TEPaneBTUYECKUX TeXHOsorui. B
OOMOJIHEHME K ApYyrMM MeTodam A Bblbpana NpPUMEHEHMEe MeToAa CEHCOPHOM WHTerpauuu. 3aHAaTUA
Hanpas/JieHbl HA aKTMBM3ALMIO BCEX aCMEKTOB PeYM Yepes CEHCOPMKY, YTO OCHOBLIBAETCA Ha PasBUTUM
nepuenTUBHOM AeATeIbHOCTU. ITOT MEeTOA, NPeSOCTaBsAET HE TOJIbKO BO3MOXKHOCTb MOMOYb AETAM B Pa3BUTUU
NCUXUYECKMX U PeYEBbIX GYHKLMIA, HO U cNocobCTBYET MHAMBUAYANAN3ALLMM U B3aMMOAENCTBMIO C OKPYKAIOLLMM
MWPOM.

HeKkoTopbiM AeTAM A0BO/IBHO CKYYHO M 04HO06PA3HO BbIBAET YCUAETH 33 CTOJ/IOM M BbINOJHATL 334aHUA
noronega. MoaToMy 4acTo A MCNO/b3YID Ha CBOMX 3aHATUAX Apyryto ¢opmy. MHo paspabaTtbiBatoTca Tak
Ha3blBaeMble KOMIM/IEKCHbIE TPEHMHIUN «Peub B ABMMEHUNY, B KOTOPbIE BXOAAT:

- APTUKYNALMOHHAA TMMHACTUKa

- pa3BUTME BHUMAHUA K NaMATU

- AbIXaTeNbHbI KOMNJIEKC

- 0TpaboTKa 3HaHWA LBETOB

- pa3BUTME MOTOPHOrO NIaHMPOBAHMA

- paboTa c MesIKo MOTOPUKOM

- BbI3blBaHME aKTMBHOW NoAparkaTe/IbHOW peyeBoi aKTUBHOCTH.

3TOT TPEHWHr npeacTaBaseT coboill HeKyo nonocy 3adaHuit. CoaepaHMe TPEHUHIOB ecTeCcTBEHHO
3aBMCUT OT Tex Npobsiem, KOTOpble MMEKTCA Y KaXKAO0ro KOHKpeTHoro pebeHka. Tak ke B ¢pUHaNe KarKaoro
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3aHATMA Mbl C AETbMW XOAMM MO CEHCOPHbIM [AOPOXKaM. HanonHeHwe ApoOXeK MOXKeT ObiTb CambIm
06bIKHOBEHHbIM, MCMO/Ib3YA BCE, YTO ECTb NOA, PYKOW.

Llenb: CHATME MbILEYHOrO HaMNpPAXKEHWA, Pa3BUTUE TAKTUIbHOTO BOCMPUATUA, KOOPAUHALMMN OBUMKEHWUN.
PebeHKy npeanaraeTca NPoMUTU NO CEHCOPHOM AOPOXKKeE, CNean CHavyana 3atem, YTobbl Kaxkaas pyka nobbisana
Ha Ka*kAoM YacTu TPOMbl, 3aTEM 3a KaKA0M HOron, 1 3a pyKamu u Horamm smecte. *enatesibHo, YTObObl pebeHokK
CMOT MPOMNTU TPOMMHKY, HACTYNMUB HA KaXKAylo YacTb AOPOXKKM Pa3/IMYHbIX NOBEPXHOCTEN, OT/IMYAIOLLMXCA MO
TEKCType U maTepuany. XoanUTb HYKHO YMCTbIMU BOCbIMM HOFaMW. B xo4e BbINOSHEHMA OAHHOMO YNPaXKHEHMWSA
pa3BMBAETCA NPONPEOLENTUBHAA YYyBCTBUTENbHOCTb, MPOW3BOJIbHOE BHUMAHUE, KOOPAMHALMA OBUKEHUW,
MbICINTENbHAA AEATENIbHOCTb, PeYb, AKTUBMU3UPYIOTCA peLenTopbl CTOMbI.

B 3aKNOYEHUM CTOUT OTMETUTD, YTO CEHCOPHbIA NOAXOA K MHTErpaLmMn pasinyHbIX BUA0B AEATENbHOCTU
CNOCOBCTBYET NONOXKUTENBHBIM M3MEHEHMAM, TaK KaK KaXAbl 3N1eMEHT pPa3BUTUA MCUXMYECKUX MPOLECCOB
(TakMX Kak MblWAeHMe, NamATb U BHUMaHME) BAMAET Ha (GOPMUPOBAHME pPeYU, KOMMYHWMKALMU, WTPbl,
OBVXKEHUIN, MOTMBAUMKM, B3aMMOLEMNCTBUA C OKPY)KAOLWMM MUPOM, BOAM W BOODLparkeHWs, co3paBas
B3aMMOLONONHAOWMA 3DPEKT. ITO KOMMIEKCHbIN MeToA, KOTOpbI NoaAepKMBaeT pa3Butue u obyyeHue
pebeHKa. MpUMeHeHMEe CEHCOPHOW WHTErpauuu B IOroneamyYeckor MPakTUKe C AeTbMU C OFPaHMYEHHbIMM
BO3MOHOCTAMM 340pOBbA TpebyeT OT nefarora KpeaTMBHOMO NoaxoAa K oby4yeHWto M OTKPbIBAET LUMPOKME
NepcrnekTUBbI 418 UCNONb30BaHMA Ha 3aHATMAX U B APpYrnX GOpMax AeTCKOM aKTUBHOCTM.

CnMCOK UCNONb30BAHHOM IUTepaTypbl:

1. AxytnHa T.B., Mbinaesa H. M. MpeogoneHune TpyaHocTen obyyeHna: Heiponcuxonorndeckuin noaxog,/ —Cneé.:
Mutep, 2023.
2. Avipec 3. [IxK.. PebeHOK 1 ceHCopHaa MHTerpaumsa: NOHMMaHWe CKpbITbIX Npobaem passutusa / — M.: Cdepa,
2022.
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Macnein O. A,
negaror-ncuxosor
MOY "HauyanbHas wkona n. Jyb6osoe"
Benropogackoro palioHa benropoackoi obnactm
Fanywak T.B.,
yuutenb-gedexkronor
MOY "HauyanbHas wkona n. lybosoe"
Benropoackoro palioHa benropoackoli obnactu

YCTAHOBJIEHUE PYKOBOJALLErO KOHTPO/1A C OBY4AIOLLIMMUCA
CPAC U METOAbI EFO YCTAHOBJIEHUA

Pobept LUpamm (Robert Schramm, MA, BCBA), oaMH 13 Beaylmnx CNeuuasmnctoB B NoBeaeHYEeCKOM
aHanuMse, npegnaraeT nowaroBblit meTon npuvobpeteHns "PyKoBogslLero KoHTposa", KOTOpbIA MoryT
MCNONb30BaTb KaK poauTenn, TaK W HauyuHaloWMe TepanucTbl M CNeuuanuctbl, AAA YCTaHOBAEHUA
B3aMMOLENCTBUA C AyTUYHbIMU AeTbMU. [TpMMEHeHWe BCeX 3TAaMNOB 3TOFO MeToAa NPMBOAMT K TOMY, YTO B
hanoHenwem yxe He byaeT Heob6X0AMMOCTU NOCTOAHHO KOHTPOIMPOBATL NoBeaeHne pebeHKa. PebeHok byaeT
CaMOCTOATENIbHO BbIOMPATb COTPYAHMYECTBO, B3aMMOLEMNCTBME U COLMA/IbHYIO WHTepaKumto - 6e3 ocobbix
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YCUANI C BalLelt CTOPOHbI.

MeTog «PykoBOZAWMIA KOHTPONbY — 3TO Mpouecc o0byyYeHuUs, Tpya, KOTOpbI TpebyeT KOHUEHTpauuu,
YCUNUIA U NPUMEHEHUSA BCEX BE3 UCKNIOYEHMA MHCTPYMEHTOB W 3Tanos.

MNepsblii War ana goctuxkeHuns "PyKoBoasallero KoHTpona" coctont B cnegytowem - MNokaxknte pebeHky,
4YTO TO/IbKO Bbl KOHTPO/IMPYETE TE€ NPEAMETbI, KOTOPblE OH XOYEeT AeprKaTb UAN C HUMM UFPaTb, U TONIbKO Bbl
pelaeTe, Korga pebeHoK MOXKET NOAYYUTb K HUM A0CTYN.

Bce, uTo pebeHOK NpeanoyvMTaeT AenaTb WUAW UrpaTb, KOTAA OH HAXOAMTCA B OAWMHOYECTBE, ABAAETCA
NOTEHLMANbHbBIM YCUIUTENEM - MOOLLPEHUEM €0 NO3UTUBHOTO NoBeAeHMA. KOHTPOIMPOBaHMeE 3TUX NPesMEeTOB
ABNAETCA HEOOXOAMMOWM YACTbIO ANA JOCTUXEHUA "PyKoBoaALwEro KOHTPoAA". ITO HE FOBOPUT O TOM, YTO HY}KHO
MWwnTb pebeHKa Bcex padocTel KU3HM U BCex NobMMbIX 3aHATUI. CKopee, 3TO FOBOPUT O TOM, YTO pebeHOoK
HAY4YMTCA PACCUNTbIBATb MOJYYUTb AOCTYN K 3TUM NpegMeTam, ec/iM OH XOpowo cebsa BeaeT M BbIMOAHAET
npocTble TpeboBaHMA.

[na Hayana, HEOBXOAMMO PEeLLUTb KaKkue npegMeTbl pebeHOK MOXKET UMETb B CBOBOAHOM AOCTYNE, U YTO
OH J0J/13KeH caenaTb AN1A TOro, YTo6bl Bbl peLnMan NpeaocTaBuUTb emy 3TOT ZOCTYN.

HauaTb HeobxogMMO € TOro, YTO NPOMAACL MO Kaaccy uam aomy, cobepute Bce NtobMMble NPeaMeTbl
pebeHKa 1M NONOXKMUTE B TAKOE MECTO, B KOTOPOM OH CMOXKET UX BUAETb, HO HE CMOXKET UX J0CTaTb. Mpo3payHble
KOHTEMHEPbLI MOTYT NOAOWTM ANA MaNeHbKMX AeTeld. 3anepTaa Ha KAoY KOMHATa UM WKad MOryT NoAONUTH Ans
CTapLlmx aeten.

OrpaHunyeHne ycunutenem sensetca Hambonee BaXKHbIM KOMMNOHEHTOM 06yyeHusas. Ho He cTout
NPUMEHSATb CUAY U CUAIOM OTAMPATL pebeHKa OT OUMOIN MaLLMHKKU. KaK ToNbKo pebeHOoK Haurpaaca UrpyLwKom
N OT/IOXWUA €€ B CTOPOHY, CPasy e NogHUMUTE ee U cnpaubTe. Ecam pebeHOoK 3aHANCA KaKUM-TO NPeaMETOM,
LEPKUT ero, CMOTPUT HA HEro, BEPTUT B PyKax - 3aNOMHUTE €ro, M KOraa OH 3aKOHYUT MM 3aHMMATbCA - TOXKe
cnpaYbTe. ITOT NpegMeT B AasibHeNLeM MOXKeT NOCAYKUTb Kak noouwpeHue. Ecam pebeHoOK nobut Kakue-
HWOYAb NOCTOSHHblE AEMCTBMA - KauyaTbCA Ha Kauyensax, CMOTPETb B OKHO, NpbiraTb Ha 6aTyTe - TO HayHUTe
KOHTPO/IMPOBATb U UX - MPUKPOIATE OKHO LUTOPAMM, NepeBepHUTe 6aTyT UKW NPUCIOHUTE K CTEHE U 3aBEPHUTE
Kayenn HaBepx TaK, YTo6bl pebeHOK He MOr CaMOCTOATENIbHO UX Pa3BEPHYTD.

BHMMaTeNbHOE OTCNEXKMBAHME TEX MOTUBALMOHHBIX GaKTOPOB, KOTOPbIE ABUNKYT PEOEHKOM — 3TO OYEHb
nosnesHoe ynpa)KHeHWe AnNA nejaroros M poguteneil. Takum ob6pasom, Mbl MOXKEM YBUAETb MHOXECTBO
BO3MOHOCTEN He TO/IbKO NpMBECTU pebeHKa K COTPYyAHUYECTBY, HO WU MUCMO/b30BaTb AaHHble CUTyauuu Ans
NPOABNEHNA UHULMATUBDI, YCUNEHUS COLMANBHON MHTEPAKLMM U MNOOLLLPEHMA XOPOLLErO NOBEAEHMWA.

HaunHaa c orpaHuyeHMa JocCTyna K MOTMBALMOHHLIM CTUMY/AM, U B AajibHelLem, UCNOoAb3ys 3TU
CTUMYJIbl B HY*KHOE BPEMSA U HYXKHbIM COCOHOM, MOYKHO Pa3BUTb XKefaHue pebeHKa K COTPYAHUYECTBY, M TaKUM
obpasom, obyyaTb ero 6onee apbeKTUBHO.

Bropoi war. Mokaxute pebEHKy, 4To ¢ Bamu Beceno. Caenaite Kaxkablii 3NM304 B3aMMOAENCTBUA C BAMU
NPUATHBIM OMbITOM, YTOObI OH XOTEN CNefoBaTb BAUMM MHCTPYKLMAM M NOAYYUTb BO3MOMKHOCTb NPOBOAMUTL C
Bamu 60/blLE BPEMEHM.

Meparor AoneH NPUOBPECTM TaKyl e MOTUBALMOHHYIO LLeHHOCTb, KaK W Nob6UMble 3aHATUA W
npeameTbl pebeHka (Pairing).

Bonee 75% oby4yeHMA NOCTPOEHO HA COLUMANBLHOM WHTEPaAKLMKU, B KOTOPbIX YYMTE/b acCOLMUPYETCs C
nosly4eHMeM NOOLLPEHNIN U NOXBaNbI.

Kaknm 06pasom aToro MmoxKHo gobutbcsa? MNpexkae Bcero, 6biTb NPeAeNbHO BHUMATEIbHBIMM K MHTEPEcam
pebeHKa.

CoBMmecTHOe BpeMANPOBOXKAEHME U 0OyYeHUe BOCNPUATUA yunTena Kak "ycunutena" ocHoBbIBaeTCA Ha
MOTMBaUMK pebeHKa M BK/OYaeT, B OCHOBHOM, HeBepbasibHyt0 KOMMyHMKaumto. Cnegylite 3a pebeHKom, U
KOorga OH NpoABAaeT UHTepec K Yyemy-nmbo - nourpante smecte ¢ HUM. Caenaiite Tak, YTobbl ero Urpbl 61K ewe
601ee NHTEPECHBIMW TOIbKO NOTOMY, YTO Bbl - UX HEOTbEMIEMAA YaCTb.
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Ecnun pebeHOoK ntobUT My3bIKY - Bbl TOT Y€/I0BEK, KOTOPbIN AaeT emy Noc/ywaTb My3biKy (cm. LLar nepsbii).
Ho, Kpome TOro, yto Bbl BK/lOYaeTe pebeHKy My3blKy, Bbl TAKMKe TaHLUyeTe C HUM, bepeTe Ha pyKw,
noabpacbiBaeTe UK LLLEKOYUTE.

3T0 BNOJ/IHE HOPMAJIbHO BbIK/IIOUYNUTL MY3bIKY, eCN pebeHOK BblbMpPaeT OTCTPAHATLCA OT BaC UM HAYMHAET
urpaTb B APYryto Urpy, uam Bectu cebs Henogobatowmm obpasom. Ho, Kak To/IbKo pebeHOK ycrnoKkansaeTcs, uam
BO3BPALLAETCA K BAM - HY)KHO CPasy e BKOUYUTb My3blKy 06paTHO. [laHHOe geicteme 0co60 BaXKHO Ha NePBbIX
3Tanax yctaHoBaeHua "PyKoBoasLLero KoHTpons".

TpeTtnii war.MNoKaxunte pebeHKy, YTO BamM MOKHO AoBepATb. HayuuTech "He 6pocaTtb cioBa Ha BeTep”, a
roOBOPWUTb TO, YTO Bbl KOHKPETHO MMeeTe B BUAY. Ecam Bbl cKazanu pebeHKy BbINOAHUTL YTO-1Mb0, He N03BOAsNTE
€My MOIYYNTb TO, YTO OH XOYET, NOKA OH He BbINOJIHUT Bawe TpeboBaHue. EcM 3TO HEOBXOAMMO - MOMOrUTe
pebeHKy BbINONHMTL Balle TpeboBaHWE M UCMONb3YITE NOACKA3KMU.

Meparoram u poauTeNnsim cnefyeT NOMHUTb, YTO CNOBA — 3TO HE NOCAeACTBUA, U YK A1A AeTel C ayTUSMOM
OHM He MMEIOT AOCTAaTOYHOrO Beca (PaccTPOMCTBO peun Npu ayTuame ABASETCA O4HOM U3 NpuUMH 3Toro). Crosa
— 3T0O NpeA3HaMeHOBaHWE NOCAEeACTBUM, 3TO CUMBO/IbI, KOTOPbIE 3HAMEHYIOT, YTO AENCTBUTENBHO NPON3OMNAET.
N ecnu Bbl He cnepyeTe cOBCTBEHHbIM C/I0BaM - Y Ballero pebeHKa HeT HU Masielillero NoHATUA, Ha OCHOBE
KOTOPOro OH CMOXKET CAeNaTb NPaBUJIbHbIE peLleHus.

Kaxpoe cnoBo, ¢ KoTopbiM Bbl obpaliaeTecb K pebeHKy B npouecce YCTAaHOBAEHMA U AOCTUNKEHMA
"PykoBOogALLErO KOHTPOAA" AOMKHO ObITb TWATENbHO B3BELWEHHbIM. Ecnun Bbl npocuTe pebeHKa BbINOAHUTL, TO
WU MHOoe TpeboBaHMe - Bbl HE MOKETe NO3BOJIUTb EMY, HE BbINOJIHUB TPeboBaHMA, MONTU Aanblue U NOAYYUTb
TO, YTO OH XOYeT.

Korga Bbl BbicTaBaseTe TpebOBaHWE WUAM MHCTPYKUMIO (onpeaeneHHbl ctumyn SD) Bbl oxKuaaete oOT
pebeHKa yn0BNeTBOpUTL AaHHOe TpeboBaHWe - TO ecTb BblbpaTb COTPYAHMYECTBO C Bamu. U Bbl He moKeTe
nooLpATb Bbibop "HecoTpyaHuyecTBa". TonbKo Takum obpasom BbIOOP COTPYAHUYECTBA CTaHeT AnA pebeHkKa
BbIFOAHbLIM W ¥KeNaHHbIM. (npumep)

YetBepTbii war. MoKaxnte Bawemy pebeHKy, YTO emy BbIrOAHO BbIMOJHATL BallM MHCTPYKUUU U 3TO
HaMNy4yWwnin cnocob Ana Hero NoayYUTb TO, YTO OH XouyeT. [aBaiTe pebeHKy NPoCTble MHCTPYKUMKU TaK YacTo,
HACKO/IbKO 3TO BO3MOXHO M YCUIMBAWTE €ro COTPYAHMYECTBO NMOOLWPEHUAMM.

MoKaxute Ballemy pebeHKy, YTO eMy BbIro4HO BbINOJIHATb BaWWM UHCTPYKLMM U 3TO HauAydLwKUii cnocob
ANA Hero nojyunTb TO, YTO OH XoueT. [aBaliTe pebeHKy NpPoCTble MHCTPYKUMWM TaK 4acTo, HACKOJIbKO 3TO
BO3MOMHO U YCUAUBANTE €ro COTPYAHUYECTBO MOOLLPEHUAMM.

Korga Bbl KOHTPO/IMpPYyeTe MOTUBALMOHHbIE MPegMeTbl U AeNCTBUA Bbl MOXETE WCMO/b30BaTb UX ANA
noaAep*KKu nNpasMabLHOIO Bblbopa. [ Toro, Ytobbl NPETBOPUTD B KMU3Hb ITOT LWAT, HY»KHO ObITb 3HAKOMbIMU C
"MpuHumnom Mpumaka"*.

MpuHumn Mpumaka npeactasnset coboit npuem AN, KOTOpbIA YacTo TaKXe HasbiBatoT «[lpasuaom
6abyLwKM». ITO Ha3BaHME NPOUCXOAMUT OT TPAAMULMOHHbIX BbICKa3blBaHMI 6abyLleK (M3BECTHbIX CNELMANNCTOB B
obnacTn nosegeHUA aeTeit) 3a cToNom: «Tbl [OIKEH CbECTb BCE OBOLLM, €C/IN XOYELb MOYYUTb LLIOKONALHbIN
TOpT». Peb6eHOK BMAWUT anneTUTHbIA TOPTUK U MPOriaAblBaeT BECb FOPOX, NEXKAWMIA Ha ero Tapesike, Ytobbl
Noay4nTb JOCTYN K cnagkomy. Y npmema, KOTOpbI B AaHHOM CUTyaLuMu ncnonblyeT 6abylika, Ha camom aene
CYLLLeCTBYET aHaUTUYecKoe HasBaHwue, «MpuHumn NMpumaka».

HekoTopble npodeccMoHanbl TaKkKe Ha3blBalOT AaHHbIM npuem «CHadvana..llotom», «Ecan..To» unan
«BbicoKan BepoATHOCTb...HM3Kan BepoATHOCTb». MpuHUMN Mpumaka MOMKeT MCMoNb30BaTb N060NM Yenosek,
KeNawwmn 4oUTbCA NOCNYLWAHUA UK YBEIMYNTL BEPOATHOCTb BO3HUKHOBEHWA ONpPeaeNeHHOro noseaeHus.
MpuHUMN NMprMaka MOXKHO UCNOb30BaTb B CUTYALLMAX, KOTAA Bbl XOTUTE, YTOObI pebeHOK caenan 4to-To, HO ANA
pebeHKa faHHOEe NoBeAeHUE He ABNAETCA KeMaeMblM, HaNnpumep, noegaHne osowein, ybopka B KOMHaTe, NUTbe
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MOJIOKa, HaZeBaHMe BEPXHEN o4exabl Npexae, YeM BbIATU Ha yauuy 1 T.0. Mpoue rosops, NMpuHumn Mprmaka
ob6neryaet BbINOMHEHWE HEXKeNaTeNbHbIX UM HENPUATHbIX AEUACTBUM B TOM CMbICAE, YTO CpPasy NOCAE HUX
HACcTynaeT Kakasa-1nbo NpuAaTHaA AeATeNbHOCTb.

B cnyyae o6yyeHns pebeHKa COTPYAHMYECTBY, STOT NPUHLMN O3HAYAET, YTO PebEHOK A0MKEH BbINOAHATb
WHCTPYKLMW U EMOHCTPMPOBATbL XOpOoLUee NoBeAeHNe npexae, Yem Bbl MO3BOINTE eMy B3ATb TO, YTO OH XOYeT.
Hamnyywmin nytb cnepnoBatb 3TOMY NPUHLMAY — 3TO NPeabABUTb TpeboBaHME AN AaTb UHCTPYKUMIO, Npexae
4yeMm Bbl JaeTe eMy TO, YTO OH XO4eT OT Bac. Bawwe TpeboBaHMe MOXKET ObITb 10OBbIM OTHOCALLMMCA U NONE3HBIM.

MNATbIi war. Ha paHHMX CTagMAX YCTAHOBAEHUA PYKOBOAALLETO KOHTPOIA MOOLLPANTE KAXKAYIO XKeNaeMyro
peaKkumio U NOCTENEHHO NEPEXOANTE HA NEPEMEHHbBIN PEXUM MNOOLLPEHUA.

MoCTOAHCTBO — 3TO OAMH M3 Hambonee BarKHbIX KOMMOHEHTOB B OOy4YeHMM M BOCMMUTaHMU pebeHKa.
Bnarogapsa nocnenoBaTeNibHbIM AEMCTBUAM Negarora pebeHoK yunTca Tomy, Y4To BbibpaB COTPYAHMYECTBO, OH
NONYYUT TO YTO XOUeT - BbiCcTpee u nerve.

MoHWMaHWe TOro, YTO NPaBUbHbIN BbIDOP NPUBOAMT HAC K XKenaeMblM NOCNEACTBUAM, OTPAXKaET BCE, YTO
NPOUCXOAUT B MOBCEAHEBHOM XU3HU, U NPOUCXOAUT TONbKO TOTAQ, €C/IN U3HAYA/IbHO KarKAbIA NpPaBUbHbIN
BbIOOP NPUBOAUT K NO3UTUBHBIM pe3ynbTaTam.

BO3MOHOCTU BbIOOPA OCHOBBIBAIOTCA HA MHCTPYKLMAX, KOTOPbIE Mbl Aaem pebeHKy, N pebeHOK A0KeH
YBUAETDb, YTO BbIMNOJIHEHWNE MHCTPYKLUMUIA — 3TO HEOTbEMIEMbIA KOMMNOHEHT NOBCEAHEBHOM XKU3HM.

LWecroi war. MoKaxuTte pebeHKy, 4TO Bbl 3HaeTe O ero NpuopuTeTax He MEeHblle, YeM O CBOMX
COOCTBEHHbIX. [Jenante 3anmMcu o Kaxgom npeamere UAM AeNCTBMU, KOTOPOE Bbi3blBAaeT MHTepec pebeHkKa.
3anucblBaiTe, B KAKMX CUTYaAUMAX OH NPEANOUYNUTAET TOT UAN UHOM NpeameT. (Npumep)

Ceabmoii war. MoKaxuTe pebeHKy, 4TO UTHOPUPOBAHWE BALLMX UHCTPYKLUMIA MK BbIGOP HENoAXoAALLLErO
nosegeHua He NPMBEAYT €ro K nooLpeHunto.(npumep)

CepbMmoit War B npouecce AOCTUXKEHUA "PyKoBOAALLEro KOHTPOAA" ABASETCS CaMbiM CAOMHbIM, HO U
He3aMeHUMbIM. Bcsa cyTb 3aK1todaeTca B TOM, YTO eCin pebeHOK He BbINosHAET TpeboBaHMe NN UHCTPYKLUMIO,
KOTOpbI€ Bbl EMY JaeTe, TO OH HE MOXKET NOAYYNTb JOCTYNa K TOMY, YTO OH XOYeT.

PebeHOK He NOYUUT KelaeMblit NPeaMET HU NPU KaKUX YCNOBUAX, EC/IN OH HE BbINOJIHAET TO, YTO OT HEro
TpebytoT. Ero BbIObOp npocTo He noouwpsetca. Ha noBegeHYecKOM A3blKke AaHHOe AeNCTBME Ha3blBaeTcs
Extinction unu NpekpaweHune Yeunerus / FaweHue.
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YAK 37
Macnein O. A,,
neparor-ncuxonor
MOY "HauyanbHas wkona n. Jy6osoe"
Benropogackoro palioHa benropoackoit obnactm
Fanywak T.B.,
yuntenb-gedektonor
MOQY "HayanbHasa wkona n. ybosoe"
Benropogackoro palioHa benropoackoit obnactm

AOANTALMA YYEBHBIX MATEPUANIOB A19 OBYYAIOLLIMXCA C PACCTPOMCTBAMM AYTUCTUYECKOTO
CMEKTPA KAK HEOEXOAMMOE YC/10BUE 411 OCBOEHUA OGPA30OBATE/IbHOM NPOrPAMMDI

®roc OB3 npeactaBnsaetr cobol COBOKYMHOCTb 06na3aTenbHbIXx TpeboBaHM Mpu  peanunsauum
aJanTUPOBaHHbIX OCHOBHbIX 06LWeobpa3oBaTenbHbIX MNPOrpaMm HavanbHOro obuwero o06pasoBaHus B
OpraHM3aumAx, OoCyLLecTBAAOWMNX 06pa3oBaTesibHyO AeAaTenbHOCTb. B cootBeTcTBUM ¢ TpeboBaHmamnu GrocC
HOO pgns obyuvatowmxca ¢ OB3 cyuwecTtByeT onpeaenéHHaa cuctema ycnosuii peanusauymum AOOM HOO
obyuatowmxca ¢ PAC:

—KagpoBoe obecneyeHue;

—}pUHAHCOBO-3KOHOMMYECKOE obecneyeHue;

—MaTepuasNbHO-TEXHUYECKOoe obecneyeHne (BKAOYas y4yebHO-meToanyeckoe M MHPOPMALMOHHOE
obecneveHue).

MaTepuanbHO-TexHMYecKoe obecneyeHne LWKOAbHOrO obpasoBaHMa obyuvatowmxca ¢ PAC [onKHO
OTBEeYaTb He TO/IbKO 06LWMM, HO U MX 0cOObIM 0bpa3oBaTesibHbIM NOTPEBHOCTAM. B CBA3M C 3TUM B CTPYKTYpe
maTepuanbHo-TexHMYeckoro obecneveHna npouecca 06pasoBaHUA AO/KHA OblTb OTpaxeHa crneunduKa
TpeboBaHuUI K:

—OpraHM3aunmn NPOCTPaHCTBA, B KOTOPOM 0byyaeTcs pebeHok ¢ PAC;

—OpraHM3aunmn BpeMeHHOro pexunma obyyeHus;

—TEXHUYECKMM  CpeacTBaM  OOyyeHWs, BK/IOYAA  KOMMbIOTEPHble  WMHCTPYMEHTbl  0by4yeHus,
OPUEHTUMPOBAHHbIE HA YAOBAETBOPEHME 0COObIX 06pa3oBaTeNbHbIX NOTpebHocTel obyyatowmxca ¢ PAC;

—cneumanbHbiM yyebHMKam, paboumm TeTpagam, AMAAKTUMYECKMM MaTepuanam, oTBeYatowmm ocobbim
obpasoBaTesbHbIM NoTpebHocTaM obyyarowwmxca ¢ PAC 1 N03BOAAIOLWLMX PEASIM30BbIBATL BAPUAHT NPOrpammsl.

CornacHo nnucbmy MuHucTepctea o6pasoBaHma 1 Hayku PO o1 10.06.19 r. NeOB-473/07 «O6 obecneyeHumn
y4yebHbIMM Uu3gaHnAMKM (ydebHMKamm K y4yebHbiMM nocobuamu)» Bompoc obecneveHus chneuuanbHbIMU
yyebHMKaMn 06YYaroLLMXCA C OrpaHMYEeHHbIMM BO3MOMKHOCTAMM 340pOBbA, B TOM uncne u ¢ PAC, asnaetca
npeameTom ocoboro BHMMaHuA. Ho Ha cerogHALWHUIA aeHb B deaepanbHOM nepeyHe y4ebHUKOB HET HU O4HOIO
nevyaTHOro usgaHua ana obyyatowmxca ¢ PAC. O6pasoBaTesibHble yuperKaeHUA 06y4aloT AeTein AaHHOM rpynnbl
no 6a3oBbiM y4ebHMKaAM AN HOPMabHO Pa3BMBAIOLLMXCA CBEPCTHUKOB UAM MO yYebHMKam Ana obydatowmxca
C UHTENNEKTYaNbHbIMWU HapyLleHNAMW. HO KaK NOKA3bIBAET yXKe MHOT0/IeTHUI onbIT 0byyeHus getein ¢ PAC ans
yCNewHoro OBNAAEHUA 3HAHUAMM, YMEHMAMW M HaBblKamMu MO y4ebHbIM NpeameTam MM HeLOoCTaTOYHO
CyLLecTBYOLWMX y4ebHbIX NOcobUi, 1 3TO, N0 MHEHWUIO BONbLUMHCTBA NeAaroros, cepbesHan npobaema.

flBnaeTca NM OTCYTCTBME CMeuManbHbiX y4ebHMKOB npobaemoin? YTobbl OTBETUTL HA AAHHbIM BOMPOC,
[0CTAaTOYHO PAaCCMOTPETb, YTO TAKOE PACCTPOMCTBO ayTUCTUYECKOTO crnekTpa. M3BecTHo, uto aetn ¢ PAC umetot
TPYAHOCTM B TPEX KNHOUEBbIX Chepax:

—peyb U KOMMYHMKaLWA,

—CouManbHOe B3aumoaencTame,
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—OrpaHMYEeHHOE U CTepeoTUNHoe nosegeHue.

Kpome TOro, B 60/1bLUINMHCTBE Cy4aeB ayTU3M Y AeTel CONPOBOKAAETCA CEHCOPHbLIMM HAPYLLIEHUAMM.

Chepa uyBCTBa M OLLYLEHMA HACTONbKO yHAAMEHTasibHa ANs Pa3BUTUA M MNOBCEAHEBHOM XKMU3HU
YyesioBeKa, YTo Ntobble NpPobaembl C HEN NPOABATCA B 0Oy4eHUM — npuyem, BoBce He 0653aTeflbHO, YTO 3TK
npoABAeHns byayT oAMHAKOBbIMU Y Pa3HbIX AeTEN.

PaccmoTpum HekoTopble Npobaembl ceHCOpHOW cdepbl U CBA3AHHblIE C HAMM TPYAHOCTU B YCBOEHUM
y4yebHoro matepuana.

OuncoyHKumMA 3peHmna:

—Mpobaembl ¢ 6a30BbIMM BU3Ya/IbHbIMU HaBblkaMu (NepeyTomaeHue (HanpaxKeHue) rnas, BocnaneHHble

WK cnesswmecs rnasa, pebeHoK XMypuUTCcAa U KOCUT r1asa, ¢ TPYLAOM NepeBoAUT B3MA4 C 04HOro o6beKkTa Ha
OPYron, C TPyAO0M CNeAuT 33 ABUNKYLWMMCA 06BEKTOM).

—MNpobaembl C MoayAALUMEN 3PUTENbHbIX OLWIYLIEHUA (M3beraeT NPAMOro 3pUTENbHOrO KOHTaKTa, He

3ameyvaeT ABMKEHMA, YaCTO HATbIKAETCA Ha ABUKYLLMECH 0OBEKTDI).

—MNnoxoe BM3yanbHOE pasfiMyeHne (TPYAHOCTM C OLEHKOM paccToAaHMA mexkay 6yKBamu, C/l0BamMm,

06bEeKTaMM Ha PUCYHKaX, TPYAHOCTM C NPOCTPaHCTBEHHOW OpueHTaumelt, TpyAHOCTU C BOCNpou3BedeHNem Toro,
yTO Aenan Uan BUAEN B TeYeHNe AHA, TPYAHOCTU C BOCMPUATUEM IMOLUIA, pebeHKy HeobXoAMMO AOTPOHYTHCS,
YTO6bI NOHATb 3/IUTCA YENOBEK UM YEeM-TO 3aHAT).

—MNnoxve BU3YaNbHO-MOTOPHbIE HaBblKKM (TPYAHOCTM C KOOPAMHAUMEW «rnas-pyka», TPYAHOCTM C

yrnpasaeHUEM ABUKEHUAMM PYKU, HEOBXOAMMbIMM A5t TOYHOTO HanncaHus ByKBs, pucoBaHuUs, pesaHus bymarm).
CnyxoBasa ancoyHKUmA:

— TpyAHOCTM C MOAYAALMEN CAYXOBbIX OLLYLIEHWIA (M3beraeT rpoMKUX WANM BHE3amMHbIX 3BYKOB,

UCNbITbIBAET CTPaAaHNA OT METAN/TNYECKUX, BbICOKOYACTOTHbIX 3BYKOB, 3BYKOB 6bITOBbIX FIpM60pOB).

— HepgocTtatoyHas cnocobHOCTb K CAYXOBOMY PasiMYEHUIO (prp,HOCTM C NOBTOpPOM CNOB, ¢pa3, naoxoe

YYBCTBO PUTMA, TPYAHOCTU C 0606LLeHMEM MHPOPMALNKN, 06beAUHEHUE YCbILLAHHOIO B €AUHOE Lienoe).

— TpyOHOCTM C  peuenTUBHbIM M/VI}'IVI IKCNpeccnBHbIM A3bIKOM (((KOpOTKOE» BHMMaHUE Npu

NPOCAYLWNBAHNM PACcCKa30oB NPU YTeHWUM, Npocbba MOBTOPUTL YC/bILWAHHOE HECKONbKO pas, Pa3roBOp «BHE
TeMbI», TPYAHOCTU C BOCNPOM3BEAEHMEM MbICAEN B YCTHON U MUCbMEHHOW popme).

— TpyAHOCTU C peybio N apTUKyaAUMen (HeBHﬂTHaﬂ, MOHOTOHHAaA peyb 6e3 6ernoctn u pUTMa, O4YeHb

TUXUIA U OYEHb FPOMKMIA FOSI0C, XPUNIbIA, CKPUMYYMiA ronoc).
TakTuNbHaA AncyHKUmA:

—CBEPXYYBCTBUTENIbHOCTb _(TaKTUAbHAsA 3aLLI.VITa)(HeFaTVIBHOG M 3MOUMNOHA/NbHOE pearnpoBaHuMe Ha

NPUKOCHOBEHMA W/UNN BEPOATHOCTb MNPWMKOCHOBEHWIA, KOTA4a OKpYKalowme noAXOAAT CAMLWKOM 6/M3KOo,
paccTpamnBaeTCs, KOraa OLLYTU ABUKEHWE BO34YXa Ha INLE, OTKA3bIBAETCA OT TMIMEeHNYECKUX NpoLLeayp, XoanT
Ha UbINoYKax, YTobbl M36eKaTb KOHTAKTa C MOBEPXHOCTb (N0J, 3emAsa, NecokK), NPOTeCcTyeT NPOTUB KOHTaKTa C
HOBOW TEKCTYpON).

—PaBHoAyuwIne K CEHCOPHbLIM OLLYLLIEHUAM (He 3amevaer HE6pe)KHOCTb BO BHeELWIHEM BUAE (I'pF|3b, necok

Ha pyKax, iMLe, MOKpas o4exAaa), He pearvpyeT Ha 601b, Nopesbl, NePesoMbl).

—TMOKWCK CEHCOPHbIX OLLYLIEHUN (TpéTCH Tenom o6 onpegeneHHbole TUNbl NOKPbITUA, MOXET KyCaTb

CO6CTB€‘HHyIO KOXY, TAHET B POT HOBbIE 06BbEKThI ana VICCﬂe,CI,OBaHVIH).

—TpyAHOCTM C TaKTU/IbHbIM PasanyeHmnem (prLI,HOCTM c KOOpAVIHaLI,VIEﬁ ,CI,BMH-(GHVIVI BO BpemA ogeBaHuA,

TPYAHOCTM C pasnnyeHmem GpusnMyecknx CBOMCTB NpeameToB (popma, TEKCTYpa, TemnepaTypa), Yale CTOUT Uam
CUAMUT, YTOObI COXPAHATb BM3Ya ibHbIM KOHTPO/Ib HaJ, OKPYKAIOWMM NPOCTPAHCTBOM).
BectnbynapHas ancoyHKUMA:

—HeTepnumocTb K 1l060My ABMMKEHMIO (MeANUTENEH U MANOMNOABUMKHbIN, UCMbITbIBAET AUCKOMbOPT Npu
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HaXoX4eHUN Ha CKOJIb3KOM FIOBerHOCTM).

—[paBUTALMOHHAA HEYBEPEHHOCTb (MCI'IbITbIBaET CTpax npwu nobom ABUXEHUN, KOorga e€ero Horu

«OTPbIBAIOTCA» OT 3€MJIM, C/IOXKHOCTb NPU NPUABUKEHMM €r0 BMECTE CO CTY/IOM K NnapTe, 6onTca NogHMMaTbCA
Mo NIeCTHULE, KPEMKO AePXKUTCA 3a nepuna).

—HepocratoyHana 4yBCTBMTE/NIbHOCTb K BECTUOYAAPHbIM _OlyLIEeHUAM: (packauMBaeTca, KPyKUTcA B

TeyeHue A/IUTENbHOro BPeMEHU U He UCMbITbIBAET r0NI0BOKPYKEHMA, UTHOPUPYET OLWLYLLEHUA NadeHUs U He
pearvpyeT Ana Toro, Ytobbl ybepeubcs OT Hero, yaep»KaTbCs Ha Horax).

—Bo3pacTaoulaa  noTpebHOCTb B ABUMKEHUU  (HYXKAaeTca B  MNOCTOAHHOM  ABUMKEHUWU, YTOObI

bYHKLUMOHMPOBATb, MHTEHCMBHO PacKauMBaeTCs, TPACET rO/I0BOM, NPbIraeT BBEPX-BHU3).
MponpuouenTuBHasa AUCPYHKLUA:

—[ponpuouenTneHas CBEPXYYBCTBUTENBHOCTb (npe,u,nquTaeT He ABUraTbCa, npmuxoaunTt B

3amellaTenbCTBo, Korga HeobxoAMMO PacTArMBaTb UM CHUMATb MblLLLbI).

—HepocTaToyHan YyBCTBUTENbHOCTb (MMEEeT HU3KMIA MblleYHbIA TOHYC, NPUXUMAET JIOKTU K Teny npu

NMUCbMeE, NNIOTHO CXKUMAET KONNEHKU, NETKO TOMA€ET UTPYLLKU, PYYKN, KapaH,u,aum).

—Nwywini owlyuieHma: (CTy4nt Horamm O MoJ, CTY/1, BK/IKOYAETCA B CAMOCTMMY/INPYIOLLYIO AeATe/IbHOCTb,

Hanpumep: KycaeT pyKu, BbETCA roI0BOM, NOCTOAHHO KyeT NpeameThl).

—TpYyAHOCTU B FpaayMpoOBaHUN ABUKEHUI: (ﬂ,ep)KMT KapaHaalw C/IMWKOM cnabo nam camwkom CKnmaer,

YyacTo OCTaBAsieT AblpKM B Bymare npu NUCbMe, MCMbITbIBAaET TPYAHOCTM Npu paboTe C MNAaCTUYHbIMM
maTtepuanamm).

—[noxoe pasnnyeHne n _AnCNpPaKCcua: (prAHOCTM npun nnaHMpPoBaHMN U BbINOJIHEHUU LI,BM)KGHMVI,

TPYAHOCTM C NPUHATMEM ONpPeaeNeHHON NO3bl, TPYAHOCTM C OPUEHTUPOBKOM COOCTBEHHOTO TENA MO OTHOLLEHWUIO
K OKpy)KaloLWmMm npegmetam).

06061135 BbILIEN3NOKEHHOE, MOXKHO CAENATb BbIBOA, YTO PACCTPOCTBA ayTUCTUUYECKOrO CNeKTpa KpalHe
pa3HoobpasHbl, MMEIT LIMPOKUIN Pa3bpoc CTENEHU TAXKECTU U MPOABNEHUI WUCKAXKeHMA passuTus. Ecam y
pebeHka ¢ PAC nerkas cteneHb HapylleHUA KOMMYHUKaUMKU U COLMANbHOrO B3aMMOAENCTBUS 3TO COBCEM He
03Ha4aeT, YTO OH MMEEeT TaK¥Ke Jerkylo Gopmy CTepeoTUNHOro MNOoBeAEHUA U MUHUMaA/bHbIE CEHCOpPHbIe
HapyLeHusa, 1 HaoboporT.

MoHMmana Bce MHoroobpasue CcrneKkTpa CNOXHO npeacTaBuTb cebe cneumanbHbii y4ebHUK anAa
obyuatowmxca ¢ aytmamom. Kak oH gosKeH Bbirnagetb? B Buae anroputma? Mnm umeTb HECKOIbKO TOMOB
pekomeHgaunin Buaa «Ecnm y pebeHKa CNOMKHOCTU C ..., TO NPU U3YYEHUU TEMbI «..» MNPEOSIONKUTE emy
BbINO/HUTb 3aZaHuMe NO .... Ha CTpaHuLUe ...»

Takum obpasom, aganTaums 3a4aHui, ynparkKHEHUA, CXem No TOW UM MHOU Teme, YTobbl 0bnerynTs ee
YCBOEHME C yYeTOM BO3MOMKHOCTEN M NoTpebHocTel KOHKpeTHOro obyudatoulerocsa ¢ PAC, no Halemy MHEHWIO,
e4MHCTBEHHOE BEpPHOE peLLeHue.

CNUCOK UCNOIb30BaHHOW NIUTEpPaTypbl:

1. FoHuyapeHKko M.C., MaHenuc H.l., CemeHoBuy M.J1.,, Ctanbmaxosuy O.B. ApganTtaums obpasoBaTesbHOM
nporpammbl 06y4aroLLLErOCA C PacCTPOMCTBAMM ayTUCTMYECKOro cnekTpa. Metoauyeckoe nocobue / Nog obuiein
pea. Xayctosa A.B., MaHennc H.T. - M.: ®PLL ®T60Y BO MImny, 2016. - 177c.
2. Peanuzauusa depepanbHOro rocygapCcTBEHHOro o06pa3oBaTesibHOIO CTaHAapTa HayanbHoOro obuero
obpasoBaHuA 0byyaloLMXCA C OrpaHNYEHHbIMW BO3MOMKHOCTAMM 3[10P0OBbA B OPraHM3aLmaAx, OCYLLECTBAAOLLNX
obyuyeHune aeTein ¢ pacCcTpoCTBaMM ayTUCTUYECKOTO cnekTpa. Metoandyeckoe nocobue "

© Macnen O.A., Tanywak T.B., 2026
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UCNO/Ib30BAHUE GPA3EO/IONMN B POMAHE B CTUXAX A.C. NYLLUKUHA «EBFEHUIA OHErNH»

AHHOTauuA

B ctatbe nccneayetca posib U GYyHKUMM GPa3eosiorMyeckux eauHuL, B XyA0XKeCTBEHHOM TKaHW pomaHa
«EBreHuit OHernH». ABTOpP aHanusumpyeT, Kak AnekcaHap Cepreesuy MMywWwKUH TpaHCHOPMUPYET HapoaHble
BbIPAYXEHMA U BBOAMT KHUXKHbIE MAMOMbI AN CO34AHUS MHOTOC/OMHbIX MOPTPETOB nepcoHaxein. Ocoboe
BHUMaHWe yaensercs $ppaseosiorMm Kak cpeactsy nepeaayn Ayxa anoxu («3HUMKAoNeAUU PYCCKOM KU3HU») U
aBTOPCKOM MPOHUU. MccnenoBaHMe NOKA3bIBAET, YTO GPa3e0IorM3mMbl B POMAHE CY¥KaT He TO/IbKO yKpalleHnem
€10ra, HO U BaXKHbIM MHCTPYMEHTOM PEYEBOMN XapaKTEPUCTUKM repoes.

Kniouesble cnosa:
¢dpazeonorusa, NMywKknH, EBreHnin OHerMH, M ANOMa, IMHIBOCTUANCTUKA, PEYEBASA XapPaKTEPUCTUKA,
pycckana nutepaTypa, ¢ppaseonormyecknin obopor.

BsepeHue

AnekcaHgp Cepreesuny MyWKKMH NO NpaBy CYMTAETCA CO34aTENIEM COBPEMEHHOIO PYCCKOTo IMTEpPaTypPHOro
A3blKa, U ero pomaH B cTuxax «EBreHuint OHerMH» ABNAETCA BePLIMHON 3TOro co3mAaaTeslbHOro npouecca.
JInHremncTuyeckoe 6oraTtcTeo pomaHa NposBAAETCA Ha BCEX YPOBHAX, 0IHAKO MMEHHO ppa3eonorns 3ac/yKmMeaet
0cob60ro BHMMaHUA. Ppa3eonormambl — 3TO «MUKPOLMUTATbI» HApOAHOM MyAPOCTU W KyAbTYpHOro KoAa,
KoTopble TyWKWH MacTepCKM Bn/eTaeT B KaHBY CTUXOTBOPHOro MoBecTBOBaHMA. B «EBreHun OHervHe»
dpaseosiorna BbLINOAHAET PO/ib CBA3YIOWEro 3BEeHa MEX/y pPasroBOPHOW peyblo [ABOPAHCTBA, HapPOAHbLIM
NPOCTOPEeYMEM U BO3BbILEHHbBIM NOSTUYECKMM CTUNEM.

AKTyanbHOCTb AaHHOro uccnegoBaHua 06ycnoBieHa Tem, 4To (Pas3eosiorMyeckMini coctaB pPomaHa
No3BOANAET rNy63Ke MNOHATb COLMaNbHYIO U NCUXONOIMMYECKYIO NoAoNAEKY AeUCTBUIA repoes. MNyLWKNUH He NPocTo
MCNo/Ib3yeT YCTOMYMBbLIE BblPaXKEHUSA B MX CNOBAPHOM 3HAYE€HWM, OH YacTo NOABEpPraeT MX TBOPYECKOM
TpaHcpopmaLmn: 0BHOBAAET CEMAHTUKY, MEHAET IEKCMUYECKOE OKPYKEHUE NN BBOAUT MPOHUYECKMIA KOHTEKCT.
Hanpumep, onucbiBas BocnuTaHue OHerrMHa, MNO3T MWCMNOJMb3YeT BbIPaXKEHUA, KOTopble MNoAYEPKUBAIOT
NOBEPXHOCTHOCTb ero 06pasoBaHus, co3gaBan 3PpPeKT Nerko NPoHMM Hag CBETCKMM OBLLLECTBOM.

®paseonorMyecknin nnact pomaHa KpaliHe pasHoobpaseH. B Hem MOXKHO BblAe/IUTb HECKObKO rpymnn: BO-
nepBbIX, 3TO HAPOAHbIE BblPAXKEHWSA, XapaKTepHble AAA peun HAHM DPUAMNNBEBHbI UM ONUCbIBAtOWME ObIT
OEepeBeHCKoro ABopAHCcTBa («buTb BGakaywwu», «nonacTb BMNpocak»). Bo-BTOpbIX, 3TO raAAnMUM3Mbl —
dpazeosiornyeckmne Kasnbku ¢ GpaHLy3CKOro A3blKa, KOTOPbIE ObI/IN HEOTHEM/IEMOM YaCTblO PeYn BbICLLEro cBeTa
TOro BpeMeHM («4yBCTBOBATbCA KaK AOMa», «ybuTb Bpems»). MyLWKMH TOHKO YyBCTBOBA/ FPaHb MeXay 3TUMMU
naactamu, UCNonb3ys UX ONA NPOTUBOMNOCTABNEHUA «eBPOMen3npoBaHHOro» OHernMHa U «PYCCKOM AyLIOH»
TaTbAHbI JTapuHoA.

Ocobas ¢yHKUMA Ppas3eosiorMm B pomaHe — CO3[aHME HaUMOHaNbHOro KosiopuTa. OnucbiBasa 3umy,
npasaHuKKM, ragaHusa unm aysnb, NywkuH obpalaeTcs K ycTonumBbiM 060poTam, KOTOpble Bbi3bIBAtOT Y UMTaTENS
YCTOMYMBbBIE accoLUMaLLMm C PyCCKoM Tpagmumeit. B To ke Bpems aBTopcKas ¢paseonorma camoro lNywkmHa ctana
HaCTONbKO adOPUCTUUHOW, YTO MHOTME CTPOKM M3 POMaHa CaMu NpeBpaTUANCL BO Gppa3eosiormambl (Hanpumep,
«1106BM BCe BO3PACTbl MOKOPHbI», KMbl BCE YYUANCD MOHEMHOTY»).
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Takum obpasom, nsyyeHune ppaseonorum 8 «KEereHMnM OHermHe» OTKPbIBAET NMYTb K MOHUMAHWUIO C/IOXKHOWN
CMCTEMbI aBTOPCKUX OLLEHOK. Yepes ycTOMUYMBOE BbIPaXKEHME MO3T MOMKET BbIPa3nTb COYYBCTBUE, HACMELLIKY AN
¢dunocodckoe pasaymbe. MccneposaHme Toro, Kak $ppaseonornsambl GyHKLMOHUPYIOT BHYTPU KOHErMHCKOM
CTpodbI», NO3BONAET OLUEHUTL HEBEPOATHYIO IMHIBUCTUYECKYIO TMOKOCTb MYLIKMHCKOrO CTUxXa. [laHHasa paboTa
npu3BaHa CUCTEMATU3MPOBATb OCHOBHbIE TUMbl GPA3EONOTMUYECKMUX EANHUL, B TEKCTE POMAHA U ONPeaennTb UX
CTUANCTUYECKYIO 3HAUYMMOCTb AR PACKPbITUA 06pasa «/INWHEro YeNoBeKa» U ngeana «PyccKom MKeHLWMHbI» B
KOHTEKCTE MYLUKMHCKOW 3MOXM.

Cnu1COK UCNONb30BaHHOI INTEepaTypbl:

1. BuHorpagos B. B. A3bIk MNywKuHa: MyLWKUH U UCTOPUA PYCCKOro INTepaTypHOro A3bika. 2021, Mocksa.
2. NotmaH 0. M. KommeHTapuit K pomaHy A. C. NMywknHa «EBreHnn OHernnH». 2022, CaHkT-MeTepbypr.
3. LWaHcknit H. M. JINHrBncTUYeCcKMii aHanm3 CTUXOTBOPHOro TeKkcTa. 2020, MockBa.
© Catgaposa M., HypuesaT., 2026
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FOOD SECURITY: THE STRATEGIC IMPORTANCE AND STANDARDS OF LOCAL PRODUCTION

Abstract

In 2026, the fragility of global supply chains—strained by geopolitical tensions and climate volatility—has
repositioned Local Production as the cornerstone of national food security. This article examines how domestic
agriculture functions as a buffer against external shocks, ensuring the stability and availability of nutritious food.
We investigate the critical role of international standards, such as ISO 22000 and Codex Alimentarius, in elevating
the quality of local produce. By analyzing the shift toward "Near-Shoring" and the "Farm-to-Fork" approach, we
demonstrate how supporting local farmers not only feeds a nation but also stimulates economic resilience,
reduces carbon footprints, and preserves traditional food cultures.

For years, global trade was the primary answer to food scarcity. However, the emergence of the "Resilience
Era" has enabled a transition where self-sufficiency and high-quality local standards are no longer just options
but essential pillars of a sovereign food strategy.

Keywords:
food security, local production, ISO 22000, food safety standards, supply chain resilience,
sustainable agriculture, Codex Alimentarius, domestic farming.

The Four Pillars of Food Security in 2026

In 2026, food security is defined by four critical dimensions that local production is uniquely positioned to
address: Availability, Access, Utilization, and Stability.

Physiologically, a reliance on local production ensures "Nutritional Integrity." Fresh produce harvested
within hours of consumption retains significantly higher levels of vitamins and antioxidants than items shipped
across continents. By decentralizing food sources, a country reduces its vulnerability to high fuel costs and
transportation strikes. This creates a symbiotic relationship between the land and the people, where the
proximity of the food source acts as a guarantee of its nutritional value and consistent supply.

Global Standards for Local Excellence

The success of local production depends on its ability to meet or exceed International Food Safety
Standards. In 2026, local producers must adhere to rigorous frameworks to build consumer trust and compete
with imported goods.

e Codex Alimentarius: Established by the FAO and WHO, these are the "Food Codes" that provide the
baseline for food hygiene and safety globally [6.4].

¢ ISO 22000: An international standard for Food Safety Management Systems (FSMS) that covers every
step of the supply chain, ensuring that local food is safe from biological, chemical, and physical hazards [2.3].

e HACCP (Hazard Analysis Critical Control Points): A scientific, risk-based approach to identifying and
preventing food contamination during production.

By employing these standards, local farmers demonstrate a "Culture of Safety." This level of mathematical

208


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

and scientific precision in production ensures that "Local" becomes synonymous with "Quality," allowing
domestic brands to earn the loyalty of health-conscious consumers.

Economic Resilience: The Community Dividend

The shift toward "Locally Grown" has profound implications for National Economics. When consumers
purchase food from local farmers, the "Multiplier Effect" ensures that money circulates within the community
rather than flowing out to international conglomerates.

The presence of a thriving local food system acts as a Behavioral Catalyst for rural development. In 2026,
supporting local producers helps sustain small-scale farmers, creates regional jobs in processing and packaging,
and fosters entrepreneurial innovation. This strengthens the "Social Fabric" of the nation, providing a sense of
economic agency to rural populations and reducing the pressure of urban migration.

Environmental Stewardship and "Food Miles"

The development of Short Supply Chains has simplified the path to environmental sustainability. In 2026,
the reduction of "Food Miles"—the distance food travels from farm to table—is a key metric in the global fight
against climate change.

e Lower Emissions: Reducing long-haul trucking and air freight significantly decreases the carbon footprint
of the daily diet [3.2].

e Reduced Waste: Shorter transit times mean less food spoilage and a decreased need for energy-intensive
refrigeration and preservative-heavy packaging.

"A nation that cannot feed itself is not truly sovereign. In 2026, food security begins in our own fields,
governed by global standards of excellence."

Global Fluidity: Near-Shoring and Sovereign Resiliency

Local production also addresses the problem of Geopolitical Shocks. In 2026, we see a global trend toward
"Near-Shoring" production closer to the consumer. This maximizes the utility of domestic resources, ensuring
that even in times of global crisis, the "Basic Food Basket" remains affordable and available. By aligning local
production with the UN Sustainable Development Goal 2 (Zero Hunger), nations turn their agricultural sectors
into powerful tools for long-term stability.

Challenges: High Input Costs and Infrastructure

The primary barrier to local production remains the High Cost of Inputs, such as fertilizer and advanced
irrigation equipment. Furthermore, smaller farmers often struggle with the complex paperwork required for
international certifications. However, with the emergence of Government Support Schemes and "Cooperative
Certification Models," the accessibility of these high standards has increased significantly over the last three
years.

Conclusion

Food security represents the final frontier of national resilience. By moving away from "global
dependency" and toward dynamic, high-standard local systems, we are creating a world where every community
has the power to nourish itself. The fusion of traditional farming wisdom and modern safety standards is not just
a policy choice; it is the path to a sustainable, secure, and truly independent future for all.

References:
USDA. (2026). Building Local Capacity: Increasing Productivity and Improving Markets.
World Bank. (2025). Food Security Update: Global Challenges and Local Solutions.
The Importance of Food Security in 2026. Maiden Capital Insights.
FSSC. (2026). Providing Trust and Impact for Global Food Safety with FSSC 22000.
FAO. (2026). The Future of Food and Agriculture: Trends and Challenges.
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AptbikoBa C.K.
MpenopasaTtenb Kadeapbl TMCTONOTUN, LUTONOMUU U SMOBPUONOTUN.
locypapcTBEHHOrO MeAULIMHCKOTO YHUBepcuTeTa TypkmeHuncTaHa nm. M. MappbieBa
Awxabag,. TYypKMeHMUCTaH

PEFTEHEPATUBHAA FTMCTONI0MUA: MEXAHU3Mbl BOCCTAHOB/IEHUA TKAHEW HA KNETOYHOM YPOBHE

AHHOTauuA

B gaHHOM cTaTbe paccmaTpuBatoTca pyHAAMEHTAIbHbIE aCMEKTbl TMCTONOMMYECKOro CTPOEHUSA TKaHeN B
KOHTEKCTE UX pereHepaTopHoro noteHuuana. Ocoboe BHUMMaHWE yAenaeTcs B3aMMOAEWUCTBUIO CTBOJIOBbLIX
KNETOK C 3KCTPaLe/UIIoNSAPHbIM MaTPUKCOM M MONEKYNSAPHbIM CUTHaNam, WHULUMUPYIOWMM [eNeHue Wt
anddepeHUMPOBKY KNETOK Moc/e NOBPEXAEHUA. ABTOp aHa/IM3NPYeT pasanuma mexay Gu3monormyeckon u
penapaTMBHOW pereHepaLmeit, a TakkKe CoOBpeMeHHble MeToAbl BU3yan3aLmnm rmMcToNorMYecknX CTPYKTyp.

KnioueBble cnoBa
rMCTO/IOTUA, pereHepauma, LUTONOIUSA, SNUTENUNA, COeAMHUTENbHAA TKaHb,
anddpepeHUNpPOoBKa, SKCTPALETIOAAPHBIA MaTPUKC, Mopdosiorus.

BeepeHue

McTonorua, Kak Hayka 0 MMKPOCKOMMYECKOM CTPOEHUU, PA3BUTUN U KN3HEOEATE/IbHOCTN TKAHEN KMBbIX
opraHnamos, B XX| BeKe npeTtepnena 3HaunTeNbHyto TpaHchopmauuto. Ecnm knaccmueckas ructonorms XIX n XX
BEKOB B OCHOBHOM 3aHMManacb onucatesibHon mopdonormen u KnaccudmKaumein TUMNOB TKaAHEN, TO
COBPEMEHHAA TUCTO/MIOTUA TECHO NepensieTeHa C MOJIEKYNSiPHOW 6uonorvert n reHeTMKon. LleHTpanbHbIM
BOMPOCOM 3TOM AUCUMNMHBI CErOAHA ABNAETCA NOHUMAHWE TOTo, KaK MMKPOCKOMUYECKasA apXUTEKTYpa TKaHeN
onpeaenset nx cnocobHOCTb K CaMOOBHOB/IEHUIO M BOCCTAHOB/IEHMIO NOC/IE NATONOMMYECKMX NPOLLEeCcCcoB. TKaHb
— 3TO He MNPOCTO COBOKYMHOCTb K/ETOK, a C/NOXHaA uepapxuyeckas cucTema, BK/AOYaloWwas B ceba
MEXKKNETOYHOE BELLECTBO, TKAHEBYID XMAKOCTb M Cneunduyeckoe MUKPOOKPYKeHue (Huwy). MmeHHO B
TMCTO/IONMYECKOM «HULLIE» NPOUCXOAAT KAtoueBble cobbiTua, onpegenawolwme cyabby knetkn. Hanpumep, B
3NUTENMANbHbIX TKAHAX BbICOKAA CKOPOCTb 0OHOBEHMA obecneymnBaeTca HaiMuMeM KamburanbHbIX 3/1EMEHTOB,
KOTOpble NOCTOAHHO AENATCA U 3aMELLLAIOT M3HOLLEHHbIE KNETKU. B TO e Bpemsa TKaHW C HU3KOW CNocoBHOCTbIO
K pereHepaLmu, TaKMe KaK HepBHAA TKaHb MAM MUOKapA, NpeacTaBnstoT cobol BbI3OB A/ COBPEMEHHOM
pereHepaTMBHOW MeguumMHbl. MNpobiema penapaTMBHON pereHepauun (BOCCTaHOBAEHMA NOC/E NOBPEKAEHMSA)
ABNAETCA MEXANCUMNANHAPHON. MpU M3y4eHUU TMCTONOTMYECKUX MPenapaToB MOBPEXAEHHbIX OPraHOB Mbl
Habnogaem C/AOMHBLIA  Kackag, CcobblITMn: OT BOCManMTeNbHOM WHOUALTPAUMKM [0  PopMMPOBAHUSA
rPaHyNALMOHHOM TKaHW. Ocoboe 3HauyeHne umeeT noseaeHue ¢GUOBPOGNACTOB — [NABHbLIX APXUTEKTOPOB
COEANHUTENbHON TKaHW. MNpu HapyweHUWU pPerynsiuMm OHWM MOryT cnocobcTBOBaTb passuTUio Gpubposa, yTo
NPMBOAUT K 3amelleHnto GYHKLMOHANbHON MapeHXuMbl opraHa pybuom. Takum obpasom, rMCTONOTMYECKUIA
aHann3 NO3BOJIAET He TO/IbKO MOCTAaBUTb AMArHO3, HO M MPOrHO3MPOBATbL MCXOA 3aboseBaHUA. AKTyaslbHOCTb
rnyboKoro WM3y4eHua TUCTONOTMU OBYCNOBNEHA Pa3BUTUEM TEXHOMOMMA TKAHEBOW WHKeHepuwn. CospaHue
WCKYCCTBEHHbIX OPraHOB U OMOMHMKEHEPHbIX KOHCTPYKUMI HEBO3MOXHO 6e3 TOYHOro BOCNPOU3BEAEHMA
HATMBHOM MMCTONIOrMYECKOMN CTPYKTYPbl. YUeHble CTPEMATCA MMUTUPOBATb HE TOIbKO K/IETOYHbIN COCTaB, HO U
TonorpaduIo aKCTPaLENNONAPHOrO MaTPUKCa, KOTOPbIM CAYXKUT KAPKACOM M UICTOYHUKOM CUTHANOB A/1A KNETOK.
MoHMMaHWe TOro, KaK KNETKM «YYyBCTBYHOT» KECTKOCTb M XMMWYECKUI COCTaB OKPYKAloWEro MaTpuKca,
OTKPbIBAET HOBble TOPU3OHTbI B JIEYEHUU AereHepaTMBHbIX 3aboseBaHui. B 3akniovyeHMe BBeAEHWUA CTOUT
OTMETUTb, YTO TUCTONIOrMA OcTaeTca GyHOAAMEHTOM MegUUMHCKOro obpasoBaHMA. be3 4yeTKoro MNOHMMaHUA
HOpPMbl — TOrO, KaK BbIIAAAT 340POBble KJAETKM UM TKAHUW MN04 MUKPOCKOMOM — HEBO3MOXHO
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naeHTMdMUMpoBaTh natonorumto. CoBpeMeHHble MeTOoAbl, TaKMe KaK MMMYHOTUCTOXMMMUA W 3SNEKTPOHHaA
MWKPOCKOMNWSA, MO3BOAAIOT 3arAHYTb BHYTPb KAETKM Ha HaHOYpPOBHe, CBA3bIBafA MOPPONOrnio ¢ dyHKUMeNn
6enkoB u opraHenn. NccnepoBaHWe rMCTONOMMYECKUMX OCHOB YKMU3HM MPOLONKAETCA, PacKpbiBas BCE HOBble
MeXaHM3Mbl a8anTaLUn 1 BbIXKMBAHUA XUBbIX CUCTEM.
CnUCOK UCNONb30BaHHOW UTepPaTypbl:
1. KysHeuos C. /1., MywKambapos H. H. M'nctonorus, umtonorusa u ambpuonoruns. 2021, Mockea.
2. BbikoB B. /1. Llutonorus un obwasna ructonorus. 2022, Cankt-MeTtepbypr.
3. AdaHacbes 0. ., OpuHa H. A. Atnac no ructonornmn n amépuonorum. 2020, Mocksa.
© ApTtbikoBa C., 2026
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AtaeBa OXK.T.
OMpEeKTOop
Alxabaacko meanumMHCKon cpeaHel NPodecCMOHaNbHOM WKONbI MMeHM MHaMpbI FaHaW.
Kakabaesa b.3.
npenoaasaTtesib buonorum
Alxabaackoi meanuMHCKoN cpeaHel NPodecCMOoHaNbHOM WKONbI MMeHM MHanpbl FaHaW.
FypbaHmbipagoBsa A.A.
npenogasaTesib aHI/IMNCKOro A3blKa
Alxabaacko meanumMHCKon cpeaHel NPodeccMoHaNbHOM WKOMbl MMeHM MHanpbl FaHgw.

HAYKA, MPO®ECCUOHAJIbBHOE MACTEPCTBO N UHHOBALIUU B MEAULIMHE

CoBpeMeHHana MeauUMHA HAxXOAMTCA HA 3Tane rnobasnbHOW MapaAMrmanbHoOi TpaHcpopmaumu, rae
KOHBepreHuns GyHAaMeHTaIbHON HayKW, NPAKTMYECKOrO MacTepCcTBa M MPOPbIBHbIX MHHOBaLMIA dopmupyeT
HOBYIO 3KOCUCTEMY COXPaHEHWA 340POBbA YesoBeKa. TeopeTnyeckne OCHOBbI 3TOrO MPOLLecCa YKOPEHeHb! B
NOHMMAHUN MeAMUMHbI He TMPOCTO KaK COBOKYMHOCTM MPUKNAAHbIX HaBbIKOB, HO KaK CAOXHOM
MEXANCLUMNIMHApPHOMW 06nacty, uHTerpupytowen 6uonornto, ©¢u3MKy, WHOOPMATUKY W TYMaHUTAPHblEe
aucumnanHel. MNpodeccnoHanbHoe macTepcTBo Bpaya B XXI BeKe nepectaeT ObiTb UCKAOUYUTENBHO PEMEC/IOM,
OCHOBaHHbIM HAa 3MMUPUYECKOM OMbITE, U NEPexoamuT B MJOCKOCTb BbICOKOTEXHOJOTMYHOIO aHanAu3a, rae
WHTYUUMA OONONHAETCA CTPOTrOoM [AOKa3aTe/IbHOCTbO U MPEeUU3NOHHbIMKU pacdeTamn. OAHOW U3 KAtoueBbiX
WHHOBALMOHHBIX NAewn, onpeaenatolmx obamnk byayuiero, ABAAETCA Nepexos oT peakTUBHON MOAEeNn «AMarHo3
— JleYeHne» K NPOaKTUBHOM CUCTEME «MPOrHO3 — MpeBeHUMs», YTo TpebyeT OT chneumanucTa BAageHuA
WHCTPYMEHTaMM reHOMHOTO NPOGUANPOBAHNA U MeTabOJIOMHOIO aHanu3a.

AKTyasibHble MCCNefoBaHMs B 06/1aCTM  CUCTEMHOM  6MOMOMMW  MOATBEPNKAAOT, UTO  Kakabli
NaTo/IOTMYECKMA MPOLECC YHWUKANEH B KOHTEKCTe WHAMBWAYaNbHOTO OpraHM3ma, M WMMEHHO 34ecb
npodeccrnoHanbHOE MACTepPCTBO NPOABAAETCA B CNOCOBHOCTU CMHTE3UPOBaTb KOIOCCA/bHbIA 06BbeM Hay4YHOM
MHGOpMaLUMM [NA CO34aHMA MEPCOHANM3MPOBAHHOTO TpeKa JeveHuA. [lpakTuuyeckaa peanusauua 3TOro
noaxona HaxoAMUT OTParKeHWe B UCMO/Ib30BAHUMN CUCTEM NOALEPHKKU NPUHATUS BpadvebHbix peweHuii (CMMBP),
6asupyowmxca Ha anroputmax rayboKoro MmawnHHOro obyveHus. HoBu3Ha npegnaraemoro noaxona
3aK/1II04AETCA B TOM, YTO MCKYCCTBEHHbI MHTENNEKT PaCCMaTPUBAETCA HE KaK 3aMeHa Bpaya, a Kak KOFHUTUBHbIN
ycuantenb, NO3BONAIOWMA  MUHUMU3UPOBATb KOFHUTMBHbIE WCKAXKEHWA W AMATHOCTMYECKUE OLIMNOKM,
Bbi3BaHHble YenoBeyeckum dakTopom. MpodeccnoHannsm cerogHa MamepsaeTcs cnocobHOCTbIO cneumanmcTa
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3¢ dEeKTMBHO B3aMMOLENCTBOBaTb C KUBepPPUINUECKMMM CUCTEMAMM, COXPAHAS NMPU 3TOM IMMATUIO U STUYECKYIO
OTBETCTBEHHOCTb Nepes, NaLMeHTOM.

BaKHEMWMM  BEKTOPOM  WHHOBAUMOHHOIO  PasBUTUA  ABAAETCA  TPAHCAAUMOHHAaA  MeauuMHa,
COKpaLLatoLLan AUCTAHUMIO MeXaY NabopaTOPHbIM OTKPLITUEM WM €70 BHEAPEHUEM B KJAMHUYECKYIO MPAKTUKY.
CoBpemeHHble AO0CTUXKeHUA B 061acTM peaakTUPOBaHMA reHoOMa C MCnosib3oBaHnem TexHonorun CRISPR/Cas9
OTKPbIBAIOT MEPCNEKTUBbI MOJHOMO M3IeYEHNA HACNeACTBEHHbIX 3aD0NEBaHUI, YTO elle AecATUNeTME Ha3ag,
CYMTaNOCb HEBO3MOXHbIM. OfHAKO peanusauma TaKMX BO3MOXKHOCTEN TpebyeT He TONbKO TEXHWUYECKOro
COBepLlIeHCTBa, HO M (GOPMUPOBAHMA HOBOM ISTUKO-MPaABOBON 6asbl MNPodeccMoHaNbHOM AeATesIbHOCTH.
MacTepcTBO Bpaya Tenepb BKAOYAET B cebA NOHMMAHWE MONEKYNAPHO-TEHETUYECKMX MEXAHU3MOB HA YPOBHE,
CONoCTaBMMoMm € GYHOAMEHTANbHbBIM YYEHbIM.

MpuMepom MPaKTUYECKOM 3HAYMMOCTU TaKOM WMHTErpaLmmn CAYyXKUT Pa3BUTME OHKOMMMYHOOMMK, rae
ucnonb3oBaHne CAR-T KneTouyHOM Tepanuu AeMOHCTPUpYeT becnpeueleHTHble pPe3ynbTaTbl B JIEYEHUU
Pe3nCTeHTHbIX GopM NeiKo3oB. MHHOBaLUMM B XMPYPruu, CBA3AHHbIE C BHeApPeHWEM POOOTU3MPOBAHHbIX
nnatdopm U TEXHONOrMIA [ONONHEHHON peanbHocTM (AR), TpaHchoOpmMMpPYOT BM3yasbHOE BOCMpPUATHE
ONepauMoHHOro Noss, N03BOAAA AOCTUIATb CYOMUANMMETPOBOM TOYHOCTU. MpK 3TOM TEOPETUYECKON OCHOBOW
OCTaeTcA Knaccuyeckaa tonorpadumyeckas aHaTomusA, KotTopaa B codeTaHun ¢ 3D-mopenupoBaHvem opraHa
KOHKPETHOro NaLlMeHTa BbIBOAUT NpeaonepaLmoHHoe NAaHMpoBaHMe Ha HOBbI ypoBeHb 6e3onacHocTy.

HayuHblit nporpecc B 061acT pereHepaTUBHbIX TEXHONOTMIA, BKAOYasA BUoneyaTb TKaHEW M OpraHoB Ha
3D-NpuHTEPAX C MCMNONb30BAaHMEM ayTOJIOFMYHbIX CTBOJIOBbIX KNETOK, CTaBUT nepes, MegULMHCKUM
coobL,ecTBOM 33434y NEPeoCMbICNEHNA KOHLUENUMM OPraHHOro AOHOPCTBA. ITO HE TOJIbKO TEXHOJIOrMYECKUA
npopbiB, HO U dyHAAMEHTa/lbHOE OTKPbITME B 06/M1aCTM OMONOrMM CTAapPeHMA M BOCCTAHOBAEHMA GYHKUWA
opraHusma. B KoOHTeKcTe nNpo¢deccMOHaNbHOrO PasBUTUA MHHOBAUMM TPebyloT OT Bpava HenpepbiBHOMO
obyueHus (lifelong learning), nockonbKy nepuog noaypacnaga akTyanbHbIX MeOULMHCKMX 3HAHUA COKPaTUAICS
[0 HeckosbKkux neT. CoBpeMeHHble ob6pasoBaTesnbHble NaAaTGopPMbI, Mcnonbsytowme VR-cumynaumm, no3sonstoT
OTTauYMBaTb MAcCTEPCTBO B YCAOBUAX, MAaKCMMAJIbHO MPUBAUMKEHHbBIX K KPUTUYECKUM, 6e3 pucKa gnsa KU3HU
naumeHTa.

B 3aKntoyeHMe aHanM3a HeobXxoAMMO MOAYEPKHYTb, YTO MHHOBALMKW B MeauumHe BeccmblicneHHbl 6e3
rnybokoro npodeccrmoHanbHOro MacTepcTBa, KOTOPOE OCTaeTcA AKOPEM rymaHuM3ma B UMOPOBYHO 3MOXy.
MacTepcTBO — 3TO He TO/IbKO BNafleHMe CKanbnesnem wauM aaropuTtMoM, 3TO MyApocTb B Bbibope Hanbonee
addeKkTMBHOrO U 6esonacHoro nNyTM gaa naumeHTa. MepcnekTnBa PasBUTUS OTPACAN BUAMUTCA B FAPMOHUYHOM
COYEeTaHMM TEXHOJIOTMYECKOrOo COBEpLUEHCTBA W r1yb6OKOro HayyHoro ob60CHOBaHMA KarKAoro BpayebHoro
[EeNCTBUSA, YTO B KOHEYHOM UTOre NPUBEAET K YBEIMYEHUIO OXKMAAEMON NPOJOIKUTENBHOCTU 300POBOM KU3HU
W paAnKanbHOMY NOBbILEHNIO KAYeCcTBa MeANLUHCKOM NOMOLLM BO BCEM MUpE.

CNUCOK UCNONb30BAHHOI INTEpPaTypbI:

1. Tnbibouko N.B. Undposoe 3apaBooxpaHeHMEe U NEPCOHAN3NPOBAHHAA MeANLNHA: BbI30BbI U BOSMOXHOCTH.
BecTHUMK Poccuiickoi akagemum Hayk. 2021; 91(10): 942-951.
2. Topol E. J. Deep Medicine: How Artificial Intelligence Can Make Healthcare Human Again. Basic Books, 2019.
— 400 p.
3. Kapa S., et al. Artificial Intelligence in Cardiology: Present and Future. Mayo Clinic Proceedings. 2020; 95(5):
1015-1039.

© Ataesa [X.T., KakabaeBa b.3., lypbaHmbipagosa A.A., 2026

212


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

213


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

YOK 69
Tyllanurov Y.,
senior lecturer,
Sahedova A,
lecturer,
Orazov M.,
lecturer,
Orazgeldiyev O.,
senior lecturer,
Turkmen State Institute of Architecture and Construction
Ashgabat, Turkmenistan

3D-PRINTED HABITATS: THE INTEGRATION OF ROBOTICS AND MATERIAL SCIENCE IN 2026 HOUSING

Abstract

As the global housing crisis intensifies and traditional construction costs soar, the architectural world has
reached a pivotal shift toward Additive Manufacturing (3DCP). In 2026, 3D-printed architecture is no longer a
niche experiment but a mainstream solution for rapid, low-waste, and highly customized urban development.
This article investigates the convergence of robotic extrusion, high-performance bio-polymers, and topological
optimization. By focusing on the reduction of material waste and the ability to print complex geometries, we
demonstrate how 3D-printed habitats are providing a blueprint for a more equitable and sustainable built
environment.

For decades, construction was a subtractive and labor-intensive process. A building was assembled from
thousands of disparate parts. However, the emergence of gantry-based printers and "living" concrete has
enabled a transition toward monolithic structures that are printed as a single, continuous unit.

Keywords:
3D concrete printing, additive manufacturing, sustainable housing, topological optimization,
robotic construction, material science.

The Evolution of Robotic Extrusion

One of the most practical applications of 3D-printed architecture in 2026 is the Precision Extrusion System.
Unlike traditional formwork, these robotic arms deposit material only where it is structurally necessary, guided
by real-time sensor feedback.

Physiologically, these structures provide superior thermal mass. By printing hollow-core walls with internal
"zigzag" reinforcements, a building can naturally regulate its temperature, significantly reducing the energy
required for heating and cooling. This creates a symbiotic relationship between the building’s internal geometry
and the thermodynamics of the living space.

Topological Optimization and Material Efficiency

The rise of 3D-printed habitats is deeply intertwined with advancements in Topological Optimization.
Unlike traditional design, where walls are of uniform thickness, algorithmic design allows for the creation of
"organic" load-bearing structures that mimic the internal density of human bones. In 2026, architects utilize
software to remove material from non-stress areas without compromising safety.

By employing these algorithms, the printer can reduce concrete consumption by up to 40-60%. This level
of mathematical precision ensures that every gram of material serves a structural purpose, leading to a significant
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reduction in the carbon footprint associated with cement production and the transport of raw materials.

Social and Psychological Impacts of Curved Environments

Beyond economic efficiency, the shift toward printed architecture has profound implications for
Environmental Psychology. Linear, "boxy" environments have long been associated with high stress and a lack of
creative stimulation. 3D printing enables the cost-effective creation of Biomorphic Forms—curved walls and
flowing spaces that were previously too expensive to build.

The physical presence of curves and organic shapes mimics the soft geometries found in nature, which has
a restorative effect on the human nervous system. In modern residential developments, "Fluid Interiors" are
being designed to encourage a sense of calm. By moving away from sharp 90-degree angles, the architecture
acts as a Sensory Catalyst. This fluidity fosters a sense of well-being among occupants, allowing the built
environment to serve the emotional needs of residents rather than confining them within rigid, industrial
squares.

Bio-Cement and Self-Healing Polymers

The development of Carbon-Negative Bio-Cements and smart polymers has simplified the sustainability of
printed structures. Instead of traditional Portland cement, these materials often use recycled glass or industrial
fly ash as binders.

e Carbon Sequestration: Modern 3D-printing mortars are now designed to absorb SCO_{2}$ as they cure,
turning the house into a carbon sink.

e Bacteria-Enhanced Concrete: By incorporating limestone-producing bacteria into the "ink," architects
are creating structures that can autonomously heal micro-cracks over time [5].

"The houses of the future are not just built on the land; they are grown from data and chemistry to become
a part of the landscape."

Urban Fluidity: The Printed Neighborhood

3D printing also addresses the problem of speed in "megacities." A standard house can now be printed in
under 48 hours. In 2026, we see the rise of Emergency Response Housing, where mobile printing units are
deployed to disaster zones to create permanent, high-quality shelters in days. This maximizes the utility of land
in dense urban centers where traditional construction would be too slow or disruptive.

Challenges: Standardization and Layer Adhesion

The primary barrier to the widespread adoption of 3D-printed architecture remains the standardization of
building codes across different regions. Moving parts and layer-to-layer adhesion must be rigorously tested for
long-term seismic resilience. However, with the integration of Real-time Ultrasonic Inspection during the printing
process, the structural reliability of these systems has increased significantly over the last three years.

Conclusion

3D-printed architecture represents the final frontier of the manufacturing revolution in the built
environment. By moving away from "manual assembly" and toward automated, data-driven extrusion, we are
creating cities that are affordable, beautiful, and ecologically responsible. The fusion of robotics and material
science is not just a technological feat; it is the path to solving the global housing crisis for a resilient future.

References:
Khoshnevis, B. (2004). Automated Construction by Contour Crafting. (Revised edition 2025).
Buswell, R. A,, et al. (2018). 3D Printing in Concrete: State of the Art and Future Challenges.
Oxman, N. (2022). Material Ecology and Mediated Matter.
Wangler, T., et al. (2024). Digital Concrete: Methods and Materials.
Journal of Additive Construction. (2025). "Bio-Hybrid Polymers in Large-Scale 3D Printing."
© Tyllanurov Y., Sahedova A., Orazov M., Orazgeldiyev O., 2026

vk wnNn e

215


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

YOK 69
Tyllanurov Y.,
senior lecturer,
Kertiyeva D.,
lecturer,
Akyyeva A.,
lecturer,
Ovliyagulyyeva G.,
lecturer,
Turkmen State Institute of Architecture and Construction
Ashgabat, Turkmenistan

THE ARCHITECTURAL RENAISSANCE OF 2026: SYNTHESIS OF BIO-DIGITALISM
AND HUMAN-CENTRIC URBANISM

Abstract

As we navigate the mid-2020s, architecture has transcended its traditional role as a provider of shelter to
become a sophisticated interface between humanity and the natural world. This article investigates the
emergence of Bio-Digitalism—the fusion of biological materials with computational design—and the paradigm
shift toward Cognitive Urbanism. We examine how the integration of Mass Timber, Kinetic Envelopes, and
Generative Al is dismantling the legacy of the "concrete jungle," replacing it with a resilient, breathable, and
emotionally intelligent built environment. In 2026, the success of a structure is measured not by its height, but
by its Circularity Index and its impact on the Human Nervous System.

Keywords:
bio-digitalism, regenerative design, mass timber, cognitive urbanism, neuro-architecture, circadian lighting,
generative Al, carbon sequestration, kinetic facades, digital twins, 3d concrete printing,
circularity index, biophilic fractals, and agentic ai.

1. Bio-Digitalism: The Convergence of Lab and Field

In 2026, the distinction between "grown" and "built" has blurred. Architecture has embraced Bio-
Digitalism, where advanced software simulates biological growth patterns to create optimized, low-waste
structural forms.

e Mycelium and Bio-Bricks: We are seeing the widespread adoption of lab-grown materials. Fungal
mycelium is now used to "grow" insulation panels and structural bricks that are fire-resistant, biodegradable,
and possess a negative carbon footprint.

¢ 3D Concrete Printing (3DCP) 2.0: Moving beyond basic walls, 2026 sees the rise of multi-material 3D
printing. Robots now extrude layers of varying density—porous where breathability is needed and dense where
structural integrity is paramount—mirroring the efficiency of a human bone.

e Photosynthetic Facades: Skyscrapers in 2026 are often wrapped in Bio-Reactors. These facades contain
micro-algae that consume $CO_{2}$ and produce biomass for energy, effectively turning the building into a giant
lung for the city.

2. Cognitive Urbanism: Architecture as a Health Intervention

The most profound shift in 2026 is the transition to Cognitive Urbanism. Architects are no longer just
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building for the eyes; they are building for the brain. This movement utilizes Neuro-Architecture to combat the
"urban stress" epidemic.

e Biophilic Fractals: Utilizing Al-driven design, buildings now incorporate complex, nature-inspired patterns
(fractals) that have been scientifically proven to reduce human stress levels by up to 60%.

¢ Circadian-Responsive Envelopes: Glass technology has evolved into "Smart Skins" that filter light to
match the human body's internal clock, promoting better sleep and mental health for office workers and
residents alike.

e Therapeutic Soundscapes: Modern architecture now treats acoustics as a physical material. Using
"acoustic metamaterials," buildings can cancel out city noise while amplifying the soothing frequencies of wind
and water.

3. The Rise of Mass Timber and the "Wooden Skyscraper"

By 2026, the "Steel and Glass" era is being challenged by the Mass Timber Revolution. Cross-Laminated
Timber (CLT) has become the preferred material for medium and high-rise structures.

e Carbon Sequestration: Unlike concrete, which emits massive amounts of carbon during production,
wood stores it. A 20-story mass timber building can sequester thousands of tons of SCO_{2}$, acting as a vertical
forest.

e Modular Prefabrication: These buildings are "manufactured" rather than "built." Components are
precision-cut in factories using CNC machines and assembled on-site like a giant Lego set, reducing construction
time by 40% and waste by 90%.

4. Agentic Al and the "Autonomous Building"

In 2026, Artificial Intelligence has matured from a design tool into an Autonomous Operating System (AQS)
for the built environment.

e Generative Urbanism: Al agents now simulate centuries of weather patterns, traffic flow, and social
interactions to propose neighborhood layouts that maximize sunlight and communal space.

o Self-Healing Infrastructure: Smart concrete embedded with calcifying bacteria can now "sense" a crack
and autonomously fill it, significantly extending the lifespan of bridges and foundations.

e Kinetic Adaptability: Buildings are no longer static. Responsive facades move to track the sun (maximizing
solar gain) or close during peak heat, reducing HVAC energy consumption by over 50%.

Conclusion: The Ethics of the New Built Environment

The architecture of 2026 represents a final move away from the "Machine for Living" toward the
"Ecosystem for Thriving." As we integrate biology, data, and timber into our skylines, we are not just solving the
housing crisis or the climate crisis; we are rediscovering our place within the natural world. The buildings of
tomorrow are no longer monuments to human ego, but humble, intelligent participants in the planet's survival.

List of used literature:
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THE INTEGRATION OF BIOMIMETIC ENGINEERING IN HIGH-PERFORMANCE SKYSCRAPERS

Abstract
This article examines the emerging field of biomimetic architecture, specifically focusing on how biological
models are used to solve complex structural and environmental challenges in skyscraper design. It discusses the
methodologies of transcribing nature's patterns into building envelopes, the use of termite-mound
thermodynamics for passive cooling, and the application of bone-tissue density algorithms in structural steel
optimization. By analyzing the intersection of biology and engineering, the article highlights the role of the
architect as a systems designer who creates resilient, "living" urban structures.
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biomimicry, structural engineering, bionic architecture, passive cooling, kinetic facades,
sustainability, carbon sequestration, architectural innovation.

The Architecture of Life

As urban centers grow vertically, traditional architectural methods often struggle with the extreme forces
of wind, heat, and structural weight. Modern architectural expertise is increasingly looking toward biomimicry—
the practice of emulating nature's time-tested patterns and strategies—to find sustainable solutions. Unlike
traditional design, which imposes a form on the environment, biomimetic architecture seeks to function like an
ecosystem, optimizing resource use and structural efficiency through biological inspiration.

This article explores how the microscopic efficiency of plant cells and the macroscopic resilience of animal
structures are being translated into the next generation of "super-tall" buildings.

Methodologies of Biological Transcription

The expertise required for biomimetic design involves a multi-disciplinary approach where architects
collaborate with biologists and software engineers. The process generally follows two paths: Design-to-Biology
(looking for a biological solution to a designh problem) and Biology-to-Design (applying a biological discovery to
the built environment).

e Thermodynamic Modeling (The Termite Method): One of the most famous applications of biomimicry is
inspired by African termite mounds, which maintain a constant internal temperature despite extreme external
fluctuations. Architects apply this by designing "thermal chimneys" and porous building skins that allow for
natural convection, reducing the need for mechanical air conditioning by up to 30-40%.

¢ Fibonacci and Phyllotaxis Optimization: By using the mathematical growth patterns found in sunflowers
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and pinecones, architects can optimize the placement of windows and solar panels. This ensures that every
surface area receives maximum sunlight for energy production while minimizing heat gain in the summer.

Structural Efficiency: The "Bone" Logic

One of the primary challenges in high-rise architecture is the weight of the building itself. Traditional
skyscrapers use massive amounts of uniform steel and concrete. However, biological structures like human bones
or bird wings are not uniform; they are dense only where the stress is highest and porous where it is not.

Using Topology Optimization software, architects can now design "skeletal" structures that mimic bone
density.

e Material Reduction: By placing material only where structural loads require it, architects can reduce the
total weight of a skyscraper's frame by nearly 25%.

¢ Wind Resistance: Inspired by the flexible strength of bamboo and the aerodynamics of aquatic skin (such
as shark denticles), modern skyscraper facades are being textured to "break up" wind vortexes. This reduces the
swaying of the building during high-wind events, enhancing the comfort and safety of occupants on upper floors.

Kinetic Envelopes and Responsive Skins

A major breakthrough in architectural expertise is the development of kinetic facades that act like human
skin. In nature, organisms respond to stimuli; in biomimetic architecture, the building responds to the sun.

1. Hygroscopic Materials: Some architects are experimenting with wood-based materials that naturally
curl or open based on humidity levels, requiring no electricity to provide ventilation.

2. Photosynthetic Facades: Advanced designs are now incorporating micro-algae into glass panels. These
"living walls" absorb $CO_2$ and produce biomass that can be harvested for energy, effectively turning the
skyscraper into an oxygen-producing organism within the "concrete jungle."

Challenges in Implementation and Safety

The transition to biomimetic architecture is not without difficulty. Traditional building codes are often
rigid, making it hard to approve "organic" structural shapes that do not follow standard geometric patterns.
Furthermore, the specialized manufacturing required for these complex, non-linear components can drive up
initial construction costs.

Architectural expertise is therefore essential in the pre-construction phase, using BIM (Building
Information Modeling) to prove to regulatory bodies that these nature-inspired shapes are just as safe—if not
safer—than traditional boxes. The "expertise" lies in the ability to prove that a building shaped like a glass sponge
(a deep-sea organism) can withstand a magnitude 8.0 earthquake through its superior distribution of stress.

Conclusion

Biomimetic engineering represents the pinnacle of architectural evolution, moving the industry away from
"exploiting" the environment toward "partnering" with it. By studying the $3.8$ billion years of R&D provided by
nature, architects are discovering that the solutions to our most complex urban problems have existed all along.
The skyscrapers of the future will not be static monuments of glass and steel, but dynamic, breathing structures
that contribute to the health of the city and its inhabitants.
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THE PSYCHOLOGICAL AND PHYSIOLOGICAL IMPACTS OF LIGHTING DESIGN IN HEALTHCARE ARCHITECTURE

Abstract

This article investigates the critical role of lighting design in healthcare architecture, focusing on its
profound influence on patient recovery rates and staff performance. It examines the methodologies used to
integrate natural and artificial light, the biological necessity of circadian rhythm synchronization, and the
technical standards for medical facility illumination. By discussing the transition from purely functional "sterile"
lighting to evidence-based healing environments, the article highlights how architectural expertise serves as a
non-pharmacological intervention in modern medicine.
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The Evolution of the Healing Environment

Historically, hospital architecture prioritized clinical efficiency and sanitation above all else, often resulting
in windowless corridors and harsh, flickering fluorescent lighting. However, contemporary architectural expertise
has shifted toward Evidence-Based Design (EBD), which recognizes that the physical environment is a primary
factor in patient outcomes. Lighting is no longer viewed merely as a utility for visibility, but as a sophisticated
medical tool that can regulate hormones, reduce pain perception, and accelerate the healing process.

This article explores the dual nature of lighting in healthcare: the strategic harvesting of natural daylight
and the implementation of "tunable" artificial lighting systems that mirror the Earth's solar cycle.

Methodologies of Light Integration

Architects specializing in healthcare utilize complex simulations to ensure that light serves both the
medical staff and the patients effectively.

e Daylight Harvesting: Using parametric modeling, architects design building orientations and "light
shelves" that bounce natural sunlight deep into the interior of a floor plan. This reduces the reliance on artificial
energy and provides patients with a visual connection to the outdoor environment, a key tenet of biophilic
design.

e Circadian Lighting Systems: In areas where natural light is unavailable, such as Intensive Care Units (ICUs)
or operating theaters, architects specify LED systems that change color temperature throughout the day. These
systems provide high-energy "blue" light (S5000\text{K}-6500\text{K}$) in the morning to suppress melatonin
and increase alertness, transitioning to warm "amber" tones ($2700\text{K}S) in the evening to encourage rest.

e Glare and Contrast Control: Expertise in material finishes is essential. Architects must balance high-
reflectance surfaces (necessary for brightness) with matte finishes to prevent "discomfort glare," which can
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cause headaches in patients and diagnostic errors for surgeons.

Physiological and Psychological Impacts

The "expertise" in this architectural sector lies in understanding human biology. The human eye contains
non-visual photoreceptors called Intrinsically Photosensitive Retinal Ganglion Cells (ipRGCs). These cells are
responsible for syncing the body's internal clock with the 24-hour day.

1. Reduced Length of Stay: Studies integrated into architectural planning show that patients in rooms with
ample natural light have a shorter "Length of Stay" (LOS) by an average of 15% to 20% compared to those in dull
environments.

2. Pain Management: Bright morning light has been clinically linked to lower levels of cortisol (the stress
hormone) and increased serotonin, which can reduce the need for analgesic medication in post-operative
patients.

3. Staff Ergonomics: For healthcare workers on 12-hour shifts, architectural lighting expertise ensures that
nursing stations are illuminated to maintain high cognitive function, reducing the risk of medication errors caused
by fatigue.

Technical Standards and Regulatory Compliance

Architectural lighting must adhere to strict international standards, such as those set by the llluminating
Engineering Society (IES) and the World Health Organization (WHO). Compliance involves rigorous testing of:

e Color Rendering Index (CRI): In clinical spaces, a CRI of $>90S is required to ensure that medical staff can
accurately perceive skin tone changes (cyanosis or jaundice) in patients.

e Flicker Mitigation: Ensuring that LED drivers operate at frequencies that do not trigger stroboscopic
effects or seizures in sensitive patients.

e Pathogen Control: Some modern architectural lighting incorporates Far-UVC (222nm) light, which can
safely disinfect air and surfaces in occupied rooms, adding a layer of sanitary expertise to the design.

Challenges in Healthcare Design

The primary challenge faced by architects is the "spatial competition" within a hospital ceiling. The
"plenum" (the space above the ceiling) must house HVAC ducts, medical gas lines, electrical wiring, and fire
suppression systems. Coordinating a lighting layout that provides optimal healing benefits while navigating this
complex infrastructure requires advanced BIM (Building Information Modeling) coordination.

Additionally, the initial cost of smart-lighting systems can be higher than traditional fixtures. However,
architects argue for these systems based on the Life Cycle Cost Analysis (LCCA), factoring in energy savings and
the immense economic value of faster patient discharge.

Conclusion

Architecture in the healthcare sector has moved beyond the construction of "shelter for the sick" to the
creation of "active healing instruments." Through the precise application of lighting expertise, architects are able
to harmonize the built environment with human physiology. As our understanding of neuro-architecture grows,
the integration of light will continue to be a cornerstone of hospital design, ensuring that the spaces we build for
crisis are also spaces that foster recovery and hope.
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THE STRUCTURAL ENGINEERING AND AERODYNAMIC OPTIMIZATION OF SUPER-TALL SKYSCRAPERS

Abstract
This article investigates the critical evolution of structural systems in super-tall skyscraper design, focusing
on the transition from rigid frames to advanced "mega-structures." It examines the methodologies used to
mitigate wind-induced oscillations, the application of "tuned mass dampers," and the aerodynamic shaping of
building envelopes to reduce vortex shedding. By exploring the intersection of civil engineering and fluid
dynamics, the article highlights the architect's role in ensuring the stability and habitability of structures
exceeding heights of 600 meters.
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The Vertical Frontier: Overcoming Gravity and Wind

As global urbanization intensifies, the architectural profession has been pushed to reach unprecedented
heights. However, designing a "super-tall" structure (exceeding 300 meters) or a "mega-tall" structure (exceeding
600 meters) involves challenges that go far beyond standard building physics. At these heights, the primary
architectural adversary is no longer gravity, but wind. The lateral forces exerted by high-altitude winds can cause
significant swaying, leading to structural fatigue and occupant discomfort.

Architectural expertise in this field requires a synthesis of structural logic and aerodynamic performance,
ensuring that the building acts as a streamlined object within the fluid environment of the atmosphere.

Methodologies of Structural Stability

To support extreme heights, architects have moved away from traditional column-and-beam grids toward
integrated structural systems that act as a single, rigid tube.

e The Buttressed Core: Utilized in the Burj Khalifa, this system consists of a hexagonal central core
reinforced by three wing-like buttresses. This tripod-shaped configuration provides maximum torsional (twisting)
resistance and lateral stability.

e Outrigger and Belt Truss Systems: These are horizontal trusses that connect the central core to the
perimeter columns at specific "mechanical floors." By engaging the entire width of the building to resist leaning
forces, outriggers act like the poles used by tightrope walkers to maintain balance.

Aerodynamic Shaping: "Confusing the Wind"
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A major breakthrough in architectural expertise is the realization that the shape of a building is as
important as its strength. When wind hits a sharp-edged rectangular tower, it creates low-pressure eddies known
as vortex shedding. If the frequency of these vortices matches the natural vibration frequency of the building,
the tower can begin to sway uncontrollably.

1. Tapering and Setbacks: By narrowing the building as it rises, architects ensure that the wind encounters
a different profile at every height, preventing a unified vortex from forming.

2. Softening Corners: Rounding or chamfering the corners of a skyscraper can reduce wind loads by up to
20%.

3. Porosity and Through-Holes: Some modern towers, like the Shanghai World Financial Center,
incorporate large apertures at the top. These "holes" allow wind to pass through the structure rather than
pushing against it, significantly reducing the "overturning moment."

The Tuned Mass Damper (TMD)

Even with optimized shapes, some movement is inevitable. To ensure occupant comfort, architects
integrate a Tuned Mass Damper. This is typically a massive steel ball or concrete block, weighing hundreds of
tons, suspended near the top of the tower.

When the wind pushes the building to the right, a computer-controlled hydraulic system moves the mass
to the left. This counter-movement absorbs the kinetic energy of the building's sway, effectively "damping" the
oscillation. In the Taipei 101 tower, the 660-metric-ton damper is a prominent architectural feature, visible to
the public and capable of reducing peak sway by over 30%.

Technical Quality Assessment: Wind Tunnel Testing

Before a single brick is laid, architectural firms must perform rigorous "aeroelastic" testing. Expertise in
this phase involves:

¢ Scale Modeling: Creating a precise 1:500 scale model of the building and its surrounding urban context.

e Boundary Layer Wind Tunnels: Simulating the specific wind patterns of the city at various altitudes to
measure pressure distribution and potential pedestrian-level wind gusts.

e Computational Fluid Dynamics (CFD): Using supercomputers to visualize air turbulence around complex
geometries, allowing for "virtual" wind testing during the early design phases.

Conclusion

The architecture of the super-tall skyscraper is a triumph of engineering over the elements. By mastering
the buttressed core, aerodynamic shaping, and seismic damping, architects have turned the sky into a habitable
landscape. These structures are more than just symbols of economic power; they are testaments to our ability
to apply the laws of physics to create safe, resilient, and iconic landmarks. As we look toward the 1,000-meter
mark, the collaboration between architectural form and aerodynamic function will remain the defining
characteristic of our urban future.
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FEHEPATUBHbIW AN3ANH B APXUTEKTYPHOM NPOEKTUPOBAHWUWN: AHANTNU3 NAPAMETPOB U
onTMMHM3ALNA BAPUAHTOB C MOMOLLLbIO UCKYCCTBEHHOIO MHTENITEKTA

CoBpemeHHaa apxWMTEKTYpHas HayKa Haxogutca Ha nopore ¢yHAAMEHTasbHOW CMeHbl Napaaurm,
BbI3BAaHHOM KOHBEPreHuyen BbIYUCAUTENBHbIX MOLLHOCTEM U MEXAUCUMNAMHAPHBLIX NOAX040B K
dopmoobpazoBaHuio. TeHepaTUBHbIN AM3aliH B apXMTEKTYPHOM MNPOEKTMPOBAHMM npeacTaBaseT coboil He
NPOCTO NPUKAAAHOW METOA BM3yanunsauuu, HO NyBOKyl0 TEOPETUYECKYH KOHLEeNuuio, H6asupylolyocs Ha
aHa/iM3e NapameTpoB M MHOFOKPUTEPMASIbHOM OMNTUMM3AaLMKM BApMAHTOB C MCMOJIb30BAaHMEM aarOPUTMOB
WCKYCCTBEHHOrO MWHTENNEKTa. B oTaMuMe OT TPagUUMOHHOINO MEeToAa MNPOEKTUPOBAHUA, TAe apXUTEKTOP
WUHTYUTUBHO MLLET POPMY, OCHOBbIBASCb Ha COBCTBEHHOM OMbITE M 3CTETUYECKUX MPeaNoYTEHUSAX, TeHEPATUBHbIN
noAaxoZ npeanosiaraeT co3faHue CUCTEMbI MPaBUA U OFPaHUYEHUA — «FeHOTMMA» MPOEKTa, KOTOopbIA nog,
BO34EMCTBMEM BbIMUCAUTENbHBIX NPOLLeAyp MOPOXKAAeT H6eCKOHEYHOE MHOMKECTBO Bapuauuit «GeHOTUMNOoB».
TeopeTnyeckMe OCHOBbI A@HHOIO Mpouecca yXoAAT KOPHAMU B KUBEpPHETUKY M TEOPUID CUCTEM, OAHAKO UX
MPaKTUYECKan peanusaums cTasa BO3MOMKHOM /WWb C pa3BUTMEM 06/1aYHbIX BbIYUCAEHMIA U MALIMHHOTO
obyyeHua. DyHAamMeHTaNbHbIM OTNIMUMEM [eHepaTUBHOrO Au3aliHa ABAAeTcA cMelleHne ¢oKyca ¢
NPOEKTUPOBAHUA KOHKPETHOTO 06BEKTA Ha MPOEKTUPOBAHME CAMOTO NPOoLLEcca MPOEKTUPOBAHUA.

LleHTpanbHOE MECTO B 3TOW METOAOJ/IOTMU 3aHMMAET aHa/IM3 BXOAHbIX MapaMeTpoB, KOTOpPble MOTyT
BKAOYATb B cebA MHCONAUMIO, BETPOBble Harpysku, NAOTHOCTb TOPOACKOM 3aCTPOMKKM, 3ProHOMMUYEcKUe
Tpe6osaHm=| M SKOHOMUYECKNE OrpaHNYeHunA. MCKyCCTBeHHbIVI UHTENNEKT, onepupya metogamMmum reHeTUu4eCKmnx
aNrOPUTMOB U HEMPOHHbIX ceTel, cnocobeH obpabaTbiBaTb AaHHbIE MACCUBbI CO CKOPOCTbIO, HEAOCTYMNHOWM
Yye/I0BEYECKOMY CO3HaHWIO, BbIABAAA HENMHEWHble 33aBUCUMMOCTM MeXAy NepemeHHbIMU. AprymeHTMpys
3HAYMMOCTb 3TOro NoAxo4a, CiedlyeT yKa3aTb Ha deHomeH «umdpoBoro mopdoreHesa», Npu KoTopom popma
30aHMA OYKBa/IbHO «BbIPALLMBAETCA» ANTOPUTMOM B OTBET Ha BHELIHWE CTUMY/bl. ITO OTKPbIBAET NyTb K
WHHOBALUMOHHbIM MAeaM B 061acTM BUOMUMETUKK: NOA06HO TOMY KaK KOCTHaA TKaHb YeNoBeKa aaanTupyeTcsa K
MEXaHWMYECKMUM Harpy3Kam, apxXMTEKTYpHble KOHCTPYKLMM, ONTUMU3NPOBaHHble WU, MUHMMKIMPYIOT
MCMO/Ib30BaHNE MaTepuana Npu COXpPaHEeHMM MAKCMMasIbHOW CTPYKTYPHOM LenocTHOCTU. HayyHas HoBM3HA
OAHHOrO MCCNef0BaHMA 3aK/OYaeTcA B NPeAJ/IoKEeHUM MOoAenn afdanTUBHOrO MPOEKTUPOBaHWMA, KOTOpas
WHTErpupyeT B cebs NPeauKTUBHYIO aHANUTUKY MM3HEHHOTrOo UMKAA 343HMA elle Ha CTaguu 3CKu3a. ITo
No3BOAAET HE TONbKO ONTMMM3MPOBATL TEKYLLME NapaMeTpbl, HO U MPOrHO3MpPOBaTb NoBeaeHne o6bekTa yepes
OEeCATUNETUNA FKCNIyaTaLuK B YCIOBUAX U3MEHAIOLLEroca Kanmara.

MpaKTUYeckoe 3HauyeHWe BHeAPEHUA WCKYCCTBEHHOTO WHTE/IeKTa B apPXUTEKTypy MNposBAseTca B
pagMKanbHOM COKpPaLLEHMMN CPOKOB MPOEKTUPOBAHNA U NOBbILWEHUM 3KOA0rMYecKon 3pdeKTMBHOCTU 3aaHuMIA. B
TPagMLUMOHHOM NpoLecce BHECEHUE N3MEHEHWIA B 0ANH NapameTp TpebyeT pyyHoi nepepaboTku BCcelt moaenm,
B TO BpPeMs KaK reHepaTMBHaa MOZe/lb aBTOMATUYECKU MepecynTbiBaeT BCE B3aMMOCBA3aHHbIE 3/1IEMEHTbI,
NoAdepKMBas CUCTEMHOe paBHoBecue. [lpMMepom TaKOW peanusauum  MOFYT  CAYXKWUTb  NPOEKTbI
nccnefoBateNbCckux nNabopaTopuin BeAyLMX TEXHONOTMYECKUX KOMNAHWM, rae anroputmbl ONTUMU3MPOBANU
BHYTPEHHME KOMMYHMKALMM COTPYAHWMKOB, COKPATUB BPEMS MepemeLLeHnna Mexay otaenamu Ha 20%, uTto
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HaNpPAMYHO KOPpPeAnpyeT ¢ POCTOM NPOAYKTUBHOCTU. O4HAKO NepcrnekTUBbl Pa3BUTUA TEMbl MPOCTMPAIOTCA eLue
fanblwe — B 061aCTb CO34aHMA KUBbIX» TOPOACKUX TKaHeil. ABTOP BblABUMAaeT rMnoTesy O BO3MOMKHOCTU
nepexofa K AMHaMWYECKOMY rpagocTpouTenbcTsy, rae MW ynpasnadeT He oTAeNbHbIMWU 34aHUAMM, @ LeSIbIMK
KBapTanamu, ONTMMMU3NPYA MOTOKM BO3AyXa ONA CHUXKEHMA 3PPeKTa «TensoBoro ocTpoBa» U MakCUMU3UPYA
[OCTYN K eCTECTBEHHOMY CBETY A/1A KAaXKAO0M0 KUTENA.

KpuTMKa TpaaMUMOHHOIO noaxoAa B pPaMKax AaHHOM CTaTbM CTPOWUTCA Ha €ero OrpaHUYeHHOCTU
YyenoBeyeckMM (AKTOPOM M JAUHENHOCTbIO MblneHuA. lMepexos K reHepaTMBHOMY AM3aliHy M03BOASET
npeogonetb 3T0T Gapbep, NpesBpalLas apxMTEKTOpPA B KypaTopa NpoLecca, KOTopbld oTbupaeT aydwune u3
npesNoXeHHbIX aArTOPUTMOM BapMaHTOB, OCHOBbLIBAACh Ha COLMOKY/IbTYPHbIX N SMOLMOHANbHbBIX KPUTEPUSAX,
KOTOpble NOKa OCTaloTCA 3a Npeaefamm NOHMMAHNUA MaLWKH. Takum ob6pasom, byayluee apxUTEKTYPbl BUAUTCA B
rapMOHMYHOM COlO3€e Ye/I0OBEYECKOM 3sMMNaTUM M MAWMHHOM 3PPeKTUBHOCTU. UHBecTMUMM B pa3paboTKy
NoA0b6HbIX MHTENNEKTYANIbHbIX CUCTEM SIBAAIOTCA CTPATErMYECKUM NPUOPUTETOM AAA CTPOUTENIbHOM OTpacau,
CTPEMALLENCA K AOCTUNKEHUIO YIIEPOAHON HEMTPANBHOCTU U YCTOMUYNBOrO Pa3BUTUA. 3aBEpLUAA PacCyXaeHue,
MOXHO YTBEP)KAATb, YTO TEHEpPaTUBHbIA AM3allH C npumeHeHMem MW — 3To He BpPemeHHbI TpeHs, a
byHOameHTanbHaa TpaHchopmaumna 3044ecTBA KaK HAYKM WM UCKYCCTBA, OTKpbIBalOWasa TrOPU3OHTDI
NPOEKTUPOBAHUA, paHeEE CUNTABLUMECA HELOCTUXUMbBIMMU.

CNUCOK UCNob30BaHHOW UTepPaTypbl:

1. CanpblknHa H. A. MHHOBALMOHHbIE TEXHONOTUN B apXMTEKTYPHOM MPOEKTUPOBAHUM: OT aBTOMaTU3aLMn K
NCKYCCTBEHHOMY UHTeNNEKTY // Apxutektypa n ctpoutensctso Poccun. 2024. Ne 2. C. 15-28.
2. llymakos H. M. NapameTpusm KaK CTU/b U MeToA: npobiembl U nepcnekTmsbl uudposoin mopdonoruum //
BecTHUMK apxuteKTypbl U ypbaHuctmku. 2023. T. 10, Ne 3. C. 44-56.
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COGNITIVE PSYCHOLOGY: THE ARCHITECTURE OF INFORMATION PROCESSING IN THE HUMAN BRAIN

Abstract

In the landscape of 2026, understanding the human mind has moved beyond abstract theory into the
realm of "Cognitive Engineering." This article investigates the fundamental principles of Cognitive Psychology,
specifically focusing on how the brain encodes, stores, and retrieves information. By analyzing the "Information
Processing Model"—which likens the human mind to a sophisticated biological computer—we demonstrate how
sensory input is transformed into long-term memory. By focusing on the limitations of attention and the power
of "chunking," we explore how understanding the brain's architectural constraints can optimize learning and
decision-making in an age of information overload.

For decades, the brain was viewed as a "black box" where inputs led to outputs with little understanding
of the internal mechanics. However, the emergence of advanced neuroimaging and computational modeling has
enabled a transition toward a transparent view of the mind as a dynamic processor of reality.

Keywords:
cognitive psychology, information processing, sensory memory, cognitive load,
neuroplasticity, attention mechanisms, encoding.

The Stages of Information Processing

One of the most practical frameworks in cognitive psychology is the Multi-Store Model of Memory. This
model suggests that information flows through three distinct stages: Sensory Memory, Short-Term (Working)
Memory, and Long-Term Memory.

Physiologically, the brain acts as a filter. Sensory memory captures millions of bits of data per second, but
only the information that receives "Selective Attention" moves into the Working Memory. This creates a
symbiotic relationship between the environment and the individual’s internal focus; without attention, the
external world simply "leaks" out of the system.

Cognitive Load and Structural Capacity

The rise of cognitive engineering is deeply intertwined with the study of Cognitive Load Theory. Unlike a
digital hard drive, human working memory is strictly limited—traditionally thought to hold only about seven
items at a time. In 2026, educators and designers utilize "Algorithmic Chunking" to present information in ways
that bypass these structural bottlenecks.

By employing "Schema Theory," we understand that the brain organizes information into clusters or
"folders." When we learn something new, the brain doesn't just record it; it attempts to "anchor" it to an existing
schema. This level of biological precision ensures that the encoding process is not just a random act but a
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calculated integration into the brain’s existing structural network, leading to a significant increase in retrieval
speed.

Social and Psychological Impacts: The Attention Economy

Beyond individual learning, the shift toward understanding cognitive constraints has profound implications
for Environmental Psychology. In a world defined by constant digital notifications, the human brain suffers from
"Attention Fragmentation." Cognitive structures mitigate these issues by introducing "Deep Work"
environments.

The physical or digital movement from a "high-noise" environment to a "low-entropy" workspace mimics
the restorative effect of a forest canopy on the nervous system. In modern corporate and educational facilities,
"Cognitive Refuges" are being designed where the architecture itself discourages multitasking. By physically
altering the environment to minimize external stimuli, the space acts as a Behavioral Catalyst, allowing the brain
to enter a "Flow State" where processing efficiency is at its peak.

Computational Modeling of the Mind

The development of Artificial Neural Networks (ANNs) has simplified our understanding of the brain's
mechanical complexity. By building machines that learn like humans, we have gained insights into our own
biological "algorithms."

e Pattern Recognition: The brain uses "Heuristics" (mental shortcuts) to solve problems rapidly, though
this sometimes leads to cognitive biases.

e Neuroplasticity: Every time we process information, the physical structure of our synapses changes—a
process known as Long-Term Potentiation (LTP) [2].

"The brain is not a vessel to be filled, but a fire to be kindled—and its fuel is the structured processing of
meaningful data."

Global Fluidity: The Cognitive Megacity

Cognitive psychology also addresses the problem of information density in "megacities." In 2026, we see
the rise of Cognitive Urbanism, where city signage, transit maps, and digital interfaces are designed specifically
to match the human brain’s "User Experience" (UX). This maximizes the utility of public spaces, ensuring that the
"Cognitive Load" of navigating a complex city does not lead to mental exhaustion or "Urban Stress."

Challenges: Information Overload and Digital Amnesia

The primary barrier to optimal cognitive function remains the phenomenon of "Digital Amnesia" —the
tendency to forget information that can be easily found online. Furthermore, the constant "context switching"
of the digital age is physically altering our prefrontal cortex. However, with the integration of "Cognitive Training"
and mindfulness-based productivity tools, the resilience of our mental systems has increased significantly over
the last three years.

Conclusion

Cognitive psychology represents the final frontier of the digital revolution in the human experience. By
moving away from the "static mind" and toward a dynamic understanding of information processing, we are
creating systems—and lives—that can survive and thrive in an unpredictable information climate. The fusion of
neuroscience and structural engineering is not just an academic choice; it is the path to a sustainable and resilient
future for human intelligence.

References:
Neisser, U. (1967). Cognitive Psychology. (Revised edition 2024).
Baddeley, A. D. (2000). The Episodic Buffer: A New Component of Working Memory?
Journal of Cognitive Neuroscience. (2025). "The Impact of Digital Multitasking on Neural Connectivity."
Kahneman, D. (2011). Thinking, Fast and Slow. (Updated 2024).
© Amanov M., Babayev A., Dovletmyradov O., 2026
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NPO®UNAKTUKA LLIKO/IbHOW TPEBOXHOCTU: MPUYMHBI NOABNEHUA,
NPOABNEHUE N CNOCOBbI KOPPEKLIUU

AHHOTauuA

B cTaTbe paccmaTpmBaeTcs akTyaibHaA Npobaema coxpaHeHMA NCUXON0TMYECKOrO 340P0BbSA WKO/IbHNUKOB
B YC/IOBUAX AMHAMNYHO MEHAOLLLENCA 06pa3oBaTeibHOM cpeabl M pacTyLein TEXHOI0rMUYeCcKon Harpysku. CtaTbs
npeanonaraer aHaaM3 MHOTropaKTOPHOM MPUPOAbl  LUKOJIbHOM TPEBOMKHOCTU Y MNOAPOCTKOB; 60A3Hb
KOHTPO/bHbIX PaboT M NyB6/IMYHBIX BbICTYNAEHWUH; OYANMHI; TPEBOXHOCTb U NepdeKUMOHU3M 3HAYMMBbIX
B3pocabix. OCHOBHOWM BbIBOA, CTaTbW 3aKHOYAETCA B TOM, YTO COXPAHEHME U YKPENIEHUE NCUXUYECKOTO 340P0BbSA
yyalmxca TpebyeT LLenoCcTHOro noaxona, 06 beANHAIOLLETO YCUIMA CEMbM U LUKOJIbI.

Kniouesble cnosa:
NCUXOIOTUYECKOE 340POBbE LWKOJIbHUKOB; WKO/IbHasA TPEBOXKHOCTb; CTPECCOBbIE CUTYyaLMU; TNYHOCTHASA
TPEBOXKHOCTb; akaZeMniyeckne TpeboBaHMA; CTPax HECOOTBETCTBUSA OXKUOAHUAM; OYIINHT.

Ha cerogHswHWit aeHb npobnema COXpaHEHWUA MCUXONOTMYECKOro 340P0BbA LUKOAbHUKOB OCOHEHHO
aKTyanbHa, NOCKOJIbKY 0b6pa3oBaTesibHasA cUCTEMA C/IMLLIKOM BbICTPO MEHAETCA, KaxAabli rog, NoABNAOTCA HOBblE
TpeboBaHMA U GOPMbI NPOBEPKU 3HAHUI, @ PA3BUTUE TEXHOOTUIA SOMNOJHUTENbHO HArpysKaeT NCUXUKY AeTei.
He Kaxablit NogpOCTOK CNOCO6EeH CaMOCTOATENIbHO CMPABUTCS CO CTPECCOBLIMU CUTYAUMAMM U HArpysKamu.
KomnneKc cpenoBbix 1 BHYTPEHHUX GaKTOPOB PAa3BUTMA NOLPOCTKA BAMAET Ha Pa3BUTME TPEBOXKHOCTU Y AETEN.

K npuvyMHam, no KOTOpbIM BO3pacTaeT JIMYHOCTHAA TPEBOMKHOCTb: C/ieyeT OTHeCTU BbICOKUE
aKagemmyeckune TpeboBaHMA U CTPax He COOTBETCTBOBATb OXUAAHMAM, 60A3Hb KOHTPOJIbHbIX UTOFOBbIX PaboT n
ny6/MYHbBIX OTBETOB Yy AOCKM, OYAJIMHT U KOHOIMKTbI C YYUTENAMM, TaKKe CTpax CouManbHOM OUeHKWU. Tak,
[y6posurHa W.B., BbiCKa3biBasacb N0 3TOM TEME M OTMeYasa, YTo «MCUXoa0rMyeckoe baarononyyume pebéHka B
WKoie onpeaensaeTca atTmochepoit 4o6poKenaTenbHOCTN, OTCYTCTBMEM CTPaxa M YyBCTBOM 3aLUMLLEHHOCTUY [1,
c. 170]. BansHne cembu TaKKe HeNb3A He y4yuTbiBAaTb NPU aHaAM3e BO3HWMKHOBEHMMU TPEBOMKHOCTM, 34€eCb
OTMETUM HeCTabWNbHOCTb CEMEWHOM CUTYaLMM, TPEBOXKHOCTb M NepPPEeKLMOHUIM Y 3HAYMMbIX B3POCAbIX,
KOTOpble NOPOXKAAKT HU3KYIO CaMOOLLEHKY M HeyBEepPeHHOCTb B CBOMX cuiax. CyxoMAMHCKMA B.A. nucan, yto
«3ab0Ta 0 340poBbe pebEHKa — 3TO Nperkae Bcero 3a6oTa 0 rapMOHMU BCEX CTOPOH ero IMYHocTmy [3, c. 43].
CobCTBEHHO, UCXOAS M3 3TOTO MOJIOXKEHMUSA, BbIPA3NM, YTO TPEBOXKHOCTb PEAKO MMEET eAUHCTBEHHYIO NMPUUNHY
— 06bI4YHO 3TO coYeTaHNe HECKONIbKUX GAKTOPOB.

TpeBOXKHOCTb Y NOAPOCTKOB MOXKET BblpaXKaTbCA HE TOJIbKO BO BHYTPEHHMX NEPEKMBAHUAX, HO M HAXOAUTb
BbIXO/, BO BHELLHIOW cpeay. Hanpumep, 13-3a NOBbILLEHHON TPEBOXHOCTU pebeHOK SMOLMOHAIbHO HECTAabWUEH,
YTO MOXKEeT MOPOAMTb NMPUCTYMbl arpeccum M 3106bl B OTHOLUEHMM OKPYKAlOWMX. B AeAcTBUTENbHOCTU e
TUHENOKEP He YyBCTBYEeT CBOEM 3alUMLWEHHOCTM M CTapaeTca AaTb OTNOp /oboMy pasapaxkutento.
A. M. lMNpuxorkaH NnoATBEPKAAET CKAa3aHHOE W YTOYHAET, «YTO Y NOAPOCTKOB TPEBOXKHOCTb 4YacToO NPOABASETCA
yepes cMelLéHHble Gopmbl NOBEAEHMNA:  PA3LPAKUTENbHOCTb, HEFATUBU3M, BCMbIIBYMBOCTD,  FAe arpeccus
cTaHoBUTCA 6onee npuemnemon peakumei [2, c. 85—87].

Ha ocHOBe pAaHHbIX TE3UCOB Mbl BbISIBU/WM, YTO LIKO/JbHAA TPEBOMKHOCTb TpebyeT 6e3oTnaratenbHoWm
NpPoduNaKTUKK, Tae KNtoueBbiM ycnosuem 3pPeKTUBHOM NCUXONOTMUYECKOW NOAAEPKKN NOAPOCTKOB ABAAETCA
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co3aaHMe 6e30NacHOM U NoAAePKUBAOLLEN cpeabl — U B CEMbE, U B WKoe. Pogutenam u negaroram BarKHO
NOCTOAHHO NOKa3blBaTb PEOEHKY, YTO ero NPUHMMAIOT 6e30roBOPOYHO, OTHOCATCA C YBAaXKEHUEM U UCKPEHHEe
WMHTEPECYIOTCA ero NeperMBaHnAMM. ITO NO3BOAAET NOLPOCTKY CBOBOAHO BbipaxkaTb CBOWM YyBCTBA, He HOACH
ocyaeHma. [1na Hero KpamHe 3HAYMMO OLyLATb 3aLMLWLEHHOCTb M NOHMMATb, YTO B3POC/ble HE MPOCTO
BbICNYLIAIOT, HO U MOMOTYT CIPaBUTLCA C TPYAHOCTAMMU, @ B MOMEHTbI CUbHOFO 3MOLMOHANbHOMO HaNpPAXKeHUA
OKaXXyT HE0HXOAMMYIO0 NOALEPIKKY.

He MeHee Ba)KHOe ycnoBue MCUXONOMMYECKOM CTabUNbHOCTM NOAPOCTKOB — Pa3yMHas OpraHU3auma mx
y4yebHoOM Harpysku M pacrnopsgKka AHA. YpesmepHble akagemuyeckue TpeboBaHWA, MOCTOAHHAA CTpeccoBasn
Harpy3Ka 13-3a YacTbIX NPOBEPOK 3HAHMWM, a TaKKe HecbaNaHCMPOBAHHOE COYETaHME WKOAbHbIX M BHELLIKOAbHbIX
3aHATUI MOTYT YCMIMBATb TPEBOXKHOCTb Y y4awmxca. [loaTomy pogutenam CTOMT NOMOraTb AeTAM OCBaMBaTb
HaBbIKM TallM-MeHeXMeHTa — HayuuTb UX pacnpenenAtb BPema TaK, YTOObl FAPMOHMYHO co4veTaTb Y4éody,
OTAbIX N GU3MYECKYIO aKTMBHOCTb. egaroram, co CBOei CTOPOHbI, cneayeT usberatb Neperpysku y4eHWKoB
06BEMHBIMM AOMAWHUMM 3a4aHUAMM, NoAOMPan 3a4aHUA ONTUMANIbHOM CNOXKHOCTU U AaBas 06paTHYO CBA3b
B NoAAeprkmnsatoLeit Gopme — 3TO MOMOraeT COXPAHUTb NCUXOI0rMYecKkoe 6aarononyymne WKoAbHUKOB.

BarkHbim  ycnosuem 3PpPeKTUBHOroO  MNCUXONOro-NesarorMyeckoro  COMNPOBOXKAEHUA  MOAPOCTKOB
CTAQHOBWUTCA MOBbLIWEHNE MCUXOJIOTMYECKON FPAMOTHOCTM poauTene W NnejaroroB — B YaCTHOCTM, WX
0CBEAOM/IEHHOCTX B BOMPOCAX BO3PACTHOM NCUXOIOTMM WM cnocobos peryasauum smoumin. Korga s3pochble
NOHWMaAIOT, KaK NpOTeKaeT BO3PaCcTHOe Pa3BUTUE, KaKMe SMOLUMOHA/bHbIE peaKkLMn TUMUYHbI 418 NOAPOCTKOB U
Mo KaKMM MpM3HaKaM MOXKHO BbIABUTb MCUXONIOFTMYECKME CAOMKHOCTM, paboTa c yvyawmmucAa OaET 3amMeTHO
Nydwmne pesynbtatbl. OpraHM3ya TemaTMyecKkue poauTenbckme cobpaHuAa, KOHcyAbTauuMm M obydarowme
CEMUHApPbI A8 Nefaroros, MOXHO BblpaboTaTb eauHy0 cucTemy NPoduUNaKTUYECKNX mep. ITo obecneymBaeT
COrNacoBaHHOCTb AEWCTBUI BCeX Y4aCTHMKOB 06pPa30BaTeNIbHOrO Mpouecca M MO3BONSET CUCTEMHO peLlaTb
33434u NCUXONOTNYECKON NPOPUNAKTUKMN.

Takum 0b6pa3om, pekomeHaaumu Ans poguTenei 1 nefaroros OCHOBaHbl HA HEOBXOAMMOCTU NPUMEHATb
LLe/IOCTHbIN, COFIACOBAHHbIA M Hay4yHO [OKA3aHHbIM NOAXOZL K COXPAHEHUIO U YKPEMJIEHUIO MCUMXMYECKOTro
3/10POBbA YYaALLUXCA.

CNUCOK UCNOb30BaHHOM UTepPaTypbl:

1. Ay6posuHa N.B. Mcuxmnyeckoe 300poBbe AeTel U NOAPOCTKOB B KOHTEKCTE NCUXONOMMYECKON CyKObl: yueb.
nocobue. 4-e usa. EkatepmnHbypr: Jenosas KHura, 2000. 176 c.
2. MpuxoxaH, A. M. McrMxonorma TPEBOXKHOCTU: AOLIKO/bHbIN U LWKObHbIN Bo3pacT / A. M. TMpuxorkaH. —
2-e usa. — CN6.: Nutep, 2009. — 192 c.\
3. CyxomnuHckmin B.A. N3bpaHHble npounsseneHmna: B 5 1. K.: PagaHcbKa wkona, 1979. T. 2. 718 c.
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®EHOMEHONOIMMA U AUArHOCTUYECKUE NMPU3HAKU HOCUTENA CUCTEMHO-APXETUMMUYECKOIO
UHTENNEKTA: ONbIT KAHECTBEHHOIo MOAE/IMPOBAHUA

AHHOTauuA
JaHHanA cTaTbs ABAAETCA NPOAO/IKEHUEM UCCNEeA0BaHUA CUCTEMHO-apXeTUnuyeckoro nHtennekta (CA-
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WMHTeNNeKTa) KaK cneundruyeckoro KOrHMTUBHOIO CTUAA, TEOPETMYECKas MOLENb KOTOPOTro bblia nNpeacTaBiaeHa
paHee [4]. Uenbto paboTbl aBasetrca ¢eHOMEHOIOMMYECcKoe onmMcaHMe HocuTena AaHHOIo TUMNAa MHTEN/IEKTa U
onepaumoHanmnsauma KOHCTPYKTa Yyepes BbiABEHME YCTOMYMBLIX NOBEAEHYECKMX U KOTHUTUBHbIX MaTTepPHOB.
MeTogom uccnegoBaHMA BbICTYNUAO TEOPETUYECKOE MOAE/IMPOBAaHME HA OCHOBE CUHTE3a KayeCTBEHHbIX
OaHHbIX W3 CMeXHbIX obnacteii (MCUXOMIOTMU  BbICOKOUYYBCTBUTENbHbLIX OAEN, TUMONOTMA  JIMYHOCTH,
GEeHOMEHOI0MMN  LUIM3OTUMMYECKOTO CMeKTpa). B pesynbTate npeactaBAeH AeTaiu3uMpoBaHHbIA MOpPTPeT
HocuTens CA-UHTeNNeKkTa, OnucaHbl K/l4YeBble MNapagoKCbl ero couuanbHoro  GYHKLMOHUPOBAHUSA
(MuMmnkpua/«cbon») n aganTMBHbIE CTPATEMMU B Pa3/IMYHbIX CUCTEMAX. YCTAHOBEHO, YTO AnddepeHLNpPYIOLLMM
NPU3HAKOM CNYXKUT NOCTOSIHHAsA HanpaBAEHHOCTb BHUMaHUA Ha MeTa-ypoBEeHb CUCTEM U apXxeTunoBs. Ha ocHoBe
npegnoxeHHon deHomeHonormn chopmynMpoBaHbl NpeaBapuUTesibHble AMArHOCTUYECKUME OPUEHTUPbLI U
BblABUHYTA OLlEHOYHAas rMNoTe3a O PacnpocTpaHéHHOCTU peHomeHa (1-3% nonynsumn), obocHoBaHHanA yepes
MHTErpauMio CyLLecTBYIOWMX MCUXONOTMYECKMX Mogdeneil. Pabota co3gaéT ocHoBy Ans nepexoja K
aMnupuyeckon BepndurKaumm KoHcTpyKTa CA-MHTENNeKTa.
Kntouesble cnosa:
CUCTEMHO-apPXeTUMUYECKUIA UHTENNEKT, GEHOMEHOJIOMMA, KOTHUTUBHbIN CTUb, META-NO3ULMUA,
ANArHOCTMYECKNE NPU3HAKU, BbICOKOYYBCTBUTENbHbIE 04N, PAaCNPOCTPAHEHHOCTD.

Chebotareva N.D.
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PHENOMENOLOGY AND DIAGNOSTIC FEATURES OF A BEARER OF SYSTEMIC-ARCHETYPICAL
INTELLIGENCE: A QUALITATIVE MODELING APPROACH

Annotation
This article is a continuation of the study of systemic-archetypal intelligence (SA-intelligence) as a specific
cognitive style, the theoretical model of which was presented earlier [4]. The aim of the work is the
phenomenological description of the bearer of this type of intelligence and the operationalization of the
construct through the identification of stable behavioral and cognitive patterns. The research method was
theoretical modeling based on the synthesis of qualitative data from related fields (psychology of highly sensitive
people, personality typologies, phenomenology of the schizotypal spectrum). As a result, a detailed portrait of
the bearer of SA-intelligence is presented, the key paradoxes of their social functioning (mimicry/"glitches") and
adaptive strategies in various systems are described. It has been established that the differentiating feature is
the constant focus of attention on the meta-level of systems and archetypes. Based on the proposed
phenomenology, preliminary diagnostic guidelines have been formulated and an estimative hypothesis about
the prevalence of the phenomenon (1-3% of the population) has been put forward, justified through the
integration of existing psychological models. The work creates the basis for the transition to empirical verification
of the SA-intelligence construct.
Keywords:
systemic-archetypal intelligence, phenomenology, cognitive style, meta-position,
diagnostic features, highly sensitive people, prevalence.

BeepeHue
KoHuenT cuctemHo-apxeTunuueckoro uHTennekta (CA-uHTennekra), BBeAEHHbIN B  KayecTse
TEOPEeTUYECKOTo KOHCTPYKTA [4], onucbiBaeT cneunduyecknini KOrHUTUBHbIN CTU/Ib, OPUEHTUPOBAHHbIN HA aHaNu3
rNyBGUHHBIX MATTEPHOB B CAOMHbIX cucTemax. OgHAKO ANs ero MHTerpaumm B UCCNenoBaTeNbCKoe nosne U
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NPaKTUYECKYO AMArHOCTUKY HeobxoamMm nepexon oT abcTpakTHOM Moaenn K GeHOMEHOI0rMYECKOMY ONMUCAHUIO
ero HocuTenen. IToT War NO3BO/IUT OTBETUTb HA PAL NPAKTUYECKMX BONPOCOB. Kak pacno3HaTtb Yenoseka ¢ CA-
WHTENNIEKTOM B MOBCEAHEBHOWM KM3HM? KaKoBbl €ro noBeAeHYECKME CUFHATypbl, CTpaTerMm agantauuu u
BHYTPEHHME KOHOAMKTbI? Mcxops M3 3TOro, Lenbio JaHHOM CTaTbM ABNASAETCSA CO34aHME KaueCcTBEHHOW MOAEeNN-
noptpeTa Hocutena CA-UHTENNEKTA, BbIABJEHNE YCTOMUYMBDIX BHELLUHMUX U BHYTPEHHUX NPU3HAKOB U 0BCyKaeHUe
BO3MOMHbIX NyTein ero naeHTMdukaumm. PelweHne 3Toi 3aga4um No3BoanUT BepudUMLMPOBaATL TEOPETUYECKUIA
KOHCTPYKT 4epe3 ero COOTHeCeHWe C HabntogaeMol pPeanbHOCTbO M 33/I0KMT OCHOBY Aas  Oyayimx
3MNUPUYECKUX UCCNe0BaHUN.
MeTopa;: TeopeTMyeckoe MogeIMpoBaHue Ha OCHOBE CUHTE3a CMeXKHbIX obnacTei

BBMAYy HOBM3HbI KOHCTPYKTA M OTCYTCTBMA MNPAMBIX SMMAUPUYECKMX [aHHbIX, OCHOBHbIM METOLO0M
BbICTYMaEeT TEOPETUYECKOE MOAENNPOBAHUNE. EFro MCTOYHMKAMM ABAAIOTCA:

1. KayecTBeHHble OMMCAHNA KOFTHUTUBHOIO CTUASA UL, C BbICOKMMM NOKA3aTENAMM MO LWKANAM OTKPbITOCTU
OnbITY M UHTYNLMK (B pamKax moaenei Big Five n toHrMaHcKux Tunonoruii) [2, 6].

2. DeHOMEeHON0OrNA BbICOKOYYBCTBUTENbHBLIX Ntoaei (HSP), xapaktepusyowmxcs rnybuHoit ob6paboTku
CEeHCOpHOI nHbopmauuu [5].

3. I3yyeHre apanTUBHbIX MPOABAEHUM 4YepT LWM30TUNMYECKOro cnektpa [1] (HeobbluHbIA oOnbIT,
CK/IOHHOCTb K MOMCKY NaTTEPHOB) B HEK/IMHUYECKOW NONyAALUMN.

4. AHanu3 aBTOOMOrpaduUecknx CBUAETENLCTB W NYBAMYHBIX 006pPa3oB /WL, Yb€ TBOPYECTBO WU
npodeccnoHanbHan A4eaTeNbHOCTb A4EMOHCTPUPYIOT YepTbl CA-aHanm3a (NucaTtenu, pexunccépsl, cTpaTerniyeckne
aHaINTUKK).

Ha ocHoBe cMHTE3a 3TUX [AaHHbIX OCYLLECTBAAETCA JIOTMYECKas PEKOHCTPYKLMA LLeNOCTHOro
NoBeAeHYECKO-KOFHUTUBHOIO NaTTepHa.

®deHOMeHOoNornYecKuii NopTpeT: BHELLHUe U NoBeAeHYecKue NpusHaKm

Hocutenb CA-uHTeNNeKTa penKo BbIAENAETCA HAPOYMTOM 3MaTaxKHOCTbio. Ero oTanumsa HocaT Honee
TOHKWUIN, PYHKLIMOHAbHBIN XapaKTep. Kntouesble chepbl NPosiBAEHUA:

1. B3rnaa v BHUMaHue.

e BHelwHee nposBaeHue: «MeTa-B3rnaa» — CO34aETCA BMe4vaT/eHue, YTo B3rNAL HamnpaBAeH CKBO3b
cobecegHMKa  WAM  CKAHWMPYET  OKpyrKatowee  NPOCTPAHCTBO.  B3rnag — aHanuTUYecKuit,  MHoraa
pachOoKyCUMpPOBAHHbINM (B NepMos BHYTPEHHEN BU3yannsaumm).

o CMCTeMHasn NpuyMHa: BHMMaHMe HanpaB/ieHO NPenMyLLECTBEHHO Ha NATTEPHbI M KOHTEKCT. Mpouncxoant
nocTtoaHHoe $OHOBOE MOALENMPOBAHME NIOTUKM MU 3MOUMOHANbHOIrO nons cobecegHMKA U BNUCbIBAaHWE UX B
aKTyasibHbIA CUCTEMHBI KOHTEKCT.

2. Peuyb U KOMMYHUKaLMA.

® BHellHee nposBaeHue: [IMCCOHAHC CNOXKHOCTU U MPOCTOTbl — CNOCOBHOCTb FOBOPUTbL OYE€Hb MPOCTO O
CNOXHOM (4epe3 TouHyto meTadopy) MAM HEOXKMOAHHO C/IOXKHO O MNPOCTOM (NP BbISBJAEHMU CKPbLITOrO
cuctemHoro cbs). XapaKTepHbl naysbl nepes OTBETOM — He OT HeyBEepPeHHOCTM, a OT 3amnycka npouecca
MOAENNPOBAHUSA.

e CMCTeMHaA NpUYMHa: A3bIK MCNONb3YETCA KaK MHCTPYMEHT 1A TOYHOM nepesayun CTPyKTYypbl MbICn, a
He NnoAAep’KaHusA CoLManbHOro pMTMa. B npuopuTeTe afeKkBaTHOCTb MOAENN, @ HE NNABHOCTb AManora.

3. Ogexkpa u cTUNb.

e BHewHee npoasneHue: [peobnagaer  GYHKUMOHANbHLIA  MWUHUMMANM3M  WUAM  OCO3HAHHbLIN
«HappaTUBHbINY KOA, (FrAe KaXKabliA SNEMEHT CAYKUT YacTbto IMYHOM MUDONOTUN AN CUTHANOM «cBOUMY). Moaa
pazy MmoAbl BCTPEYaeTCA peaKo.

o CucTeMHan npuumHa: Oaexaa BOCNPUHUMAETCA Kak NoAcMcTeMa B 06LLelt cTpaTernm B3aumoaencTems.
Eé 3amauya — Mb60 3PEKTUBHO CHUMKATb KOTHUTUBHDINA «LUIYM», IMBO0 BbIMONHATL TOYHYIO KOMMYHUKaTUBHYIO
dYHKUMIO B pamKax 60/bluelt coumanbHOM CUCTEMDbI.

232


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

4. NosepeHue B NPOCTPAHCTBE.

e BHelwHee nposeneHune: Habntogatotca ABe OCHOBHble cTpaTernun: «Habntogatenb Ha nepudepum» —
3aHMMaeT nosuvumio (y CTeHbl, B Yr/ay), NO3BOAANOWY BUAETb BCE MNPOCTPAHCTBO (MeTa-no3uuua);, uau
«Co3gaTtenib canoHa» — aKTUMBHO cobupaeT BOKpyr cebs mMUKporpynny aas rnybokoro pasroBopa, UrHopupys
obwmii doH.

o CucTeMHasn npuymHa: NMo3numMoHMpoBaHNE NOAYMHEHO 33434e ONTUManbHOro cbopa AaHHbIx. Lenb —
nMbo NonyunTb LENOCTHbIM 0630p cucTemMbl, MO0 CO34aTb W30/JMPOBAHHYID MUKpOCpeny, FAe BO3MOMKEH
coaepKaTenbHbl, CACTEMHbIN ANanor.

5. Peakuuu n amouum.

e BHelwHee npossaeHne: Onepexalowan peakuma — TEHAEHLMA OTBeYaTb Ha pensnky cobecesHWKa,
npesABOCXMLAA €€ 3aBeplieHne Uau Bepbanunsys eé€ CKpbITbld CMbICA. 2. KOHTEKCTYaNbHO «3ana3ablBatoLwan»
WU «HEYMECTHAA» peakuma — MOMKET He MpPOoABUTb OXMAAEMOW 3MOLMM B MOMEHT BbIMJIECKA, HO MNO3XKe
npeAcTaBUTb AETaslbHbIA aHaNWU3; UK NPOABUTL SMOLMIO (HanpumMep, cMex) B cepbE3HOM CUTyaLMK, CTaBLUYIO
peakumen Ha 0co3HaHMe abcypaa CMCTEMHOIO NPOTUBOPEUUS.

e CuctemHas npuumHa: 1. Pesynbtat 6ecco3HaTe/IbHOro MoAeIMPOBaHUA — MO3T C BbICOKOM CKOPOCTbIO
CYMTbIBAaeT NaTTepH MblWaeHMa cobecefHMKa, NPOrHO3MPYA pasBUTME MbICAW. 2. IMOUMKU crepyroT 3a
pe3yabTaTOM KOFHUTMBHOTO aHann3a. Mi3HavyaibHO BO3HUKAET HE COLMAJIbHO OXKUAAaeMbl apdeKT, a BHYTPEHHSAA
KOFHUTMBHAA OLLeHKa. Peakuma aABAAeTcA OTBETOM Ha BbIBOL MOZE/IN, @ HE HA NEPBUYHbLIN CTUMY.

6. CoumanbHbIl pUTM.

e BHewHee npoaAsneHue: «KaTanuTuyeckaa nynbcauua» — MNepuogbl  BbICOKOM  COLMAbHOM
BOBJ/IEYEHHOCTU U FEHEPALMM CMbIC/IOB PE3KO CMeHAITCA $a3zamm NOSIHOFO KOTKAOUEHUA» U yxo4a B ceba unm
¢um3nyeckoro yganenma. Habatogaetca McToweHMe OT HEeobBX0AMMOCTU MOCTOAHHOIO «MEPeBOAA» C/OMKHbIX
MbICNIEN B YNPOLLEHHbBIN COUMANbHbIN KOA.

o CucTeMHas nNpuyYmHa: Bbicokne sHeprosaTtpaTbl HA FYyOMHHYIO reHepaunto n 06paboTKy cmbic/ioB. ITO
CO343éT NOTPebHOCTb B UMKAAX Nocieaylowed BHYTPEHHEN MWHTerpaumMmM W BOCCTAaHOBAEHMA MNocC/e
WHTEHCMBHOIO COLMANbHOIO B3aMMOAENCTBUSA.

Crpaterum apganTtauum («KMacKkmM») B passIMYHbIX COLMUAIbHbIX CUCTEMAX

MepexmMBaa CBOK «MHAKOBOCTb», HocuTenn CA-UHTeNnnekTa BbipabaTbiBalOT BbICOKO3IhGDEKTUBHbIE
CTpaTerMm MUMMKpPUN:

1. B opucHOM cucteme ¢ }KECTKMM KOA0M.

o BHelwHU Bua: besynpeyHbiii KamypasK, COOTBETCTBYIOLLMIA KOPNOPAaTUBHOMY ApPEcc-Koay.

o [loBegeHne: Ha coBellaHUAX MOXKET COXpPaHATb MosYaHWe 6onbllyto 4YacTb BpemeHW. Ero pepgkue
BbICKa3blBaHMA YAacTO NPeACTaBAAOT COBOM CUCTEMHDBIM AMArHO3 CUTYaLLMK UK CTaBAT KAOYEBOWN METa-BONPOC.

o «C6boM» [/ JIMMUT apanTMBHOCTU: BblparkeHHoe um3beraHMe HedOpPMasbHbIX KOPMOPATUBHBIX
MepPONPUATUN AN PAHHWUI YXOL, C HUX BCNEACTBME BbICTPOrO UCTOLLEHWUA OT NOBEPXHOCTHOMO 06LLEHNA U CyeTbl.

2. B TBOpUecKoit/MHTeNneKTyanbHo cpege.

o BHewHUM Bna: OCO3HAHHbIN HAPPATUBHbBIN CTUAb, CAYXALWMMA CUFHAZIOM «CBOMMY» Yepe3 OTCbIIKM K
KoHuenumam, mudam, punocodckum cuctemam.

o NoBegeHne: YacTo CTaHOBUTCA ALPOM MPUTSXKEHUA, 3a4aBas rNyOUHY M HanpaB/ieHMe pPas3roBopa, a
TaK¥Ke NIerko yCTaHaB/AMBAA CBA3M MeXAY Pa3/IMYHbIMU SNCLMUMIUHAMMU.

e «C6oi» / JIUMWUT aganTMBHOCTU: Pe3Koe aMOUMOHANbHOE M KOTHUTUBHOE «OTK/OUYEHME» U YXOA4 B
CUTYaumu, Koraa pasroBop CBOAMTCA K 6aHaNIbHOCTAM UAU HENPOAYKTUBHOMY 0OMeEHY KauLle.

3. B akapemunueckom cpeae.

e BHewHUin BuA: CoyeTaHMe aKaAeMMYecKoro O¢yHKLMOHAAM3Ma C  [ONYCTUMbIMKU - 31EMEHTaMM
WHAMBUAYANbHOIO CTUAA (TaK Ha3blBaemoe «y4éHoe besymmnen).

e [loBegeHue: MNpoAasaaeTca B CKIOHHOCTM 334aBaTb BOMPOCHI O METOA0J/IONMN U FPaHULLAX MPUMEHUMOCTH
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TEOPWIA, @ TAKXKe B YCTOMUMBBIX MEXAUCLMUMNANHAPHBIX MHTEpEeCcaXx.

e «C6o1» / IUMUT afanTUBHOCTU: BO3MOKHbI TPYAHOCTU C BbINOSHEHNEM (OPMasbHbIX TpeboBaHWi,
TPebyoWwmx MeXaHUYeCKOro 3anoMmMHaHUA (HanpuMep, Ha 3K3ameHax), NpM OAHOBPEMEHHOM CNocobHOCTM
€03/4,aBaTb UccnenoBaTeNbCKMe paboTbl BbICOKOTO YPOBHA, OCOBEHHO Ha CTbIKe ANCUMNANH.

OueHoYHanA rmnoTesa o pacnpPoCcTpaHEHHOCTU U eé o60CcHOBaHMe

PacnpoctpaHéHHOCTb  CA-MHTeNNeKTa Kak  Bedywero, ecTeCTBEHHOro  KOFHUTUBHOMO  CTUAA
npeasaputencHo oueHuBaetca B 1-3% nonynaumun. [JaHHAs OUEHOYHAA rMMNoTe3a NOoJyYaeT KOCBEHHOe
noaTBepXKAeHUE NPU CONOCTABAEHUM C AaHHBIMU U3 CMEXHbIX 061aCTel, YKa3blBAOWMMM HA CXOXKYIO LOH0 AL,
C NOrPaHMUYHbIMU KOTHUTUBHBIMU XapPaKTEPUCTUKAMMU:

1. Cragum passutMa U MmeTa-no3unumua (MHTerpanbHblii noaxoa). CornacHo mogenu K. Yunbepa, gons
HaceNeHnn, AOCTUMAIOWErO KBUAALLNXY (BUA-LEHTPUYECKUX) N BONee BbICOKUX CTaguii pa3BUTUSA, ANA KOTOPbIX
XapaKTEePHO YCTOMUYMBOE META-NMO3ULMOHHOE MbllneHue, coctasnset 5-10% [3]. Mo»KHO NpeanosioKuTb, YTo
NINLWb YacTb U3 3TOM rpynnbl 061aaaeT cneunduYeckomnm CKAOHHOCTbIO K CUCTEMHO-aPXeTUMUYECKOMY aHaan3y
NCUXOCOLMANBHBIX CUCTEM, YTO CyXKaAET OLLEHKY.

2. TemnepameHTHaA M NcuxomeTpuuyeckasa 6asa. lepeceyeHne ABYyX BaXKHbIX MPEAUKTOPOB TaAKXKe
YKQa3bIBAET HA Y3KyO rpynny:

® BbiCcOKas ceHcopHas vyBcTBuTenbHocTb (HSP) Habaoaaetca y 15-20% nonyasauum [5].

® JKCTpeMasibHO BbICOKME 3HaYeHMA no WwkKane «OTKpbIToCcTb onbiTy» (Openness to Experience) B moaenu
«Bbonblasa NATépKa», KOTOPble KOPPENUPYIOT C aBCTPAKTHBIM MblLWAEHUEM, UHTENNEKTYAIbHbIM H06ONbITCTBOM
W MOWCKOM MATTEPHOB W, COTIaCHO HOPMaibHOMY pacrnpefeneHuto YepT JNYHOCTU, XapaKTepHbl A1A KpalHUX
npoueHTUnei (ycnosHo, >90-i NPOLLEHTUAB), YTO COOTBETCTBYET NpUMepHo 2—5% nonynauuu [7, 8, 9].

o COBMECTHOE Ha/AuMuMe 3TUX YepT, Heobxoaumblx aAna CA-UHTeNNeKTa, 3aKOHOMEPHO AO/IKHO
BCTPEYaTbCA PerXKe, YeM KaXK4as B OTAE/IbHOCTH.

3. [laHHble TUNONOrUYECKUX moaenein. Teopuu, Bocxoasawme K Tunonormm K.I'. KOHra, npegocrtaBasaoT
BaXKHbIN OPUEHTUP, YKA3bIBAA HA CAaMy KOTHUTUBHYIO 6a3y CA-UHTENNEKTA — AOMUHUPYIOLWYO MHTYnLMIO (N) Kak
byHKUMO BOCNPUATUA TNYBUHHBIX CcBA3ei 1 naTTepHoB. CornacHo ctatuctuke MBTI, Bce MHTYMTUBHbIE TUMbI B
CYMMe COCTaBAAIT OKON0 26.7% Nonynaumm, 4To 3aaéT BEPXHUN TEOPETUYECKMI Npesen ANa NOoTeHLMANbHbIX
HocuTeneil. OAQHAKO KAOYEBbIM A/ OLEHKM ABNAeTCA He Tin cam no cebe, a pepKas KoHourypauums
cnocobHocTel BHYTpM Hero. Hanbonee peneBaHTHble Ana CA-aHann3a MHTPOBEPTHbIE UHTYUTMBHbIE Tunbl (INFJ,
INTJ, INTP) aBnatoTca cTaTUCTUYECKMM MeHbluMHCTBOM [10]: INFJ (~1.5-2.3%) 1 INTJ (~1.8-2.6%) camu no cebe
yKe nonagzatoT B AnanasoH 1-3%, a INTP (~3.3-4.8%) — 6/1130K K Hemy. ITO YKa3bIBAET, YTO AaxKe Heobxoammas
TMRoNorMyeckas ocHoBa Ana CA-MHTenneKTa BCTPEYaEeTCs C YaCTOTOM, XOPOLLO COrNacyoLLelics ¢ BblABUraemoi
rmnoTesoln, OCODEHHO ecAn y4yecTb, 4YTO peanusauma nosaHoro noTeHuuana CA-MHTennekta Tpebyer
[ONONHUTENIbHON cneundrUYecKomn «apxeTUNMYeCcKon HaCTPOMKNY, Pa3BUTOM He Y KaxKA0ro NpeAcTaBuTens Tuna.

4. KocseHHble noBegeHYeCcKUe U colanbHble MapKepbl. IMNMPUYECKN HabatogaeTcs, 4To Hocutenun CA-
MbIWAEHNA He GOPMUPYIOT MACCOBbLIX COLMANBbHBIX MHCTUTYTOB, @ UX CNeLMPUIECcKMii KOTHUTUBHbBIN CTUAb He
ABNAETCA LUMPOKO PaCNPOCTPAHEHHbIM. ITO COrAacyeTcA C UX TUMUYHBIMM CaMOOTYETAMKM 06 OLLyLLEHWUM
«CTPAHHOCTU» U TPYAHOCTAX B MOUCKE KCBOMUXY, YTO MOXKET CAYKUTb AONOAHUTENbHBIM, EHOMEHOIOTUYECKUM
NoATBEPXKAEHMEM UX CTAaTyCa KOTHUTUBHOFO MEHbLLMHCTBA.

3aknoueHne U AMarHocTUYeCcKmue OpUeHTUPbI

Takum o06pa3om, B cTaTbe nNpeacTaBieHa pas3BEpHyTasa (eHOMeHO/NorMyeckaa MofAenb HocuTens
CMCTEMHO-apPXeTUMNYECKOTO MHTENNIEKTA, ONUCHIBAIOWAA ero Kak «npodaiinepa peanbHOCTUY, Yb€ BHUMAHME
NepMaHeHTHO CMELLLEHO C O6BEKTOB Ha aHaINM3 META-YPOBHA CUCTEM M apPXETUMMYECKMX NATTEPHOB, B KOTOPbIe
Te BCTPOEHbI. KNtoueBbiM AMArHOCTUYECKMM MPU3HAKOM ABAETCA NapagoKcasbHOe codeTaHue BesynpedHoi
COUMANbHON MUMWMKPUKM C NapanfefibHbiM MeTa-ypOBHEBbIM aHA/IM30M CaMoOM cucTeMbl, Tpebytowel aTon
MUMUKPUN.
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MpeanoxeHHble NoBeAeHYECKME MapKepbl U cTpaTernn agantaumm GopmupyoT SMAUPUYECKYHO OCHOBY
ANA pa3paboTKM CTPYKTYPUPOBAHHbLIX WMHTEPBbBID WU METOL0B HabnwgeHua B Oyaywmx uccaefoBaHUAX.
BblABMHYTas OLLEHOYHAA rMNOTe3a O HU3KOW pacnpocTpaHEHHOCTU (1-3%) He ToNbKo 06BACHAET 0COBEeHHOCTH
COUMOKYNbTYPHOW aganTaLmy TakMX N0AEN, HO U YKa3blBaeT Ha UX MNOTEHLMANBbHO BbICOKYH QYHKUNOHANbHYIO
LEHHOCTb B Ka4yecTBe «AaTYMKOB HaMPAXKEHMA» U KTeHEePaTOPOB CMbIC/1a» B KPU3UCHbBIX A5 CUCTEM CUTYaUMSX.

JIOrMYHbIM Cneayowmm LWarom B PasBUTUM AAHHOW UCCAeL0BaTE/IbCKOM MpPOrpammbl AOJXKHA CTaTb
pa3paboTKa 1 BaangmsaLma cnewmaansMpoBaHHOro NCUXOL4MArHOCTUYECKOTO MHCTPYMEHTAPMA, NO3BONAIOLLENO
nepemnTn OT KaYeCTBEHHOTO MOAE/IMPOBAHMA K KOJIMYECTBEHHOWN BepuPUKaLMN KOHCTPYKTA.
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YAK 36
o U3blwaH
Maructp 2
Bbicwasn WwkKona rocyapcTBeHHOTO yrNpasB/ieHna
MOCKOBCKOro rocyapCTBEHHOro yHMBepcuTeTa
MOCKOBCKMIA rocysapCTBEHHbIN YHUBEPCUTET

NMCCNEAOBAHUE CTPATEIMN PASBUTUA UCKYCCTBEHHOIO MHTENJIEKTA B POCCUN:
NPEANOCLINIKK, NYTb U NPOBNEMbI

AHHOTauuA

B QpOaHHOM cTaTbe HA MNpPUMepe aHa/M3UPYeTCA FoCyAapCTBEHHaA MoOAeNb CTpaTernn pPasBUTUSA
MCKYCCTBEHHOTO WHTensneKkTa B Poccum. Ha ocHoBe aHanusa NOMIMTUYECKMX AOKYMEHTOB M TeMaTUYECKUX
WUCCNeA0BaHUI paccMaTpMBalOTCS NPeAnocCbi/KK, coAepyKaHue, MexaHM3Mbl peanunsaumm u npobnembl 3ToM
CTpaTervu. YKasblBaloTcA NPeMmMyLL,ECTBA A4aHHOM MOAenn B MOBuan3aLmMm pecypcos, a TaKXKe NnoTeHumMabHble
PUCKU AN1A PbIHOYHOW AMHAMMKU. [laHHOE MUcCneloBaHME NPeaoCTaB/AeT UeHHble CBeAEHUA AN1a ynpas/ieHus
WMHTENNEKTyaIbHbIMM 0OLLECTBAMM B PA3/IMUYHbIX MHCTUTYLMOHAIbHbIX KOHTEKCTaX.

Kntouesble cnosa:
MCKYCCTBEHHbIN MHTENNEKT, HaUMOHanbHas cTpaTerns, Poccua, rocygapcteeHHoe ynpasaeHue, uneposas
TpaHcdopMaumsa, ynpaBaeHne gaHHbIMM, TEXHOOTMYECKAnA NOAUTUKA.

Abstract

His study analyzes the state-led governance model of artificial intelligence development strategy in Russia
as an example. Through policy documents and case studies, it explores the theoretical foundation, key
components, implementation mechanisms, and challenges of this strategy. The findings highlight the advantages
of this model in resource mobilization and its potential constraints on market vitality, providing insights for
intelligent society governance under different institutional backgrounds.

Key words:
artificial intelligence, national strategy, Russia, state governance, digital transformation,
data governance, technology policy.

|l. BBeaeHue

C pasBuTMEM CTpATErMyYecKMX TEXHOJIOTUI B PaMKax HOBOIO BWUTKA TEXHO/IOFMYECKON PeBOIOLMU U
NPOMBILLJIEHHON TPaHCPOPMALMM WUCKYCCTBEHHBIN WHTeNnnekT (MWU) cTan LEeHTPOM KOHKYPEHLUU Mexay
BeAyLWMMM CTpaHamMu Mupa. Poccus, Kak cTpaHa c 6oraTbiMu TpPaauMUMAMM Hay4yHbIX WMCCAEAO0BaHUN U
3HAYUTENIbHBIM HAKOMAEHWEM TEXHO/IOMMIA, BbiBena pa3paboTky MU Ha HauMOHaNbHbIA CTpaTerMyeckui
YPOBEHb, YCKOpPAA TEXHONOrMYECKMe MWHHOBALMM W MNPOMBbIWJEHHOE NPUMEHEHWE MOCPeACTBOM pAda
NONIUTUYECKUX MepP, CTPEMACb 3aHATb 3HAaYMMOE MecCTO B r/106anbHON KOHKYypeHTHoW cpege WW. [daHHoe
nccnenoBaHWe, OCHOBAHHOE HA aHA/IMTUYECKON MepCneKkTMBE YNpPaBAeHUA MHTENNEeKTyalbHbIM O6LLECTBOM,
CUCTEMATUYECKM PACcCMaTpUBAET MNPeAbICTOPUIO, OCHOBHOE COZEpP)KaHWe, MyTU peanusaumm u ocobeHHOCTU
ynpaBieHUA POCCUIACKOWM cTpaTernn passutua UMW, cTpemacb nNpesoctaBuTb LEHHYO MHPOpMmaumio ans
NOHUMaHUA moaenei pa3sutua MM noa pykoBoacTBOM rocyaapcTaa.

C TeopeTMyecKon TOYKW 3peHMA [AHHOE MCCAef0BaHME OMNUPAETCA HA KOHUEMUMIO TEXHONOTMMYECKOM
napaguMrmbl (TEXHUKO-3KOHOMMYECKOW MNapagurmbl), NpeanoXeHHY POCCUIACKON 3KOHOMMYECKOW LLIKOJIOM
(ThasbeB M JIbBOB), a TaKXe Ha TeOPUID HAUMOHANBHOIO CTPATENMUYECKOrO MJAaHUMPOBAHUA B KOHTEKCTE
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TEXHONOrMYecKon TpaHchopmaLMm. T TeopeTUYECKME NoAXOAbl MOAYEPKMBAIOT CUCTEMHYHO PO/b FOCYAapCTBa
8 GOPMMPOBAHMN TPAEKTOPUMN TEXHONOTUYECKOTO PA3BUTUA N MHTETPALLMMN HALLMOHAIbHbBIX HAYYHO-TEXHUYECKUX
1 NPOU3BOACTBEHHbIX PECYpPCoB, obecneunBan HaLEKHYIO METOA0IOMMYECKYO OCHOBY A/1A aHA/1M3a YHUKaIbHOM
poccuiicko moaenu passutmna MM, ocHOBaHHOWM Ha rocy4apCTBEHHOM YNPABAEHUMN.

B TO e Bpemsa, BHegpeHuMe WM Kak NpPOPbIBHOWM TEXHO/MOIMW TECHO CBA3AaHO C MNPOLLECCOM
COUMOTEXHUYECKOrO MPOEKTUPOBaHUSA, TPebya MccnefoBaHWUA CAOXKHOIO B3aMMOLENCTBUA TEXHONOMMYECKMX
CUCTEM, COLMA/IbHbIX MHCTUTYTOB M HOPMATMBHO-NpPaBoBoi 6asbl. MO3TOMYy CUCTEMHbIA aHanAW3 cTpaTernu
passutMa UM B Poccmm C TOYKM 3pEHUA WMHTENNIEKTYaNbHOrO rOCyAapCTBEHHOrO YNpaBAeHUA MMeeT KakK
TEOPETUYECKY 06OCHOBAHHOCTb, TaK M NPAKTUYECKYO 3HAYMMOCTb.

PasBuTHe ucKkyccTBEHHOTO MHTenneKTa (MU) B Poccum — 3TO He TONIbKO Cama TEXHOJIOTUA, HO U BaXKHENLWNIA
KOMMOHEHT HalUMOHabHOM CcTpaTernm moaepHusaumm. CornacHo «HauMoHanbHOM cTpaTternm passutua MU oo
2030 roga», Poccus nnaHupyet K 2030 roay BHecTu o 11,2 TpaH pybnei (npumepHo 1,2 TpAH toaHen) B cBOW
BBI 3a cuéT npumeHeHna UM, a KopnopaTmnsHble U rocygapcTBeHHble nHeectuumnm 8 U ysenmnyatca go 850 mapa,
pybnein. ITa cTpaternyeckan Lesib AE€MOHCTPUPYET HamepeHue Poccum ucnosb3osaTb MU B KayecTBe HOBOro
ABUratena 3KOHOMMYECKOrO POCTa, a TaKKe OTpaxkaeT eé pelMMOCTb OTKas3aTbCA OT pecypco3aBUMCUMMON
3KOHOMWYECKOW CTPYKTYPbI B YCIOBUAX FNOOANbHOM TEXHONOMMYECKON KOHKYPEHLMMU.

C TOYKM 3peHMA TEOPETUYECKOrO WCCAeAO0BaHUA, POCCUICKAs CTpaTerns pPasBUTUA WCKYCCTBEHHOTO
WHTE/IIEKTa HOCUT SIPKO BbIPAXKEHHbIN rOCyAapCTBEHHDbIN XapaKTep, NpeacTaBaan coboi TMNUYHbIA NpUMep A
N3y4yeHMA ynpaBAeHUA UHTENEKTYaIbHbIM 0bLLecTBom. [ocy4apcTBO UrpaeT MHOXECTBEHHYIO POJib B Pa3BUTUM
NWN: OHO 0AHOBPEMEHHO BbICTYMAET CTPATErOM U MPOBOAHUKOM MOJIMTUKM, A TaKKe MOCTABLLMKOM PeCcypcos U
perynatopom. 3Ta MoZenb OTANYAeTCA KakK OT pblHOYHOW mogenu CLUA, Tak U OT ABYXCMCTEMHOM MOZENU
rocyfapctea M pbiHKA B KuTtae, 0651a83a CBOMMM YHUKANbHbIMU XapaKTEPUCTMKAMKW U JIOTUKOW. AHanus
pPOCCUMIACKOro Kelica MoxkeT oboratutb NOHMMaHWe Kak Kutaem, Tak M Poccuel nytein ynpasieHuA
WHTENNeKTYa IbHbIM OBLWECTBOM B Pa3/INYHbIX MHCTUTYLLMOHA/IbHbIX YCIOBUAX.

TeKywne wuccnenoBaHUA pPa3BUTUA MCKYCCTBEHHOIO WMHTeNNeKkTa B Poccum OCTaloTca OTHOCUMTENbHO
orpaHunyeHHbimun. CyuiecTBytolLaa AMTepaTypa B OCHOBHOM COCPeAO0TOYEHA HA TEXHOOMMYECKMX aCMeKTax uam
aHanM3e KpaTKOCPOYHOM MNONUTUKM, W OTCYTCTBYIOT CUCTEMATUYECKME WCCNeAOoBaHMA C TOYKM 3peHuA
yrnpaB/ieHUA WHTeNNeKkTyanbHbiM obuectBom. Lenb faHHOMW cTaTbM — BOCMAOAHWUTL 3TOT npoben,
NPOaHaNN3MpPOBaB OOLLYIO CTPYKTYPY, MEXaHU3MbI peanm3aumnm n ocobeHHOCTU ynpaBaeHUsA B paMKax CTpaTermm
pasBUTMA WCKYCCTBEHHOrO WHTennekta B Poccuu, npefocTtasuB HOBble 3MNUPUYECKME MmaTepuanbl U
aHaNUTUYECKME NEePCMEeKTUBDI /15 COOTBETCTBYIOLLMX TEOPETUYECKMX UCCAEA0BAHNIA.

B HacToAwem mnccnegoBaHUU UCMOJb3YETCA COYETaHWE aHanM3a MOAUTUKU U NPAKTUYECKUX NPUMEPOB.
Cuctematmyeckmii  0630p  POCCUMCKMX  OPULMANBHBIX  NOAUTUYECKMX  AOKYMEHTOB, aBTOPUTETHbIX
NcCcnenoBaTeNIbCKMX OTYETOB M OOLLEAOCTYNHbIX AaHHbIX, @ TaKXe TNyOOKUI aHanM3 TUMWUYHbIX Cy4Yaes
NPUMEHEHMNA NO3BO/AIOT BCECTOPOHHE NPeACTaBUTb COAEP)KaHWE, MYyTU U BAWAHUE POCCUIACKOM CTpaTernu
Pa3BUTUS MCKYCCTBEHHOIO MHTeNNEKTa. [ocneaytowme pasgesibl CTaTbM OPraHM30BaHbl Ceayowmm obpasom:
yactb |l paccmaTpuBaeT GopmuMpoOBaHME M 3IBONIOLMIO POCCUIACKOM CTpaTerMm pPasBUTUA WCKYCCTBEHHOTO
MHTennekTa; 4Yactb Il aHanuM3Mpyer OCHOBHOe coAep)aHwe W MyTU peanusaumu cTpateruum; 4actb IV
paccMaTpuBaeT OCHOBHble 06/1aCTM MPUMEHEHUS U TUMWYHbIE Cay4Yau; 4YacTb V 0606LLAEeT XapaKTePUCTUKK
ynpasaeHuA 1 BO3HUKAtOWMe Npobaembl; U, HAKOHeL, NpeACcTaBaAeHbl BbIBOAbI U BbIBOARI.

Il. dopmupoBaHue u passuTue ctpaterum Poccumn B 061acT MCKYCCTBEHHOTO UHTE/IEKTA

CTpaTterna pas3BUTUS MCKYCCTBEHHOro MHTennekta (MMU) B Poccum npowna nyTb OT MepBOHAYasbHbIX
nccnenoBaHUM A0 CUCTEMATUYECKOTO BHeAPEHUA. ITOT NPOLLECC OTPaXKaeT Kak MUPOBblE TEHAEHLMU PA3BUTUA
TexHonornit MW, Tak mn cobcTBEHHble 3KOHOMMYECKME W couManbHble NOTPebHOCTM M cTpaTernyeckue
coobpaxkeHna Poccuun. MpocnexunBaa 3TOT NPOLLECC, Mbl MOMKEM Jy4lle MOHATb JIOTUKY M NPeanocbiiku
bopMUMpPOBaHUS POCCUIMCKOM cTpaTernm B obnactn NN,

238


https://aeterna-ufa.ru/events/in

ISSN 2410-6070 MeKAyHapOoAHbIA Hay4YHbIN XKypHan « MHHOBALMOHHAA HayKa» Ne 1-2 / 2026

(1) CTpaTernueckas cuctema u 3BONIOLUA NONIUTUKU

CtpaTterua pasBUTUA WUCKYCCTBEHHOrO WHTennekta B Poccum Havanacb B 2019 rogy ¢ noanucaHua
npesngeHTom Poccnn Bnagnmmnpom MyTuHbIM 3aKoHa «O pasBUTUKM UCKYCCTBEHHOTO MHTENNEKTa B Poccninckol
depepaummn». ITOT War ctan oTBETOM Ha obocTpeHue r106anbHOM KOHKYpeHUMN B 06N1aCTU UCKYCCTBEHHOMO
WMHTENNEeKTa N BaXKHbIM MHANKATOPOM CTpemaeHnsa Poccnm K TexHoormdeckom camogoctatoyHoctu. C tex nop 8
Poccumn nocteneHHO BbICTPAMBAETCA CUCTEMA MOJIMTUKKU, OCHOBaHHAA Ha «HaLMOHaNbHOW cTpaTerMn pasBuTUA
WMCKYCCTBEHHOrO MHTennekta Ao 2030 roga», KOTOpas onpeaensaer HanpaBAeHMA Pa3BUTUA, K/loveBble
HanpaB/ieHMA N Mepbl 6e30MacHOCTK.

B 2025 roay Poccua ewé 60nblie akTUBM3MPOBAAA YCUIMA MO PasBUTUIO MCKYCCTBEHHOIO MHTE/NEKT],
co34aB npw npasuTenbcTee LleHTp pa3BuTUA UCKycCcTBEHHOro uHTennekta (UPUWU) B KauectBe OCHOBHOW
OpPraHU3aLnmn, KOOPANHMPYIOLWEN AeATeNbHOCTb PA3/IMYHbIX FOCYAAPCTBEHHbIX BEAOMCTB M areHTCTB Pa3BuTmA.
OTOT LLEHTP BbINOJIHAET BarKHble (QYHKUUM, TaKME KaK YyCTaHOB/JEHWE TEXHWYECKMX CTaHAaApPTOB, COAEeNCTBUE
MeXBeOMCTBEHHOMY B3aMMOAENCTBMIO U COLENCTBME MEXAYHapoLHOMY COTPYAHWYECTBY, YTO OTpaKaeT
LLeHTpan3oBaHHOe U egmHoe angepctso Poccum B passutun MU. OgHoBpemeHHO € 3TMMm MUHUCTEpPCTBO
3KOHOMMWYECKOro pa3BuTUA Poccum 3anycTuno Tpetuin payHza otbopa nccaenoBaTeNbCKMX LEHTPOB B 061acTu
W, sbigenus 4,5 mapga pybneii (okono 387 MAH toaHel) Ha NOAAEPKKY UCCNef0BaHUI U pa3paboToK B obiactu
a¢dekTuBHoro NN.

Tabnnua 1
OcHOBHbIe 3Tanbl 3BOAOLMNM CTPATEMMM PA3BUTUA MCKYCCTBEHHOMO MHTENIEKTA B Poccmmn
MNepuop CrpaTternyeckme KntoueBble mepbl NOANTUKM PyHKUUK
BpemMeHu npuopuTeThbI

2019-2020 CTpaTterns nsHayanbHo | Pa3paboTaTb HaLMOHa/bHYO CTPATErnio B CocpenotoyeHne Ha NPOEKTUPOBAHMN

6b1na cbopmmpoBaHa 06/1aCTN MUCKYCCTBEHHOIO UHTENNEKTA U BEPXHEro ypoBHsA U GyHAAMEHTaNIbHbIX
HayaTb 0TO6OpP NepBoOWM rpynnbl nccnenoBaHuAX
nceneoBaTeIbCKUX LLEEHTPOB.

2021-2023 HakonneHnune NMopaepKmBaTb UCCNefoBaHNA U Ocoboe BHMUMaHKWe yaenseTca
TEXHONOTUI U pa3paboTKM B LLECTU HAaYYHO-TEXHUYECKUX WHTerpaLmm NPOMbILLJIEHHOCTH,
nccnepoBaHue mx YHUBEPCUTETAX N peasn3osbiBaTb aKaAEMUYECKUX KPYroB U UCCef0BaHNM
NPUMEHeHMA COBMECTHbIE MPOEKTbl C NPeAnpUATUAMM. L5 pa3paboTKM NPUKNAAHbIX PELUeHWUA.

2024-2026 KomnnekcHoe Co3paH LleHTp pa3BuTMA NCKYCCTBEHHOTO CrucTtemaTnyecku NpoaBuraTb
npoaBuKeHue 1 WUHTENNEKTa, B KOTOPbIN MHBECTUPOBAHO NPUMeHEeHME NCKYCCTBEHHOTO MHTeIeKTa
rnybokasa uHTerpauma 4,5 mnpga pybneit Ha noanepKKy B Pa3/INYHbIX CEKTOPaX SKOHOMUKMW.

nccnefoBaHui U paspaboToK B obactu
CUIbHOTO UCKYCCTBEHHOTO MHTE//IEKTA.

2027-2030 Co3paHue akocuctemol | [ocCTnUb Lenn no BKAALY MCKYCCTBEHHOTO dopmupoBaHmMe NONHOLLEHHOM
u rnobanbHas MHTennekrta B BBl B pasmepe 11,2 TpaH 3KOCUCTEMbI MHHOBaUWI B obnactn
KOHKypeHLuA pybnei. WCKYCCTBEHHOTO MHTE//IEKTa U

NOBbILIEHME MEXAYHAPOLHOM
KOHKYPEeHTOCNOCOBHOCTH

(1) CtpaTernueckue gpaiisepbl U Lenesoe NO3ULUOHUPOBaHKE

CTtpaTernyeckuin Bbibop Poccum B 061acTU Pa3BUTMA WMCKYCCTBEHHOrO MHTENNEKTa [AeTepMUHUPOBaH
KOMIM/IEKCOM CUCTEMHbBIX PaKTOPOB. B TeXHO/OrMYEeCKom u3mepeHun cTpemutesbHas rnobanbHas AMHaAMMKa
pa3sutMa WN-TexXHONOrnin aKkTyanuMsmpoBana PUCKM TEXHONOTMYECKOro OTCTaBaHMA B YCAOBMAX HOBOWM
NPOM3BOACTBEHHOW PEBO/IIOLUMN. B 3KOHOMMUYECKOM acreKTe COXPaHAIWaAACA pecypcHas opueHTauma
HaLMOHa/IbHOW 3KOHOMUKM OB6YC/NI0BMAA MOWUCK HOBbLIX APaliBEpPOB POCTa, FAe WCKYCCTBEHHbIN WMHTENNEKT
NPU3HAH KNOYEBbIM MHCTPYMEHTOM AMBEPCUPUKALMKU. 3HAUMMbIM npeacTaBaseTca GpakTop HaLMOoHaNbHOM
6e30MacHOCTM: ABAAACL TWUMUYHOW TEXHONIOrMEN [ABOMHOrO HasHayeHus, npumeHeHne WM B BOEHHO-

npombilWNEHHOM KOMN/eKCe U cuUcteme Km6ep6e3onaCHocm 3aTparmBaeTr BOMPOCHI CTpaTeI'VILIeCKOﬁ

CTa6M}'IbHOCTVI, YTO HAaXOOMT OTPAXKEHUE B KOHUENMUMN KTEXHOOMMYECKOro cyBepeHuTeTa». [laHHaa KoHuenums,
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3aHABLUAA LLEHTPA/IbHOE MEeCTO B POCCUMCKOM AUCKYPCE O TEXHO/IOMMYECKOM Pa3BUTUU, OTPAXKAET CTPEMIIEHUE K
CO343aHWI0 aBTOHOMHbBIX TEXHONIOTMYECKUX KOHTYPOB, MMHUMMU3UPYIOLLLMX 3aBUCUMOCTb OT r106abHbIX CTPYKTYP
TEeXHO/IorMYyeckon BnacTu. Takol nogxon KoppenuvpyeT C Teopueil TEXHONOTMYECKoro AeTepmMuMHUM3Ma B eé
POCCUIACKOM MHTepnpeTauum, rae TEXHOOMMYECKUIA NPOrPecc paccMaTpmBaeTCs Kak $akTop HauMoHasbHOWM
6e30nacHOCTU 1 reoNOINTUYECKON KOHKYPEHTOCNOCOHBHOCTH.

Crpaterna Poccum B 06n1acTM UCKyccTBEHHOro uHTennekta (MWU) npecnepyetT mHoxecTBO uenen. B
TEXHONIOTMYECKOM MNiaHe PoccuaA CTpeMnTea JOCTUYb NEPELOBOrO MEXAYHAPOAHOTO YPOBHA B TaKMUX KAHOYEBbIX
obnacTax, Kak rnybokoe obydyeHne, 06paboTKa ecTecCTBEHHOIO A3blKa M KOMMbIOTEPHOE 3peHne, 0cCob6eHHO B
obnactn cunbHoro UWU, mmutmpytowero paboTty yenoseyeckoro mosra. B skoHomuyeckom nsaHe Poccua
nnaHmpyet K 2030 rogy BHectn 11,2 TpunnmoHa pybneit B csoi BB 33 cyét npumeHeHuns MW, nosbiwas
NPOU3BOAMUTENbHOCTb TPYAA M KOHKYPEHTOCNOCOBHOCTb 3KOHOMMUKM. B coumanbHom nnaHe MU npwusBaH
YAIYYLWNTb KAYeCTBO roCyAapCTBEHHbIX YCAYT, 340aBOOXPAHEHMUSA, YNIPABAEHUA AOPOMKHbBIM ABUNKEHNEM U APYIUX
chep *KMU3HU Ntoaen, COBEPLLEHCTBYA COLMANbHOE YNpPaBaeHNE M NOBbILLIAA KAYECTBO XKM3HU.

CTOUT OTMETUTb, YTO POCCUMCKAA cTpaTerMs B 06/1aCTU MCKYCCTBEHHONO MHTENNIEKTa AEeNaeT aKLEHT Ha
COYeTaHMM CaMOLOCTAaTOYHOCTM U OTKpbITocTU. C OAHON CTOPOHbI, Poccma aKTMBHO noaaeprkmsaeT
OTeYeCTBEHHbIE TEXHOJIOMUMN U peLleHuns B 061acTv MU ana CHUMXKEHMA 3aBUCUMOCTM OT BHELWHUX TEXHONOMMI; C
OPYron CTOPOHbI, OHA AKTMBHO Y4YacCTBYET B MEXAYHAPOAHOM COTPYAHWYECTBE, NPUBEKAA MeXAyHapoaHble
TaNaHTbl U Pecypcbl U yyacTeyA B pa3paboTke rnobanbHbix NpaBua ynpasneHna MW, I1a aBoliHaa ctpaterma
OTparkaeT Kak 3aboTy Poccum o0 TexHonormyeckon 6e3omacHOCTU, Tak U e€ CTPeM/IeHMe MHTErpuMpoBaThCs B
rnob6anbHy0 MHHOBAUMOHHYIO ceTb. lMocie pasbACHEHWA 3BOAOLMUM U ABUMKYLWMX (GAKTOPOB CTpaTernu, B
cnepytowem pasgene 6yayT pacCMOTPEHbl €€ OCHOBHOE CoAepKaHMe U KOHKPETHbIe NYTK peanm3aumm.

11l. OcHOBHOE copep}KaHUe U NYTU peannsaLmm CTpaTerMm UCKyCCTBEHHOro UHTennekTa B Poccuun

CTpaTerMa pasBMTUA WCKYCCTBEHHOTO WHTennekta B Poccum oxBaTbiBaeT MHOMKECTBO HanpaB/ieHUN,
BKJIOYAs BbIMMCANUTENbHYI0 MHOPACTPYKTYPY, Pa3paboTKy afiroputmos, MHPOPMALMOHHbIE PECYPCbI U Pa3BUTHE
TanaHToB, POPMUPYS OTHOCUTENIBHO LLEIOCTHYHO CUCTEMY NOAUTUKK. Brarogapa atum mepam Poccus ctpemnTcs
€034aTb KOHKYPEHTOCMOCOOHYI0 Ha MeXAYHAapOAHOM YPOBHE 3KOCUCTeMy MHHOBauui B obnactu UU wm
COAEeNCcTBOBATb MCCIEA0BAHUAM U NPUMEHEHUIO TeXHoNOrMIA UN.

(1) Cxema BbluMcAUTENBHOW MHPPACTPYKTYPLI

BbluMcAUTENbHbIE MOLLHOCTU ABAAIOTCA BayKHeMLeN OCHOBOW Pa3BUTUS UCKYCCTBEHHOrO WHTE/IEKTa, U
Poccua akTMBHO MHBECTUpYeT B 3Ty 0b6n1acTb. CornacHo naaHy MuHuctepcTsa umdposoro passutusa, K 2030 rogy
Poccus nHBectupyet okono 146 mapa pybneii (okono 1,6 mapa agonnapos CLUA) B uccnegosaHuna n paspaboTku
B 061aCTU TEXHO/IOTUIA UCKYCCTBEHHOTO MHTENNEKTA. [LOKYMEHTbI, NONy4eHHble OTpacieBbiM U3gaHnem CNews,
MOKa3blBalOT, YTO 3TA BblYUCAUTENbHAA MHPPACTPYKTYpa ByaeT coveTaTb LEHTPAIM30BAHHOE pa3BepTbiBaHME U
pacnpegeneHHble NPUIOXKEHUS, CO34aBaA KPYNHble BblYUC/UTENbHbIE LLEHTPbLI M 0becneynBas NoTpebHOCTM B
BbIYNCANTENBHBIX MOLLHOCTAX Pa3/IMUHbIX OTpacaei U pernoHos. B nnaHe 0603HaYeHO pa3BUTUE TEXHONOTUIA
WCKYCCTBEHHOMO MHTENNEKTA NO YeTblPeM HanpaBieHUAM: NepcrekTUBHble MmeToapl, 06paboTKka ecTecTBEHHOMO
A3bIKA U CUHTE3 pPeyn, KOMMbIOTEPHOE 3PEHNE U NOAAEPHKKA NPUHATUA PELIEHWUA.

CTouT oTmMeTUTb, 4To Poccus yaenaet ocoboe BHUMaHWE NPUHUMNY CAMOLOCTAaTOYHOCTU U KOHTPOAA Npu
Pa3BUTUN CBOUX BbIYUCAUTENbHBIX MOLLHOCTEN, aKTUBHO BHEAPAS OTeYeCTBEHHbIE NPOLECCOPbLI U cepBepHOe
060pyA0BaHUE ANA CHUXKEHMA 3aBUCUMMOCTM OT 3apyberkHbIX TexHoNoruii. Kpome Toro, Poccua yaensaet ocoboe
BHMMaHWE 3PPEeKTUBHOMY MCMONBb30BAHUIO U COBMECTHOMY WCMO/b30BAHUIO BbIYUCAUTENbHbBIX PECYpCos,
nosblwas 3GpPeKTUBHOCTb UCMOb30BAHUA BbIYUCAUTE/IbHbIX MOLLHOCTEM NOCPEACTBOM TaKUX TEXHONIOTUIM, KaK
obnayHble BbluMCneHUA U depepaTuBHoe obyyeHWe, 4yTobbl M3berKaTb W3ObLITOYHOrO CTPOUTENLCTBA M
HEeMNpPoM3BOANTENIBHOIO Pacxoaa Pecypcos.
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Tabnuua 2

OcCHOBHble HanpaBAEHWUA Pa3BUTUA BbIHUCANTENBHON MHPPACTPYKTYPbI MCKYCCTBEHHOIO MHTenneKkTa B Poccuum

Kniouesble HanpasneHusa

OCHOBHOEe cogeprKaHue
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B paspaboTtke

MNosbiweHne apdeKkTnBHOCTU
MNCMNONb30BaHNA BbIYNCNUTENBbHOM

pecypcamu 1 n1aHUPOBaHUA MOLWHOCTU U CHUXKEHUE 3aTPaT Ha

€e UCNOoJIb30BaHUe

(2) NHHOBauuK B anropuTmax 1 paspaboTka mogenei

lpynna nog pykosoactBom [aHuwuna laspunosa paspabotana momen Headless-AD, KoTopasa moXKeT
a[anTMPOBATbCA K HOBbIM MOAENAM NOBEeLEHMA 6e3 BMeLlaTeIbCTBa YEN0BEKA, YTO 3HAYMTENbHO MOBbLIWAET
CKOPOCTb 06PabOTKM ANUHHbIX TEKCTOB M TOYHOCTb OTBETOB MOAENWN, AOCTUTHYB 15%-HOro noBblWeHUsA
NpPOun3BOAMUTENbHOCTM Ha MeXKaAyHapoaHOM KOHbepeHUMN No NpeacTaBneHnam obyueHuns 2025 roga.

AnroputMmnYeckMe WHHOBaUMKM B POCCMM AenaloT aKLEHT Ha COYeTaHMM TEOPETUYECKMX MPOpPbLIBOB M
npuKnagHblx 3aga4y. C o4HOM CTOPOHbI, OHWM CTUMYAMPYIOT UCCrenoBaTeneil K NpoBefeHUto nepesoBbix
NCCNefo0BaHUM M CO3LaHUI0 OPUTMHANBHBIX MHHOBALMW; C APYroi CTOPOHbI, HanpaBAAOT MUCCAeAO0BaHMA K
NPaKTUYECKOMY NPUMEHEHMUIO 4N1A pelleHUA peanbHbiX 33434 SKOHOMUYECKOTO 1 COLMANbHOTO pasBMTUs. Takoe
OBYCTOPOHHEEe B3aMMOJENCTBME He TO/MbKO cnocobcteyeT TpaHchopmaumu  pesynbTaToB  Hay4HbIX
nccnefoBaHUiA, Ho M obecneunBaeT ObLWMpPHbIE NPUKAALHbIE CLEHAPUN U MHPOPMALMOHHYIO NOALEPKKY ANA
ANrOPUTMUYECKUX MHHOBALMNA.

Kpome Toro, Poccua yaenset ocoboe BHMMaHMe 6€30MacHOCTU U 06BACHUMOCTM CUCTEM UCKYCCTBEHHORO
nHTennekTa. MNo mepe pacwmpeHma npumeHeHna NN ero noTeHUMabHbIE PUCKM TaKKe NPUBAEKAOT Bceobliee
BHMMaHue. Poccuiickne uccneposaTenn crpemaTcAa paspabatbiBaTb Oosiee 6Ge3onacHble, HageXKHble W
06DBACHMMbIe cuctembl MW, noBbiwas Npo3pavyHOCTb U AOCTOBEPHOCTb aNTOPUTMUYECKOTO NPUHATUA PeLLEHU,
a Takxe m3berana nNpeasB3ATOCTM U AUCKPUMMHALMMU, CBA3AHHbLIX C aAropuTMamu. 3Ta paboTa BKAOYAET Kak
TEXHONIOTMYECKMNE YCOBEPLLEHCTBOBAHMA, TaK U pa3paboTKy CTaHAAPTOB U STUUECKUX MPUHLMMOB, YTO OTPaXKaeT
aKueHT Poccum Ha ynpasneHnn UN.

(3) PaspaboTKa 1 OTKPbITUE PECYpPCoOB AaHHbIX

[aHHble cny)aT OCHOBOM ANA 0Oy4YeHWs WMCKYCCTBEHHOrO WHTeAnektTa, u Poccua yaenset 6onblioe
BHMMAHME Pa3BUTUIO M MCNO/Ib30BAHUIO MHPOPMALMOHHBIX pecypcoB. CornacHo HaumoHanbHOW cTpaTernu
pPa3BUTUA UCKYCCTBEHHOTO MHTeNNeKTa, Poccua naaHupyeT co3aatb eauHbId peno3vTopmuini MHGOPMALLMOHHbIX
pecypcos ANA coaencTama obmeHy aHHbBIMU U UX OTKPbITOMY MCMO/Ib30BaHUI0. ITa paboTa BKAKOYAET HECKObKO
acnekKToB: BO-MepBbIX, Pa3paboTKky cTaHAapToB M cneumduKaumii gaHHbIX AnA obecneyeHusa KayecTBa U
COBMECTUMOCTM AaHHbIX; BO-BTOPbIX, CO3[4aHWE MEXaHWU3MOB TOPFroBAM M PACAPOCTPAHEHMA AAHHbIX AR
COAEeNCTBMA PbIHOYHOMY pacnpesiesIeHUIO 31EMEHTOB AaHHbIX; U, B-TPETbUX, YKpenaeHne 6€30NacHOCTM AaHHbIX
M 3aWMTbl KOHPUAEHUMANBHOCTHU 1A AOCTUNKEHMA BanaHca MeXay UCNOIb30BaHNEM W 3aLUMUTOMN AAHHbIX.

C TeopeTMyecKoM TOYKM 3peHua STOT NOoAXOA MEepPeKNMKaeTca € KoHuenuuehn «UHPOPMALMOHHOFO
CyBEpPEHUTETAY, MPEAJIOKEHHOW COBPEMEHHbIMM poccuiickumm yuénbimu (K. B. 3uHoBbeB, 2018; A. H. PasyBaes,

2020), KoTopana NoAYEPKMBaAET HeObX0AMMOCTb COXPaHEHWA rOCYAaPCTBEHHOIO KOHTPOAA HaA CTPaTerMyeckumm
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UHOOPMAUMOHHBbIMK  pecypcamu. OAHOBPEMEHHO C 3TUM  HAxoAAT OTPaXKeHMe WAEen  COBETCKOW
MHbOPMaUMOHHOM WKoAbl (B.M. Fnywkos, A.MN. EpWwoB) o LeHTpaAn30BaHHOM ynpaBaeHUN MHOPMALNOHHBIMU
NOTOKaMM Ha HAaUWOHANbHOM YPOBHE.

MonbITKa Poccmm co3aatb eAnHbIN MHGOPMALMOHHbIN PECYPC OTPAXKAET CTPEM/IEHME CTPAHbI HAWTK BanaHc
MeXAy NPUHLMMNAMWN LLEHTPAIN30BaHHOIO YNPaBAEHNA U PbIHOYHOTO peryanpoBaHua B LMdposoi cpeae. ITo
cornacyetca ¢ GOpMUPYIOLLENCA B COBPEMEHHbIX POCCUMNCKUX UCCNEA0BAHMAX KOHLEMNUUEN «rocyAapcTBEHHO-
YaCTHOro napTHepcTBa B WHbopmaumoHHol coepe» (MU.B. Cokonosa, 2022), KoTopasa o060OCHOBbIBaeT
HEOOXOAMMOCTb COYETaHMA TOCYAAPCTBEHHOIO PEryaMpoBaHMA C PbIHOYHBIMKM  MexaHu3Mamu B coepe
06 paLLeHnA AaHHbIX.

Poccusa yaenset ocoboe BHMMaHME HaAKOMJEHUIO U UCMOJIb30BAHUIO MY/IbTUMOZAA/IbHbIX U OTPACNEBbIX
OaHHbIX Npy pa3paboTke cBOUX MHPOPMALMOHHbBIX pecypcoB. Hanpumep, B 061acTn 06paboTKM ecTecTBEHHOIO
A3blKka KOMaHaa noj pykosoacTsom AdaHacbeBoi M3 6aHKa «Touka» co3gana MHOrooTPac/IeBOM KOpNyc TEKCTOB
N paspaboTtana cuctemy ouabTPauMM 6OONbLWIKMX TEKCTOBbIX KOPMYCcOB AAA OOyYeHWs Ha nporpammax
MarucTpatypbl npasa (LLM). 3Ta cuctema nomoraeT yay4ynTb Ka4ecTBO OTBETOB MOAe/Nen, YCKOpUTb 0bydyeHune
W CHM3UTb 3aTpaTbl Ha Hero, obecneynBan NPOYHYIO OCHOBY AR TAaKMX 0b6NacTel, Kak NepcoHaIM3npPoBaHHasn
MeanuMHa, GUHAHCbI U MHTENNEKTyaNbHOe OOCNYKMBAHWE KAMEHTOB. ITU CheuvanmsnpoBaHHble Habopbl
LaHHbIX OKa3bIBAOT KPUTMUYECKM BaXKHYIO NOAAEPHKKY OTpacnesbim npunoxenmam UN, yckopaa sHeagpexHune NN
B BEPTUKA/IbHbIX CEKTOPaX.

B 10 ke Bpems Poccus yaenseTt ocoboe BHMMaHUE MeXAYHAPOAHOMY COTPYAHMYECTBY B 061aCTN faHHDbIX,
y4yacTByA B r/106a/1bHbIX NPOEKTax Mo 06MeHy AaHHbIMKU U obecrieunBasn nx 6€30nacHOCTb. ITO COTPYAHUYECTBO
nossosseT Poccum MCnonb3oBaThb r106asbHblE pecypcbl AaHHbIX ANA 0b6yvyeHMA mogenein MCKYCCTBEHHOrO
WMHTENNEKTa, a TaKXKe CO34aeT YCN0BUA AN1A SKCNOPTA CBOUX TEXHONOMIA U pelleHnii B 061acTM UCKYCCTBEHHOIO
WHTennekTa. bnarogapa ABYycTOpOHHEMY OBMeEHY AaHHbIMK, Pa3BUTUE WUCKYCCTBEHHOIO WMHTenneKkTa B Poccuum
MOKeT 6biTb 60nee 3GPEKTUBHO MHTErPUPOBAHO B FN0OANbHYIO MHHOBALMOHHYIO CETb, YTO MOBbLIWAET ee
MEXAYHAPOAHYI0 KOHKYPEHTOCNOCOOHOCTD.

(4) 9Kocucrema pa3BUTUA TalaHTOB U MHHOBALMMA

TanaHT — KAOYEBOM 3/1IEMEHT Pa3BUTUA UCKYCCTBEHHOTO MHTENIEKTA, U POCcMA B3paLLMBAET 1 NpUB/EKaeT
TaNaHTAMBbLIX cneumanuctos B 06i1actn UM pasnmyHbimm cnocobamu. Bo-nepBsbix, Poccusa cTumyanpyet passutue
cneupanmsaumii B obnactn MM B BbICIMX y4eOHbIX 3aBeAEHUAX, CO34aBas COOTBETCTBYOLME NPOrpamMmmbl U
KYPCbl B TaKUX Yy4ypexaeHuAx, Kak MOCKOBCKMI (U3BNKO-TEXHUYECKUMN UHCTUTYT M HaumoHanbHbIN
nccaenoBaTeIbCKUM SKOHOMUYECKUI YHUBEPCUTET, 4N NOATOTOBKM cneunanmctos B obnactu N, Bo-BTopblX,
Poccma noolupseT KoprnopaTusHoe obydyeHue, CTUMYAUPYA KOMMNaHMM MHBECTUPOBATb B Pa3BUTME HABbIKOB
CBOMX COTpYAHWMKOB B 0bnactm MM nocpeacTBOM HaNOroBblX AbrOT M Apyrux mep. B-TpeTbux, Poccus
CnocobCcTByeT COTPYAHUYECTBY MeXAY MPOMbBIWAEHHOCTbIO, aKaZeMUYECKUMM Kpyramm W Hay4YHbIMU
nccnenoBaHUAMKM, cnocobcTBys OOMeHY 3HAHWMAMM UM PA3BUTUIO TaNAaHTOB MOCPEACTBOM COBMECTHbIX
nabopaTopuii U NPOEKTOB.

Poccua Takke yaenaet ocoboe BHUMaHWE PasBUTUIO U NOAAEPIKKE MONOAbIX YYEHBIX. B peliTuHre Forbes
Russia «30 Under 30» 2025 roaa npeacTtaBneHa rpynna Monodbix yYY€HbIX M MHHOBALMOHHbIX KONNEKTUBOB,
BHECLUMX BbIAAMOLWMIACA BKAAL, B Pa3BUTUE TaKUX KAKOUYEBbLIX TEXHOJIOMUI, KaK rnybokoe obyyeHune, obpaboTka
€CTeCTBEHHOr0 A3blKa, maTepuanoseseHne U WHTepHeT Belel. ITM MOoAble TasaHTbl CTAHOBATCA HOBOW
OBVKYLLEA CWUIOW B PasBUTUM WCKYCCTBEHHOTO WHTennekta B Poccun, obecneunBas e€ [0NTOCPOYHbIN
WHHOBALMOHHbIN NOTEHUMAN.

B nmpouecce co3gaHUA MHHOBALMOHHOM 3KOCUCTEMbI Poccma mpuaepuBaeTca CTpaTerMm, coyeTatoLlei
rocyf,apCcTBeHHOE ynpaB/ieHME C PbIHOYHbIMMK cunamm. C 04HOM CTOPOHbI, FOCYAapCTBO CTUMYANPYET MHHOBAL MM
M NPUMEHEHWEe TEeXHONOINIA WUCKYCCTBEHHOFO WHTENNIEKTa NOCpPeacTBOM  (GMHAHCOBOM  NOAAEPHKKM,
NOSIMTUYECKOrO PYKOBOACTBA M CTUMYIMPOBAHMA CNPOCA HA 3aKyMKW; C APYroil CTOPOHbI, OHO B NOJIHOW Mepe
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MUCNONb3yeT 3HTy3MasM MpeanpusaTUN, HAyYHO-UCCNEeAO0BaTE/IbCKUX WMHCTUTYTOB, YHUBEPCUTETOB W APYrux
3aMHTEePEeCcoBaHHbIX CTOPOH A5 GOPMUPOBAHMA MHOTOYPOBHEBOM U COBMECTHOM MHHOBALMOHHOM 3KOCUCTEMBbI.
3Ta MHOroypoBHEBas MHHOBALMOHHAA 3KOCMCTEMA CNOCOBCTBYET ONTMMAIbHOMY pacnpeaeneHmto pecypcos U
MOMKET CTUMY/INPOBaTb TBOPYECKYH aKTUBHOCTb Pa3/INYHbIX 3aMHTEPECOBAHHbIX CTOPOH.

(5) Ctpaternm mexxayHapoaHOro COTPYAHMYECTBA U KOHKYpPEeHL UK

Poccua npuaep:kuBaercs nNparmMaTUYHOM M OTKPbLITOM CTpaTermm MexKAyHapoAHOro COTPyAHWYecTBa B
0bnacTM pasBUTUS MCKYCCTBEHHOrO WHTennekta. C OAHOM CTOPOHbI, OHa COXPaHAET TEeXHONOTMMYECKYIo
aBTOHOMMUIO U 6e30MacHOCTb, C APYrolM — aKTUBHO y4acTBYeT B r7106asbHOM cOoTpyaHu4YectTBe B obnactn UWN,
npuBaEKasa NepeaoBble MeXAYHApOoAHble TEXHONOMMU U CheuuannucTos. LLeHTp pa3BUTUA UCKYCCTBEHHOrO
WHTeNNeKTa NpM3BaH COAEeNCTBOBATb OPraHU3aLmMn U peannsaLlmm NpPoeKToB MeXA4yHapoAHOro COTPYAHMYECTBa,
a TaK¥Xe CTUMyANpoBaTb OOMEH HayYHbIMW UCCAEAOBAHUAMM U TexHoNormamu ¢ Esponoit, Asmeit n apyrumm
perMoHamm.

MerKayHapogHoe coTpyaHuyecTBOo Poccum cocpefoTodeHO Ha HECKOJIbKMX K4yeBbix obnacTax: Bo-
nepBbIX, COTPYAHMYECTBO B 06/1aCTU TEXHMYECKNX CTAaHAAPTOB, y4acTue B pa3paboTke rnobanbHbIX TEXHUYECKUX
cTaHgapToB M/ n npoaBuKeHNE POCCUMNCKUX CTAHAAPTOB B KAYeCTBE MeXAYHapPOAHbIX CTaHAAPTOB; BO-BTOPbIX,
coTpygHuyectBo B obnactn npoektoB HUOKP, peanusaums npoektoB HUOKP B obnactm MU ¢ BcemnpHoO
M3BECTHbIMWU  YHUBEPCUTETAMM, UCCIEAO0BATENbCKUMU  UHCTUTYTAMU U NPEAnpUATUAMU;  B-TPETLUX,
COTpyaHMYecTBO B 061acT obMeHa AaHHbIMM, y4acTUE B MeXAYHapPOAHbIX Nporpammax obmeHa AaHHbIMM C
cobnogeHnem TpeboBaHuUii 6€30NacHOCTU; U, B-4ETBEPTbIX, COTPYAHMYECTBO B 061aCTU STUYECKOTO YpaBaeHus,
yyactue B 0bcyRaeHUsax rnobanbHbIX STUHECKMX NPABUA U CTPYKTYP ynpasaeHus B obnactn NN,

CTout oTMeTUTb, Yto Poccusa yaensetr ocoboe BHMMAHUE COTpyAHMYecTBY co cTpaHamu BEPUKC mn CHT B
pPamMKax CBOEro MeXKAYHapOAHOro COTPYAHWYECTBA, CTPEMACb CO34aTb aJIbTEPHATUBHYKO TEXHOOTMYECKYHO
3KOCUCTEMY U CUCTEMY CTAaHOAPTOB, OT/IMYHYIO OT AOMWHMPOBaAHMA 3anaga. ITa CTpaTerya COTpyLHU4YecCTBa
OTparkaeT KaK reononuTUYecKkMe uHTepecbl Poccuu, Tak M eé€ CTpem/eHue K Juaepctsy B obnactm
WCKYCCTBEHHOTO UHTE/INIEKTA.

bnarogapAa 3TOl MHOrOMepHOM cTpaTernmyeckon cxeme Poccma 3an0XKuna MNPOYHYO OCHOBY AAs
NPaKTUYECKOro NPUMEHEHMA TEXHOOMNI UCKYCCTBEHHOIO MHTEeNNeKTa. B gaHHOM cTaTbe ByaeT paccmMoTpeHo
KOHKPEeTHOE NPMMEHEeHMe 3TUX TEXHONOMNI B KtoUYeBbIX 0bnacTsx.

IV. OcHOBHble HanpaBAeHUA U TUNUYHbIE C/TyYau NPUMEHEHUA UCKYCCTBEHHOro UHTenNeKTa B Poccuun

LleHHOCTb TEXHONOT U UCKYCCTBEHHOTO MHTeNNeKTa (MN) B KOHEYHOM UTOre OTPaXKaeTCsA B UX MPaAKTUYECKOM
npPUMeHeHUN, 1 PoccrA aKTUBHO NPOABUIaeT UX BHELPEHME B Pa3/IMYHbIX 061aCTAX. DTN NPUNOKEHUS HE TONbKO
YAYYLWAN KQYECTBO FOCYAaPCTBEHHbIX YCAYT U SKOHOMUYECKYO0 3G EKTUBHOCTb, HO M NPeLOoCTaBUIN OBLINPHbIE
cueHapun n MHGOPMaLMOHHYIO NOAAEPKKY ANA Pa3BUTUA TexHonorun NIN.

(1) FocyaapcTBeHHOE ynpaBneHue

B cdepe rocynapcTBEHHOrO yrnpaB/ieHMA UCKYCCTBEHHbIM MHTennekT (MU) ncnonbsyertcs ANnA NOBbIWEHUS
addeKTMBHOCTM paboTbl NpaBUTENbCTBA M KayecTBa rocyAapcTBeHHbIX ycnyr. [MpaBuTenbctBo Poccumn
NPoABUraeT NpUMMeHeHne TexHosiorMn MM B Taknx obnacTsx, Kak agMUHUCTPATUBHbIE COrNAacoBaHMSA, ropoacKkoe
ynpaB/ieHMe 1 0bLecTBeHHaa 6e30MacHOCTb, ONTUMM3UpPYA paboumre NpoLecchl U COBEPLLEHCTBYS HaydHyto 6asy
NPUHATUA peLleHnit nocpeacTBOM aBTOMaTU3aUMM U UHTeANeKTyanm3aummn. Hanpmmep, ogHOM U3 KatoveBbIX
bYHKRUMIA LleHTpa pa3BUTMA WMCKYCCTBEHHOIO WMHTENNEKTa ABAAETCA CUCTemMaTMyeckoe npoasukeHne MU wm
nepeaoBOro ONbITa BO BCEX CEKTOPAX 3KOHOMMKU, ocobeHHO B chepe rocyaapCTBEHHOro ynpaBaeHus.

MCKYCCTBEHHbIM UHTENNIEKT TaKKe UrpaeT BaKHEMLYI0 POJib B CTPOUTE/NIbCTBE YMHbIX rOpoAoB. KpynHble
ropoga, Takue Kak MocKkBa, wucnonb3yloT UW  gnsa onTUMM3aumMm  TPaAHCMOPTHbIX MOTOKOB, CHUMKEHWUA
3arpy*KeHHOCTM A0pPOr, NOBbIWEHNA 3HeProsdpPeKTUBHOCTN U NOBbIWEHMA 0bLuecTBeHHON 6e30MacHOCTU. ITU
NPUIOXKEHUA HE TOIbKO MOBbILWAOT 3P PEKTUBHOCTL TOPOACKON AEATENBHOCTU, HO U YYYLLIAOT KAYECTBO HKU3HU
ropoxaH. bnarogaps pasBuTMIO YyMHbIX ropoaoB Poccus npoaemoHcTpupoBana noTeHuman texHonoruii UA B
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YAydLWeHUM 0BLLEeCTBEHHbIX YCAYT, NPeAoCTaBUB LeHHbI ONbIT 4PYrMM ropogam.

(2) NpoMbILINEHHOCTb U 3HEpreTUKa

Byayun TpPaAMUMOHHBIM MPOMbILWIEHHbIM TMraHTOM, Poccua yaensaeT ocoboe BHMMaHUE MPUMEHEHUID
WCKYCCTBEHHOMO WMHTENNEKTa B MPOMbIWIEHHOCTU U 3HepreTMKe. C ogHoi cTtopoHbl, MU ucnonb3yetca ana
ONTMMU3aLMM NPOU3BOACTBEHHbIX NPOLLECCOB, NOBbIWEHUA 3GHEKTUBHOCTU MCNOIb30BaHMA 06opyaoBaHMA U
KayecTBa NpoAyKUWUW, C APYroi — ANA CHUMKEHWUA 3aTpaT U NoTpebaeHnA pecypcoB 3a CHET TaKMX NPUNONKEHWN,
Kak NpeauKTUBHOE 06CNYKMBaHUE M yNpaBaeHne sHepronotTpebieHnem.

TUNUYHBIMKM  NPUMEPAMM  CAYXKAT MCNOb30BaHME «[a3nNPOMOM» WHTENNIeKTYasbHbIX CUCTEM AAA
ONTMMU3aLMM MNPOU3BOACTBEHHbIX MPOLECCOB M MOAenb OOHapysKeHUs aHOManAui B 3HeproceTsx,
paspaboTtaHHaa nogpasgaeneHnem «MHTepHeta Bewein» MTC. 3Ta Mogenb cnocobHa BbIABNATL aHOMaNbHOE
notpebseHne, BbIABAATb MOTEHLMANbHbIE XWULWEHUS W JIOKaNM30BaTb MNpobaemHble y4yacTKM ceTu. ITu
NPUNOXKEHUA He TObKO MOBbICUAN 3PPEKTUBHOCTb MPOM3BOACTBA, HO M COKPaTMAM noTpebneHne sHeprumn u
BbIGPOCHI, CNOCOBCTBYA AOCTUMEHMIO Lienei «3eneHoro» passutna Poccum. OcobeHHO B TPAAULMOHHO CU/bHBIX
CeKTopax, TaKMX Kak Aobbiua u nepepaboTka HedTU U rasa, TEXHONOTMN UCKYCCTBEHHOTO UHTE//IeKTa NOMOTIN
POCCUIACKUM KOMMaHUAM MOBbICUTb CBOKO MEXAYHAapPOAHY KOHKYPEHTOCMOCOBHOCTb M COXPaHUTb CBOWU
No3nLNN Ha PbIHKe.

34paBooOXpaHeHMe — BarkHellwan chepa NPUMEHEHUA UCKYCCTBEHHOrO WHTe/IeKTa, U Poccus akKTUBHO
ocBamBaeT 3Ty obnactb. C 0A4HOM CTOPOHbI, TexHonorMm MU mcnonb3ytoTca ANA AMarHOCTUKU U NedeHua
3aboneBaHWiA, NOBbIWAA TOYHOCTb M AOCTYMHOCTb MEAMUMHCKUX YCAyr; C ApPYyroi cTtopoHbl, MU yckopset
pa3paboTKy NeKapPCTBEHHbIX NPEnapaToB U KANHUYECKUE UCMbITaHWUA, COKpaLLLas 3aTpaTbl U CPOKKU pa3paboTKu
HOBbIX NPenapaTos.

Hanpumep, HauumoHanbHbIA UEHTP UCCNedoBaHMA paka wubynpodeHa MCrnoib3yeT WCKYCCTBEHHbIN
WHTENNEKT ONA YAYYLEeHUA ANATHOCTUKU U Pe3ynbTaToB JieyeHus paka. [eHepaTUBHblE MOAENN UCMO/b3YIOTCA
ANna pa3paboTKM HOBbLIX NpenapaTos, Nosblwas 3PPEKTUBHOCTb M yCMewHOCTb pa3paboTKM nekapcTs. ITu
NPUNOXKEHUA HE TONbKO AEMOHCTPUPYIOT MOTEHUMAN WCKYCCTBEHHOTO WHTENNIEKTa B MeguUMHE, HO W
npeanaratoT HOBble UAEN O/1A PeLleHns Taknx Npobsiem, Kak HepaBHOMEpHOe pacnpeaeneHne MmeguuMHCKUX
pecypcos 1 pocT 3aTpar.

CTouUT oTMeTUTb, YTo B Poccumn ocoboe BHMMaHME yaensetca 3TUYECKMM CTaHZapTam U TpeboBaHMAM
6e30MacHOCTM NpU MPUMEHEHMM WCKYCCTBEHHOIO WHTE/N/NEKTa B MeguuMHe, obecrneumBas COOTBETCTBUE
NPUAOXKeHUn MU MeaUUMHCKMM CTaHAapTam M WHTepecam nauuMeHTOB. TaKoi OTBETCTBEHHbIM noaxon,
rapaHTUpyeT ycnewHoe pa3sutne MW B meamumHe M cnocobCTBYET MOBLIWEHUIO AOBEPUA U MPUHATUA
TexHosnornii U B obuiecrtse.

(3) PuHaHcoBbIe ycnyru

®duHaHCOBbIE YyCNYTM — OTHOCUTENbHO 3penas chepa NPUMEHEHMA WCKYCCTBEHHONO WHTeNNeKTa, U
poccuiickue 6aHKM M GMHAHCOBbIE OPraHM3aLMM aKTUBHO BHEAPAIOT TEXHO/OMMM UCKYCCTBEHHOrO MHTENIeKTa
A9 NOBbILWEHMA KavyecTBa 06CAYKUBAHMA U KOHTPOIA pUCKOB. C 04HOM CTOPOHbI, OHMU UCMOJIb3YIOT aJIfOPUTMbI
MalUMHHOrO 0byyeHua [ANA OUEHKU KpeauToCnoCOOHOCTW, BbIABNEHUA MOLUEHHMYECTBA W MPUHATUNA
WUHBECTULMOHHbIX pelleHnin, Nosbilan 3pPeKTUBHOCTb 1 TOYHOCTb GUHAHCOBbLIX ONepaLuii; ¢ APYron CTOPOHbI,
OHM TaKXe YAy4llaloT KavyecTBO O6CAYKMBAHUA KAMEHTOB 3a CYET WHTENNEKTYasibHOro 06CnyuBaHua U
NepcoHanM3nNpPoBaHHbIX PeKoMeHaAaLUuii.

Cucrtema dunbTtpaumm, paspabotaHHas AdaHacbeBoi M3 6aHKa «TOUKa», 3HAUUTENbHO YAYULLMAG KaYecTBO
06yueHuns 60nbLIMX A3bIKOBbLIX Moaenelt (LLM), cokpaTuna 3aTpaTbl Ha 0bydyeHue 1 yBenmunaa TOHHOCTb OTBETOB.
Takas TEXHONOMMA He TONIbKO NOBbIWAET YPOBEHb 06C/Y»KMBAHUA KNMEHTOB 6aHKa, HO U CHUXKAET onepauyoHHble
PUCKU U yYKpenaaeT GMHaAHCOBYIO YCTOMUYMBOCTb.

Poccuiickme drHaHCOBbIE PeryaaTopbl TakKe NPUAEPHKUBAIOTCA MHKAO3UBHOIO, HO OCTOPOXHOMO NoAXoAa
K NMPUMEHEHUNIO UCKYCCTBEHHOIO WHTE/IEKTa, MOOLLPAA UHHOBALUMW U YAENAA BHUMaHWE NpeaoTBpalleHuto
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puUcKkoB. bnarogaps TakMm Mepam, KaK perynsTopHble «NecouYHuuUbl» W pa3paboTka pPyKOBOACTB, OHM
obecneunBatoT 6anaHCc mexay UHHOBALMOHHLIM Pa3BUTUEM W KOHTPOJIEM PUCKOB, CNOCOBCTBYS 340pOBOMY
pa3BuTMio PuHTExa. TaKoN NoAxon K PeryiMpoBaHWMIO co34an O6naronpuATHYIO cpedy AAA NPUMEHEHUA
WMCKYCCTBEHHOIO MHTENNEKTA B PUHAHCOBOM CEKTOpE.

V. OcobeHHOCTU U Npo6aemMbl ynpaBaeHUA UCKYCCTBEHHbIM UHTeNNeKTom B Poccum

YnpaBieHne WCKYCCTBEHHbIM MWHTeNNeKToM B Poccum mMmeeT cBoM 0OCOBEHHOCTM M O[HOBPEMEHHO
CTa/IKMBAETCA C MHOroOYUC/NEHHbIMW npobnemammn. AHanmM3 3TMx ocobeHHocTen M npobnem nomoraer
BCECTOPOHHE TMOHATb MPEMMYLLECTBA W OrpPaHUYEHUS POCCUMIACKON MOAENU pPasBUTUA WUCKYCCTBEHHOTO
WHTENNEKTa N CAYKUT OPUEHTUPOM 418 YNPABAEHNA NHTENNEKTYalbHbIMK 0BLEecTBaMm B APYrMX CTPAHaXx.

1. Mogenb ynpaBneHua N OCHOBHblE XapPaKTEPUCTUKMU

V. OcobeHHOCTM 1 Npobnemsbl ynpasnenuns M B Poccum

Poccuiickaa cuctema ynpasnenHua UMW obnagaeT yHMKaANbHbIMU XapaKTepPUCTUKaMM, OAHOBPEMEHHO
CTaNIKMBAACb C PAAOM CNOXHbIX CUCTEMHbIX Npobnem. AHAAM3 3TUX XapPaKTEPUCTMK MO3BOAAET BbISABUTb
KOHKYPEHTHbIE MPENUMYLLECTBA U UHCTUTYLMOHA/IbHbIE OFPAHUYEHUA POCCUMCKON moaenn passutua WU, uTo
MMEEeT Ba)KHOe 3HayeHue A/1A CPaBHUTE/IbHbIX MWccieaoBaHMn B obsiacT  ynpasnieHus UUdpPOBOM
TpaHcpopmavume.

KntoueBoit 0COBEHHOCTbIO POCCUMCKOM cucTembl ynpasneHus WU aBnsetcA AOMUHMpPYOWAs pPoJb
rocyaapcrea, KOHLENTyabHO OTPaXKeHHana B TEOPUN «TeXHOornyeckoro cysepeHuteta» (A.B. Kpyrnos, 2021) u
COOTBETCTBYIOWAA TPAAULMAM POCCUMNCKOM LWIKOAbI rocyaapcTBeHHoro ynpasneHusa (B./1. Makapos, A.E.
LWacTnTKo). 9Ta Modenb paccMaTpuBaET rocyAapCTBO KaK MHTErpMpPOBAHHOIO noTpebutens crpaTernyeckoro
NAaHUPOBAHMSA, KAOYEBbLIX MHBECTOPOB M CUCTEMHOIO MOCTPOEHMS TEXHOJOTMYECKUX peLUeHMiA. TakoM noaxon,
CYLLECTBEHHO OT/IMYAETCA OT pacnpocTpaHeHHoi B EBpone n CLUA mogenn «ceTeBOro ynpassieHMA», KoTopas
CTaBMWT BO NaBy Yyr/la CaMOOpPraHM3aLMIo pbiHKa U SKOCUCTEMbI NPeanpPUHMMATE/IbCKUX MHHOBALMA.

B napagnrme TexHON0rMYeCcKoro pa3snTna Poccnm rocy4apcTBo He TONIbKO BbIMOIHAET POJib PEryAATOPaA, HO
M BbICTYMAeT KaTa/IM3aTOPOM TEXHONOIMMYECKUX UM3MEHEHWW, 4YTo obycnosaueaeT GopmUMpoBaHUue
LEeHTPa/IM30BaHHOM CUCTEMbI MPUHATUA peweHuint B chepe MU, ITa napagurma BOCXOAMT K COBETCKOM
KOHULENUMN «Hay4YHo-TexHUYeckoro nporpecca» (C.I. Kapa-Mypsa, 2001).

lfocysapcTBO MrpaeT HECKO/IbKO poJieit B PasBUTUM WMCKYCCTBEHHOIO MHTENNIEKTa, BK/AOYaA yHKUMU
NNaHMPOBLUMKA, WHBECTOpPA, pPeryastopa W NOAb30BaTena, HanpasiAs €ero pasBuTUe MNocpeacTBOM
NPOMbILWAEHHON NOAUTUKKU, GUHAHCOBON NOAAEPIKKM U TpeboBaHMI K 3aKynKam. 3Ta mModenb cnocobcTeyeT
KOHLLEHTPALLMWN PEecypcoB A/1s AOCTUMKEHMUA KTHOYEBbIX MPOPLIBOB U YCKOPEHUA TEXHOIOFMYECKUX UCCNE0BAHUN,
pa3paboToK U NPOABUNKEHUSA MPUNONKEHUA, HO OHA TaKKe MOMKEeT MoAaBAATb YKM3HECNOoCOBHOCTb pPbiHKa U
y4yacTue obulecTBeHHOCTH.

BTopas 0cobeHHOCTb POCCUIMCKOM cUcTeMbl yrpaBaeHMa MM — aKuUeHT Ha coyeTaHUM TEXHONOrMYEeCcKon
aBTOHOMWK C NpUKNagHbIMK noaxogamu. C og4HOM CTOPOHbI, OHA aKTUBHO NOAAEPKUBAET PyHAAMEHTA/IbHbIE
UccnefoBaHMA W OCBOEHWE NepedoBblX TEXHONOMMA, CTPEMSCb K TEXHOJIOTMYECKOM aBTOHOMUM U
ynpaBAaemMoCcTn; C APYroM CTOPOHbI, OHA TaKXe [AeflaeT aKUEHT Ha NPUMEHEHUW TEeXHONOorMn W
KOMMepLManmM3aLUmm pesynbTaToB UCCNeAoBaHUM, cnocobcTBys raybokon uHTerpaumm WU B peanbHyto
3KOHOMMKY. JTa  AByeAMHaa  cTpaTerMa  yuyuTbiBaeT  KaK  [OO/ITOCPOYMHYHD  TEXHO/I0MMYECKYo
KOHKYPEHTOCNOCOOHOCTb, TaK M KPAaTKOCPOUYHYIO SKOHOMMYECKYIO OTAauy, OTpaxKan nparmatuyHyo punocodputo
pasBUTHA.

TpeTba 0cobeHHOCTb — MNPUOPUTETHOCTb 3aKOHOAATENbCTBA M 3TMYECKUX CcoobparkeHuin. Pa3BuBas
Pa3BUTME UCKYCCTBEHHOIO MHTENNEKTA, PoccuA TakkKe Havyana yaenaTb BHUMAHME CMEKHbIM 3aKOHOAATE/bHbIM
M 3TUYECKMM BoOMpocam. Buue-npembep pUropeHKo 3aAaBWUA, YTO MPaBUTENbCTBO HE HaMepeHo BBOAMTb

YypesmMepHO CTporMe 3aKoHbl, peryanpytowme chepy UCKYCCTBEHHOrO MHTENNEKTa, B BAMMKallLMe ABa ro4a, YTo
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03HayaeT 60/blle BO3MOMKHOCTEM ANA 3KCNEePUMEHTOB M MHHOBaUMIA Yy Y4YéHbIX. Takaa nubepanbHasn
cpena
notpeboBaTb MOC/AEAYIOWErO YXECTOUeHMA Mep PeryanmpoBaHua A4 MpeaoTBpalleHUs TeXHONOMMYECcKMX

HOPMATMBHO-NPaBOBaA 6naronpuATCTBYET TEXHONOTMYECKMM WHHOBALMAM, HO MOMeT TaKkKe
PUCKOB.
2.0CcHOBHble NPo6aeMbI, C KOTOPbIMM NPULLIOCH CTOJIKHYTLCA.

Pa3BuTME UCKYCCTBEHHOrO UHTennekTa (M) B Poccum cTankneaeTcsa ¢ MHOXKecTBOM npobnem. Mepsas —
3TO TEXHONOrMYecKoe oTcTaBaHMe. HecmoTps Ha nporpecc B HeKoTopbix obnactax UM, Poccna Bcé elwé oTcTaér
OT BeAyLlmMx cTpaH, Takmx Kak CLUA n Kutait B uenom. OcobeHHO B Takux dyHOAMEHTaNbHbIX 061acTax, Kak
MMUKpoOCXxembl U ¢GpeliMBOpPKKN, Poccua no-npeskHemMy CUAbHO 3aBUCUT OT MHOCTPAHHbIX TEXHOJIOFUM, 4TO
OrpaHnYMBaET aBTOHOMHOCTb M He30nacHOCTb eé pa3paboTku B chepe UN.

HecmoTps Ha NpoyHyto ocHoBY 06pa3oBaHMA B 061acTU MaTeMaTUKM U MHGOpPMaATMKKM B Poccuu, cTpaHa
Nno-npeKHeMy CTa/IKMBAETCA C NPOBAEMON YyTEUYKM MO3rOB B chepe MCKYCCTBEHHOIO MHTENNEKTA, MOCKOIbKY
MHOTIMEe TaflaHT/IMBbIE CMELMANUCTbI NPearnoYMTaloT NpoaomKkaTb obydyeHne nnam paboTaTb 3a pyberkom. ITa
yTeYKa MO3roB 0c/labnser MHHOBAUMOHHbLIM noTeHuMan Poccum B 06/1aCTM MCKYCCTBEHHOrO WHTENNEKTa U
CTAHOBMTCA NPENATCTBMEM A1 €r0 Pa3BUTUA.

B-TpeTbux, cywectsyeT npobnema pecypcoB AaHHbIX. PasBUTME WMCKYCCTBEHHOrO WHTENNEKTa Tpebyet
60/1bLOro 06bEMA BbICOKOKAYECTBEHHbIX AaHHbIX, 0AHaKO B Poccum BCE elé cylwecTBYOT HeAOCTATKM B TaKUX
061acTaX, Kak OTKPbITOCTb AaHHbIX, OOMEH MMM M KOHTPOJIb KayecTBa AaHHbIX. fABAeHue pa3pO3HEHHOCTU
[OaHHbIX AOBOJIbHO PAcMNpPOCTPaHEHO, U MO-NPEeXHEMY CYLLECTBYIOT NPENATCTBUA AN 0OMeHa AaHHbIMU Mexay
rocyAapCTBEHHbIMW BEAOMCTBAMM, NPEANPUATUAMM U UCCNEe[0BATENIbCKUMU MHCTUTYTAMU, YTO OrpaHU4mnBaeT

KayecTBO 06yyeHUs U 3hPEKTUBHOCTb MPUMEHEHMA MOAENEN NCKYCCTBEHHOTO MHTE/IIEKTA.

Kak nokasaHo B Ta6m/|u,e HUXe, Pa3BUTNE NCKYCCTBEHHOrO MHTeNNEeKTa B POCCUM CTaNKMBAETCA C NATbIO

OCHOBHbIMMA I'IpO6J'IEMaMMC TEXHON0IMKU, YenoseyeCkmne pecypcol, AaHHble, BblHNCINTE/IbHAA MOLLHOCTb U

perynmpoBaHue.

Tabnunua 3

OcHOBHble I'IpO6I'IEMbI N Mepbl I'IpOTVIBO,CI,EI\/’ICTBMﬂ pPa3BUTUIO NCKYCCTBEHHOIO MHTeI1eKTa B Poccum

dyHAameHTanbHbIX 061acTAX, Kak
MUKpOCXembl U GperiMmBOpPKM

Tun BbI30Ba Cneunduueckne npossaeHUn MoTeHumnanbHoe Bo3geicTBUe HanpaBneHve oTBeTa
TexHonormyeckni 3aBMCMMOCTb OT MHOCTPAHHbIX OrpaHuYeHnsa TeXHONOrMYEeCKoM YBENUUYNTb MHBECTUMLNU B
paspbis TEXHO/IOTUIA B TaKMX aBTOHOMHOCTY 1 6e3onacHocTv nuccnepoBaHus n

pa3paboTKM ans npopbisa
B KNtoueBbIX 6a30BbIX
TEXHONOMMAX

HexXBaTKa TaNaHTOB

Habniogaerca HexBaTKa
BbICOKOK/ACCHbIX TaJIaHTOB U
cepbesHas yTeyka MO3ros.

ocnabnexue MHHOBALUMOHHbIX
BO3MOKHOCTEMN UCKYCCTBEHHOTO
WUHTEN/IEKTa

Yayywntb
nccnepoBaTeNnbCeKyo cpeay
ANA NpUBNEYEHNA U
YAEPXKaHWA TaNAHTOB.

Pecypcbl AaHHbIX

LLnpoKo pacnpocTpaHeHsl

OrpaqueHme KayecTBa O6y‘-leHMﬂ n

OFpaHl/l‘-leHVIe KayecTBa

KOMMbIOTEPOB OrPaHUYEHbI U
pacnpeaeneHbl HEPAaBHOMEPHO.

pa3po3HeHHble XpaHUAULLA 3 deKTUBHOCTU NPUMEHEHMUA obyuyeHua n
[AaHHbIX, 3 MeXaHW3Mbl 0bmeHa Mmozenei NCKYCCTBEHHOTO abdeKTnBHOCTU
VMW HeaeKBaTHbI. MHTeNNeKTa npYMeHeHuA moaenen
WNCKYCCTBEHHOTO
MHTeNNeKTa
HepoctaToyHan Pecypcbl Pecypcobl YKpenuTb CTPYKTYpYy
BblUMCAUTE/IbHAA BbICOKOMPOW3BOAUTE/IbHbIX BbICOKOMPOU3BOAMNTE/NbHbIX BbIYNCAUTENBHOMN
MOLLIHOCTb BbIYUCNIEHUI OFPaHUYEHbI U BbIYUCNEHUI OFPaHUYEHbI U MHPPACTPYKTYpPbI U
pacnpefeneHbl HEpaBHOMEPHO. pacnpegfeneHbl HepaBHOMEPHO. ONTMMU3NPOBATb
pacnpegeneHue pecypcos
Mpobnembl 3aKOHbI M NpaBW/ia OTCTAlOT OT Pecypcbl Co3paTtb afanTUBHYHO
perynvpoBsaHua TEXHOJIOTMYECKOro Pa3BUTUA BbICOKOMNPOU3BOANTE/NbHbIX HOpMaTMBHYtO H6a3y ana

6anaHca mexay
WMHHOBALMAMM U
perynanpoBaHuem.

MCTOYHUK: ((CTpaTEI'VIFi Pa3BUTUA MCKYCCTBEHHOIO MHTENNTEKTA»
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3.MepcneKTnBbI Pa3BUTMA U HEONpeae eHHOCTU

PasBMTME  WCKYCCTBEHHOrO  MHTeANeKTa B PoccuM  cTankuBaeTcad € MHOTOYMCAEHHbIMMU
HeonpegeneHHocTaMU. C TEXHONOTMYECKOM TOYKU 3PEHUs, MUpPOBble TexHonormn WU  ctpemutenbHo
pa3BUBAtOTCA, MOCTOAHHO MEHSA TEXHOJIOTMYECKME NYTU U aKTyasibHble TemMbl. CMOXKeT in Poccunst TOYHO yN0BUTD
TEXHONOMMYECKOE HanpaBAeHMe U JOOUTLCA NPOPbIBOB, OCTAaeTCA HeACHbIM. C MeXAyHapPOAHOM TOUYKKN 3peHus,
ycuneHve rnobasbHOM TEXHONOTMYECKOM KOHKYPEHLUMN U Be3yaepKHblit TEXHONOrMYECKUI NPOTEKLNOHM3IM
MOTYT NOBAUATb Ha BO3MOXKHOCTU Poccumn nprobpeTatb nepenosble 3apyberkHble TEXHONOMMM U y4acTBOBATL B
MeXAYHapPOAHOM COTPYAHUYECTBE.

C 9KOHOMMYECKOM TOUKM 3peHms, XoTA Poccusa BosnaraeT bonblune HageKabl Ha UCKYCCTBEHHbIN MHTENNEKT
(MN) pns ycKkopeHus 3KOHOMMYECKOro pocTa, GaKTUUYECKUM 3DDEKT MOMKET OKasaTbCA MEHbLUE OXUAAEeMOoro.
NccnepoBaHma Boiclwein WKobl SKOHOMMKKM B POccumM NOKasbiBaloT, YTO, HECMOTPA Ha OFPOMHbIM noTeHuman N
B Pa3BUTbIX CTpaHax, ero BKaag B pocT BBI MOMKeT 6biTb He CTO/Nb 3HAYMUTE/IbHbIM, KaK Mnpeanonaranochb.
Uccnepgosatens KanenowHWKOB nNpeanoxun Tteopuio «b6onesHn baymona», cornacHo KOTOPOM, XoTsa
60/bWMHCTBO OTPac/elt NPOMBbIWAEHHOCTU ObICTPO Pa3BMBAIOTCA, HEKOTOPbIE CTAarHUPYHOT, YTO B KOHEYHOM
uTore caepKusaeT obwmn poct BBI.

HecmoTps Ha 3Tn npobsiembl U HEONPEAENEHHOCTb, NEePCNeKTUBbI POCCUICKOW OTPAC/IM UCKYCCTBEHHOIO
WMHTENNeKTa B LESIOM OUEHMBAIOTCA MOJIOXMMUTENbHO. [paBUTENbCTBO HE TO/IKO TFOTOBO WMHBECTUPOBATb
MUAAMapAbl AONNAPOB B HayyHble UCCNEeA0BaHWUA, HO U KOMMNAHMM aKTMBHO ydacteytoT B HUOKP, a yyeHble
NPOAO/IKAIOT COBEPLUATL MPOPbIBbI. byaylmne TexHonornyeckme paspaboTku OyayT nocTteneHHO MeHATb
COUMANbHO-3KOHOMMYECKMA naHawadt, M Poccusa yKe BCTynuaa Ha nyTb 60pbbbl 33 rnobanbHoe
TEXHONOrMYecKoe INAepCTBO.

VI. BbiBOAbI M nocneacTsma

AHanM3 pPOCCUMCKOWM CTpaTermn pasBUTUA WCKYCCTBEHHOro WHTennekta (UMW) nossonset cpenatb
cnepgyouwme BbiBoAbl U BbiBOAbl. Poccua npuHana moaenb passutna MU, ocHOBaHHYIO Ha rocyaapCcTBeHHOM
yrnpaB/iieHUN, KOTOopas BCECTOPOHHE CcnocobCcTBYeT MCCnefoBaHMAM M NPUMEHeHUto TexHonormin UK
NnocpeacTBOM CTPATErMyeckoro naaHMpoBaHUs, GUHAHCOBOWN NOALAEPKKU U OPraHM3aLMOHHbIX FrapaHTUiA. ITa
MoJenb crnocobcTBYeT KOHLUEHTPAUMW pPecypcoB ANs OOCTUMKEHUA KJKOYEBbIX MPOPbIBOB, OCOBEHHO B
bYHOAMEHTaNbHbIX UCCNef0BaHMAX, MHOPACTPYKTYPE U KPYMHbIX NPUKNAAHbIX NPOeKTax. [1a pa3BMBaOLLMXCA
CTPaH MoAenb, OCHOBaHHAs Ha rOCYAAPCTBEHHOM YNpaBAeHUW, MOXKeT OblTb 3pPeKTUBHbIM Cnocobom
yCKopeHus passuTuna MU, Ho npu aTom KpaliHe BaXKHO obecneunTb banaHC MexKay rocyapCcTBOM U PbIHKOM U B
NOJIHO Mepe NCMNOJIb30BaTb 3HTY3NA3M NpeanpusTUin n obwectsa.

Poccus genaet akUeHT Ha ryboKoM MHTerpaLmm UCKYCCTBEHHOTO MHTenneKTa (MN) c peanbHbIM ceKTOpoMm
3KOHOMMKM, B YaCTHOCTH, Npoasuras npumeHeHmne NN B TpagMUMOHHO CUNbHbIX CEKTOPaX SIKOHOMMKM, TAKUX KaK
NPOMbILWAEHHOCTb, 3HEpreTMka W 34paBooxpaHeHuMe. ITa CTpaTerMa pasBUMTUA, OPUEHTUPOBaAHHAs Ha
NPaKTUYecKoe NpUMeHeHWe, CrnocobCcTBYET peanmsaumMmM 3SKOHOMUYECKOM LEeHHOCTM TexHonoruii UU u
CTUMYNINPYET TpaHchopmaLMIio M MOAEPHU3ALMNIO NPOMbILIEHHOCTU. [pyrum cTpaHam cneayeT BblbUpaTtb
CcoOTBEeTCTBYlOWME o0bnactm npumeHenns WWN, ucxopa u3 ocobeHHOCTe CBOeN MNPOMBbILWIEHHOCTU U
3KOHOMMUYECKMX NOTpebHOCTEN, ANA AOCTUNKEHUS MO3UTUBHOIO B3aMMOAEWCTBUA MENKAY TEXHONOMMAMU U
3KOHOMMKOMN.

Coaencteyn pasBUTUIO MCKYCCTBEHHOTO MHTENNEKTa, Poccus TakKe Hauyana yaensaTb BHUMaHME 3TUYECKUM
HOopmam M Bonpocam 6e30nacHoOCTH, CTPeMsACb HaWTU 6anaHC meKay MpPOoABUMKEHMEM WHHOBALUMN U
npeaoTBpalleHMeM PUCKOB. TaKoW OTBETCTBEHHbIA MOAXOA MUMEET pellatollee 3HaYeHue AnA yCTOMYMBOrO
Pa3BUTUA UCKYCCTBEHHOIO MHTENNeKTa. Bcem cTpaHam cnepyer yaensitb BHUMaHME 3TUYECKMM U NPaBOBbIM
BOMpocaM Npu pa3paboTKe WMCKYCCTBEHHOrO WHTENNEeKTa, CO034aBas CUCTEMbI YMpPaB/ieHUA, COBMECTUMble C
TEXHONOMMYECKMM Mporpeccom, 4YTobbl rapaHTMpoBaTb 6e30MacHOCTb, HAAEKHOCTb M YNpPaBAAEMOCTb
WUCKYCCTBEHHOIO MHTE/IEKTA.
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C TOYKM 3peHUA yNpaBaeHUA UHTENNEKTYaIbHbIM 06LLECTBOM, POCCUMCKUIA ONbIT NpeaiaraeT MHOMKEeCTBO
UEHHbIX wnaen. Bo-nepBblX, YyMpaBneHUEe WHTENNEKTya/libHbiIM oblecTtBom TpebyeT paspaboTku w
CTPATErMyecKkoro pPyKoBOACTBA Ha BbICIUEM YPOBHE, YETKO ONpPeaensioWwmx Lenun pasBUTUA, KtoveBble
HanpaBfeHUA W NyTUM peanusaumn. Bo-BTOpblX, OHO TpebyeT cCO34aHMA MHOFOCTOPOHHEro MexXaHM3Ma
ynpasneHusa, obbeguHAOWEro CUAbHblE CTOPOHbI FOCYAApPCTBa, MPeAnpUATUIN, Hay4yHO-UCC/ef0BaTebCKUX
WHCTUTYTOB M OOLLECTBEHHbIX OpraHuM3auuin. B-TpeTbux, OoHO TpebyeT HanaHca MeKAy MHHOBALMOHHbIM
pa3BUTMEM U CTaHAAPTU3INPOBAHHBIM YNpPaBAEHUEM, NMOOLWPAA TEXHONIOIMYECKME UHHOBALMKN U U3YYEHME UX
NPUMeHeHNs, OAHOBPEMEHHO NPeLOoTBPALLANA NOTEHUMANbHbIE PUCKU U HEFaTUBHbIE NOC/eACTBUA.

[aHHoe uccnefoBaHMe MMeeT onpeaenéHHble orpaHnyeHna. C 04HOM CTOPOHbI, MOCKOJIbKY pa3BUTUE
WCKYCCTBEHHOTO MHTENIeKTa B Poccum BCé elwé pa3smBaeTca BbICTPbIMU TEMMAMM, NOCAEACTBUA HEKOTOPbIX Mep
M NOANTUK TpebytoT bonee A0ArocpPoOYHOro HabtoaeHns n oueHKU. C Apyroi CTOPOHbI, U3-3a OrPaHNUYEHHOCTU
AaHHbIX aHAaNN3 HEKOTOPbIX KOHKPETHbIX 06/1acTell HeAOCTaTOUHO ryBOKMIA. B ByayLmx nccnesoBaHUAX MOXKHO
6b110 Hbl OTCNEXMBATL NOCAEAHNE TEHAEHLMN B PAa3BUTUN UCKYCCTBEHHOTO MHTENEKTa B Poccun, oueHmBaTb
ero ¢daKTM4eckne pesynibTaTbl U MOCAEACTBUA WAM MPOBOAUTb CPABHUTE/IbHbIE UCCIEA0BaHWUA A8 aHAAU3a
CX0ACTB, Pa3NNUnit 1 3pHEeKTUBHOCTU MOLENEN PA3BUTUA UCKYCCTBEHHOTO MHTE//IEKTA B Pa3HbIX CTPaHaXx.

B 3aKkntoueHune cneayet OTMETUTb, YTO cTpaTerns Poccum B 061aCTU pa3BUTUA MCKYCCTBEHHOTO MHTE/IEKTA
OTpakaeT eé CTpemsieHWe K [JOOCTUXKEHUIO TEXHOJIOTMYECKOW HEe3aBUCMMOCTM U MEeXAYHapOZHOM
KOHKYPEHTOCNOCOBHOCTM, NpeacTaBnAana cobon BaXKHbIM NMPUMep rocyAapCTBEHHOM Mogenu passutua MU,
Okunpaetcs, 4to H6aarogapsa NOCTOAHHON MOAUTUYECKON MOoAAEpPIKKe U cUCTEMATUUYECKOMY pa3Butuio Poccun
3alMET cBOé mecTo B mmposomM naHgwadte MM M NPUBHECET YHUKaNbHbLIN OMbIT U 3HAaHMA B yrpaBAeHUe
WHTENNEKTYyalbHbIM OBLLECTBOM.
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YAK 551.582
bapaxosa I'.X.
CeBepo-KaBka3sckuii pesepanbHbIt YyHUBEPCUTET,
[LOLEHT.
r. Crasponosb

3UMHWE OCAAKM U CHEXHbI NOKPOB HA KYPOPTE KUC/IOBOACK

KypopT Kucnoeoack pacrnosioxeH B CpegHEropHoi 30He, MeTeocTaHuma KMcnoBoAacK Haxoamutcs Ha
BbicoTe 943 M Hag, ypoBHeM mopsi. MecTHOCTb lydlle Bcex B Kpae obecneyeHa ocagkamu. MNo gaHHbIm 33 2001-
2024 rr., B Te4eHUWe roaa 3gech Bbinagaet 680.6 mm ocagKkoB. BbinagatoT OHM B OCHOBHOM B TeM/bI Nepuoa roga
(anpenb — oKTAbpb), Ha X0N04HbIM Nepuos rofa (HoAbpb — mapT) npuxoamTtca meHee 20 % rofoBOM CyMMbI
(130.2 mm), a Ha 3umy —oKon10 9 % (Tabn. 1). 3a 3umy B cpegHeM BbinagaeT okosio 60 mm ocasKos. PakTUyeckoe
KOJINYECTBO 0CaAKOB MHOTAa ObiBaeT o4eHb 6M3KO K cpeaHemy 3Ha4yeHuto [5], Ho Yalle oT/IM4YaeTcs OT Hero.
TakK, HaMMeHbLLEee KOJIMYeCTBO 3MMHNX 0CaZKOB MPMMEPHO PaBHO NOIOBUHE CPeHEero MHOFOIETHErO 3HAYEHMUS,
a Haubonbllee B NOATOPA pasa NpeBbIWaeT ero. Yalle Bcero 3a 3umy Bbinagano 40-50 mm (6 net) n 60-70 mm (7
NeT) ocafKoB.

Tabnunuya 1
XapaKTepucTnKn ocagKkos 3MMHEro nepuoaa
Konunyectso ocagkos, mm 3uma AHBapb deBpanb Oekabpb
CpeaHee 58.6 19.3 17.2 22.1
Haunbonblee 88.7 39.5 45.7 45.8
HanmeHbluee 31.0 1.5 3.6 0
CYTOYHbIN MaKCMMyM 20.0 15.6 18.1 20.0

Bonblas YacTb 3MMHUX ocagKos — 38 % — BbinagaeT B AeKkabpe, 33 % ce30HHOM CyMMbl OCaZKOB BbliNagaeT
B AHBape 1 29 % npuxoAnTcsa Ha dpespanb. PakTUYECKME MECAYHbIE CYMMbl OCaAKOB 601€ee 3aMETHO OT/INYAOTCSA
OT CpeAHWX MHOFONETHUX 3HA4YeHWM. TaK, MaKCMManbHble 3HAYEHUA MEeCAYHbIX CYMM OCaLKOB B AHBApE,
deBpane v gekabpe coctaBnAoT cooTBeTcTBEHHO 205, 266 1 204 % NO OTHOLLEHUIO K CpegHEMY MHOTONETHEMY.
MwuHMManbHblE MecAYHble CyMMbl cOCTaBnAloT 8, 21 n 0 %. B TeyeHne paccmatpmBaemoro 24-n1eTHero nepmoaa
3aPUKCMpPOBaAHO 5 N1IeT ¢ MecAYHON cymmoil ocagkos meHee 10 mm B AHBape, 4 roga B despane u 3 roga B
nekabpe. Mpu 3Tom abCONOTHBIN MUHUMYM — MOJIHOE OTCYTCTBME OCaZKOoB — Obln 3adpMKCUpPOBaH B AeKabpe
2013 roga.

3umoli B Knucnosoacke BbiNadatoT B OCHOBHOM TBepApble ocagku (Tabn. 2). B cpegHem B TeyeHue
KafieH4apHOM 3uMbl OTMeYaeTcA oKoo 10 aHel ¢ XuaKumm ocagkamm, okono 20 aHel ¢ TBepAbIMM OCaZiKaMu
W BCEro nwb 2-3 AHA CO CMELUAHHbIMM 0CaKamu (MOKpPbIV CHET, SO Ab CO CHETOM).

Tabnuua 2
Cpe,u,Hee ymncno ,D,Hef/‘l C OCagKamMu pa3HOro ¢a3OBOI'O COCTaBa
da3oBblIli COCTAB 0CAfKOB 3uma AHBapb despanb [Jekabpb
HKuakne ocagkm 9 2 4 3
Teepable ocagKku 22 9 8 5
CMmellaHHble 0Cafiku 3 1 1 1

B oTaenbHble rogbl NOBTOPAEMOCTb BbiNaZLeHMA 0CaAKOB Pa3HOro ¢pa3oBOro COCTaBa MOMKET CYLLLECTBEHHO
OT/INYATbLCA OT CPEAHEr0 MHOTONIETHErO 3HaUYeHMA. TaK, Hanbobluee 3a 3MMY YUCI0 AHEN C XKUAKUMU OCagKaMu
paBHO 21, ¢ TBepAbIMN ocaaKkamu — 34 AHSA, CO CMELaHHbIMU ocaakamu — 7 gHel. HaumeHblune 3HayeHus
cocTasnsaoT: 13 gHel ¢ TBepAbIMM OCagkamu M No 1 AHIO 33 3UMY C XKUOKMMU U CMELUAHHbIMW OCaAKaMU.
Hanbonbluee yncno gHew ¢ *KUAKMMM OCalkamun B AHBape — 8 AHen, B dpeBpane — 9 aHeNn, B AeKkabpe — 8 gHel.
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He 6b1710 *KMAOKMX ocaakoB B 4 rogax B AHBape, B 6 rogax B ¢eBpane 1 B 3 rogax B AeKkabpe. Hanbonblee yncno
AHel ¢ TBepAbiMU ocagKkamMu: sHeapb — 18, pespanb — 19, aekabpb — 12; HaumeHbLee: 2, 3 U 0 COOTBETCTBEHHO.

CmelLaHHble 0CaAKM OTMEYAIOTCS KaXKayto 3MMY, HO B KaXKablli U3 MeCALLEB OHN OTMEYaloTCA He exKerogHo.
B aHBape He bbl/I0 cMellaHHbIX 0cagKkoB B 11 rogax paccmaTpuBaemoro nepuoaa, B pespane — B 10, B AeKabpe
—B 12 rogax. Hanbonbluee yncno gHem co cMmellaHHbIMM OCagKamum cocTaBnsaeT 5 aHen B deBpase 1 no 3 AHSA B
AHBape 1 AeKabpe.

CHeXHblit noKpoB B Kncnosoacke obpasyetca exxerogHo. B cpeaHem 3a 3umy otmeyaetcs 48 gHel co
CHeXHbIM nokposom: 20 B AHBape, 13 B ¢eBpane n 15 B aekabpe. Hanbonbliee YMCNO AHEN CO CHEXHbIM
NoKpoBoM 6bi10 3adpukcmposaHo B 2007 r. — 76 gHen n B 2017 r. — 74 gHA. B gesatu rogax 6bino 6onee 50 gHew
CO CHEXHbIM MOKPOBOM. MeHbLLE BCEro AHEN CO CHEXHbIM NOKPOBOM 6bla10 B 2019 1. — 21 geHb, TaKKe HEMHOTO
ux 66110 B 2005 1 2010 rr. (28 1 26 AHEN COOTBETCTBEHHO).

B siHBape B 13 rogax CHeXHbli NOKpoB 3aneran no 20 agHel n 6onee, Npy 3TOM B TPEX roAax OH /iexKan
NONIHOCTbIO BECb MecAl,; B 4 rogax CHer nexan meHee 10 gHen, ¢ mmHUmymom 5 agHelt B 2005 r. B ¢peBpane
3apMKCUPOBAHO 6 C/1y4aeB 3a/1eraHMs CHEXKHOMO NoKpoBa gosiee 20 aHel, B Tom yncsie 28 aHen B 2011 n 29 aHen
B 2012 r. B 10 rogax cHer B ¢peBpane nexkan meHee 10 aHen, coBcem He 6bIIO CHeXKHOro nokposa B 2013 r. B
AeKkabpe MakCMMyM 3aneraHua CHeXXHoro nokposa — 30 gHel, B 9 rogax cHer nexan 20 aHelt n bonee, B 7 rogax
— meHee 10 gHelt, B Tom uncie 1 geHb 8 2009 r. M OTCYTCTBME CHEXKHOMO NOKPOBA B AeKabpe 2010 .

CpeaHnas U3 HamboNbLUMX 33 3MMY BbICOT CHEXKHOIO NOKpPoBa paBHa 18 cm. Hanbonbluas BbicOTa CHEXKHOIO
nokposa 3adpukcuposBaHa B 2001 (34 cm) u B 2002 r. (32 cm). Camblil ManoCHEXHbIM rog — aTo 2018,
eMHCTBEHHbI roj, Koraa BbicoTa cHera bbl1a meHee 10 cm (9 cm B AHBape, 3 cm B peBpane, 2 cMm B AeKkabpe).

Tabnuua 3
CpeaHee MHOro/ieTHee KOIMYeCTBO 0CaaKoB (MM)
Mepyoa Konunyectso ocagkos, Mm [ons B rogosoit cymme, %
o 1961 1961-2000 2001-2024 o 1961 1961-2000 2001-2024
rog, 573 641.1 680.6 100 100 100
XM 81 103.6 130.2 14.1 16.2 19.1
3uma 41 54.0 58.6 7.2 8.4 8.6
AHBapb 12 15.6 19.3 2.1 2.4 2.8
despanb 13 16.4 17.2 2.3 2.6 2.5
[eKabpb 16 22.0 22.1 2.8 3.4 3.3

CpaBHeHMe AaHHbIX, NOYYEHHbIX B HAacToALLEN paboTe, ¢ AaHHbIMM 33 MHOFONETHUE Nepuoabl XX Beka [1,
4, 6] NoKasaso, YToO UMEET MEeCTO YBE/IMYEHME ro40BOr0 KOIMYECTBA OCAZKOB, a TaKKe YBe/IMYeHNe KonYecTea
0CaflkoB XOJ/IOAHOrO Nepuoaa, KafleH4apHOW 3UMbl U KaskAoro M3 3MMHUX mecAues (Tabn. 3). Jons ocaakos
XOJIOAHOrO Nepmoaa, KafieH4apHOM 3uMbl M AHBAPA B FOA40BOM CyMMe OCaAKOB TaKXKe NOCTOAHHO BO3pacTana, a
¢deBpanb U Aekabpb B HOBOM BEKE HECKOJIBKO YMEHbLUMAM CBOM BKaA, B 06LLy0 CymMy OCafiKoB. MosydeHHble
pe3ynbTaTbl XOPOLLO COrNAacyTCA C AaHHbIMU APYrUX UccneaoBaHuii [2, 3, 7, 8].
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