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Abstract

Under the background of deepening global higher education reform and comprehensive
implementation of refined performance management in universities, the quantitative performance
appraisal system has become the core institutional basis for professional title promotion, resource
allocation, teaching and research assessment, and career development of university teachers in China.
Teachers’ subjective perceived pressure from performance evaluation directly affects their
psychological state, work attitude and job engagement level. Based on the Job Demands-Resources
(JD-R) theory and literature review, this paper defines the connotation and dimensional characteristics
of university teachers’ perceived performance pressure and work engagement, analyzes the internal
correlation and influence mechanism between performance evaluation pressure and teachers’ work
engagement, summarizes practical dilemmas of universities in China, and puts forward
countermeasures for optimizing performance management system, psychological counseling and
improving teachers’ work enthusiasm. The study shows that excessive performance pressure
significantly restrains teachers’ vitality, dedication and concentration, while moderate challenging
pressure can positively promote teachers’ work engagement. The research results can provide
theoretical reference and practical support for improving university evaluation system, relieving
teachers’ occupational stress and promoting high-quality development of higher education in China.

Keywords' University Teachers; Performance Evaluation Pressure; Work Engagement; JD-R
Model

5. Introduction

As China’s higher education enters a new stage of high-quality development, intensive
construction, teaching quality improvement and scientific research innovation have become core
priorities[ ]. Performance management, as a vital tool for university personnel management, faculty
development and resource allocation, is widely applied in professional title evaluation, annual
assessment, post appointment and honor selection[ ]. Standardized quantitative performance evaluation
standardizes teachers’ teaching and research behaviors, stimulates internal motivation of teaching staff
and improves operational efficiency of universities, but meanwhile continuously increases
occupational psychological pressure perceived by university teachers| |.

Excessively high assessment intensity, rigid achievement requirements and frequent ranking
competitions easily lead to emotional exhaustion and occupational burnout, reducing teachers’
initiative and devoted work engagement. In contrast, moderate and reasonable challenging
performance pressure can effectively promote teachers’ professional progress and improve their
overall work engagement. Accordingly, exploring the relationship between perceived performance
evaluation pressure and work engagement, clarifying the dual effects of stress, optimizing university
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assessment systems and relieving teachers’ psychological burden are of great practical significance for
the sustainable development of modern higher education.

Based on the Job Demands-Resources (JD-R) model, this paper analyzes the current situation of
performance pressure, influence mechanisms and changes in teachers’ work engagement in Chinese
universities. It summarizes existing problems in performance management, and puts forward targeted
strategies to reduce occupational stress and enhance work enthusiasm, so as to provide references for
faculty psychological health management, performance system reform and long-term high-quality
development of higher education in China.

5. Basic Concepts and Theoretical Basis

1.1.Connotation and Structural Dimensions of Teachers’ Perceived Performance Evaluation
Pressure

University teachers’ perceived performance evaluation pressure refers to subjective
psychological anxiety, role burden and occupational tension generated when teachers face quantitative
assessment indicators, scientific research output requirements, teaching quality ranking, post
competition, professional title evaluation and reward and punishment constraints[ ]. Different from
objective workload, perceived pressure focuses more on individuals’ psychological cognition and
emotional experience of assessment rules, evaluation results and career risks. Academic circles
generally divide university teachers’ performance pressure into three dimensions: scientific research
output pressure, teaching assessment pressure, and professional title promotion and job survival
pressure. Under the prevalent quantitative academic assessment mode, rigid paper indicators, internal
academic competition and tenure assessment system continuously increase teachers’ psychological
burden and form long-term accumulated occupational pressure[ |. Higher education in China continues
to move towards standardized and quantitative assessment, which further intensifies teachers’
subjective pressure perception and profoundly changes their daily teaching and research behaviors.
According to challenge-hindrance stress theory, performance evaluation pressure includes positive
challenge pressure and negative hindrance pressure, which produce distinctly different effects on
teachers’ psychology and work behaviors] ].

1.2.Definition and Three-Dimensional Structure of University Teachers’ Work Engagement

Work engagement is a sustained positive emotional and cognitive state in work, including
vitality, dedication and absorption, which can directly reflect teachers’ active investment in teaching,
scientific research and education management[ ]. Vitality means teachers are energetic, resilient and
positive in teaching and research work. Dedication reflects teachers’ sense of honor, mission and
enthusiasm for education. Absorption means teachers devote themselves fully to work with high
concentration and pleasant experience without burnout. As a core variable of educational
organizational behavior, work engagement directly determines teaching quality, scientific research
innovation efficiency and long-term stability of teaching staff in universities| ]. High work engagement
can effectively reduce occupational burnout, improve overall school performance and promote
sustainable development of higher education. JD-R theory points out that job demand factors such as
performance pressure negatively predict work engagement, while organizational support, resource
guarantee and incentive mechanisms can significantly improve teachers’ work engagement[ ]. The
development status of universities in China shows that school evaluation orientation, welfare guarantee
and academic environment all affect teachers’ overall work engagement.

1.3.JD-R Theoretical Framework of Performance Pressure Affecting Work Engagement
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The Job Demands-Resources model (JD-R) is the core theoretical basis for analyzing the
relationship between performance evaluation pressure and teachers’ work engagement. The theory
divides all occupational factors into job demands and job resources. Performance evaluation pressure
is typical high job demand, which continuously consumes teachers’ psychological energy, causes
emotional exhaustion and reduces active work engagement| ]. Job resources including scientific
research support, fair assessment, career development space and humanistic care can offset negative
consumption caused by pressure and enhance work enthusiasm. Excessively high performance
pressure will activate the health impairment path of JD-R model, leading to anxiety and physical and
mental fatigue, and continuous decline in work engagement. Moderate and reasonable challenging
performance pressure belongs to benign job demands, which can stimulate teachers’ motivation for
self-improvement, optimize work efficiency and positively promote work engagement| ]. Meanwhile,
the dual-path mechanism of JD-R proves that performance pressure not only directly affects work
engagement, but also indirectly regulates engagement level through psychological resilience,
organizational identity and role cognition, which well explains the nonlinear relationship between
pressure and work engagement in university education management.

2. Correlation and Influence Mechanism between Performance Evaluation Pressure and Work
Engagement

2.1.Negative Inhibitory Effect of Excessive Perceived Performance Pressure on Work
Engagement

Long-term high-intensity performance evaluation pressure significantly restrains teachers’ work
engagement from three dimensions: vitality, dedication and absorption. Strict quantitative scientific
research assessment and paper ranking pressure force teachers to prioritize short-term indicator tasks
instead of long-term in-depth academic research, weaken work vitality and reduce willingness to take
the initiative in teaching innovation| ]. Frequent teaching inspections, classroom evaluations and
regular assessments make teachers respond passively, reduce professional achievement and
continuously weaken dedication willingness. Long-term survival pressure brought by tenure
assessment and post elimination easily causes psychological anxiety, emotional burnout and work
alienation, making teachers unable to devote themselves fully to education work and greatly reducing
immersive concentration. A large number of empirical studies confirm that the higher teachers’
subjective performance pressure, the lower overall work engagement and the worse initiative in
teaching and research[ ]. In universities in China implementing strict quantitative assessment, teachers
under high pressure generally suffer from insufficient energy, weak professional belonging and loose
work status, which seriously damage the healthy development ecology of university teaching stafft.

2.2.Positive Promoting Effect of Moderate Challenge Performance Pressure on Work
Engagement

Not all performance pressure is negative. Scientific and moderate challenging evaluation
pressure can effectively stimulate teachers’ work engagement. Standard and clear performance
objectives clarify teachers’ professional development direction, urge them to optimize teaching
methods, accumulate scientific research achievements and improve comprehensive professional
ability. Reasonable assessment ranking and incentive rewards stimulate internal competitive
motivation, enhance teachers’ work vitality and dedication to education. Periodic performance review
helps teachers find deficiencies and make continuous improvements, maintain high concentration and
immersive working state, and comprehensively improve the quality of work engagement| ]. Moderate
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pressure conforms to the growth law of academic talents, avoids slack and inefficient work under loose
management, and realizes mutual improvement of performance guidance and work enthusiasm.
Reasonable performance control can continuously stimulate internal work motivation of university
teachers in China and maintain a stable and healthy teaching and research state.

2.3.Non-Linear Relationship and Intermediate Transmission Path of Dual Variables

The relationship between university teachers’ perceived performance pressure and work
engagement presents an obvious inverted U-shaped nonlinear characteristic. When pressure stays
within a reasonable range, work engagement rises with increasing pressure. Once pressure exceeds the
critical threshold, work engagement drops sharply as pressure continues to rise. In the internal
transmission path, performance pressure indirectly affects work engagement through occupational
burnout, emotional exhaustion and psychological resilience. High hindrance pressure aggravates
emotional consumption and reduces psychological regulation ability, further lowering work
engagement. Beneficial challenge pressure improves self-efficacy and psychological resilience, and
indirectly promotes active work engagement| ]. Meanwhile, perception of assessment fairness plays a
key regulatory role: fair and transparent performance system weakens negative impacts of pressure,
while unreasonable evaluation greatly amplifies adverse effects and accelerates the decline of teachers’
work enthusiasm. Differences in university management and academic atmosphere lead to distinctive
correlation characteristics between pressure and work engagement in China.

3. Current Status and Practical Dilemmas of Performance Pressure and Work Engagement in
Chinese Universities

3.1.0verall Status of Teachers’ Perceived Performance Pressure in China

Against the background of quality improvement and intensive development reform in higher
education, university teachers in China generally face prominent performance evaluation pressure.
Universities in China widely adopt result-oriented and highly quantitative performance assessment,
focusing on academic papers, research projects, funds and teaching workload, resulting in high overall
occupational pressure, serious academic involution, fierce professional title competition and prominent
long-term occupational anxiety[ ]. At present, universities have short assessment cycles, strict
quantitative indicators and regular public rankings. Young teachers bear particularly heavy pressure,
facing multiple burdens of achievement output, job stability and career promotion. Although senior
teachers have rich experience, they also face pressure such as tenure review, continuous achievement
update and teaching quality spot checks. Single assessment standards, large reward and punishment
gaps and unbalanced resource allocation continuously aggravate teachers’ subjective psychological
pressure, forming widespread occupational psychological burden in higher education across China.

3.2.Characteristics and Structural Problems of Teachers’ Work Engagement in China

Affected by long-term rigid performance evaluation system, university teachers’ work
engagement in China shows obvious imbalance. Driven by assessment indicators, teachers have high
short-term task-oriented engagement, but lack long-term independent in-depth teaching and research,
original academic innovation and education dedication. Most teachers suffer from insufficient work
vitality, obvious emotional exhaustion and weak professional belonging, with low level of sustainable
immersive work engagement. Excessive external assessment constraints make teachers’ work
enthusiasm highly dependent on performance rewards and punishments, insufficient internal
professional mission and weak active dedication. Meanwhile, engagement varies greatly among
teachers of different ages and titles. Young teachers are busy coping with indicators, and middle-aged
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teachers have prominent burnout. The overall quality of work engagement cannot meet the
requirements of high-quality development of higher education in the new era.

3.3.Common Practical Dilemmas of Performance Management and Teachers’ Work Status in
China

At present, universities in China face many common problems in performance system operation,
teachers” mental health and work enthusiasm construction. Firstly, the weight of teaching and
scientific research assessment is unbalanced. Universities overemphasize quantitative achievements
while ignoring teaching quality and long-term connotative development. Secondly, rigid quantitative
evaluation causes homogeneous competition and utilitarian scientific research, wasting academic
resources and reducing innovative work engagement. Long-term accumulated performance pressure
leads to widespread occupational anxiety and burnout among teachers, sub-health problems are
common, and overall work initiative continues to decline. In addition, imperfect pressure relief
mechanisms, insufficient mental health intervention, single incentive mode and weak humanistic care
make it difficult to balance management efficiency and teachers’ physical and mental health. Scientific
performance pressure control, stable teachers’ mentality and continuous improvement of work
engagement have become urgent tasks for intensive construction of universities in China.

4. Optimization Strategies to Alleviate Performance Pressure and Improve Teachers’ Work
Engagement

4.1.0ptimize University Performance Evaluation System and Rationalize Pressure Level

Universities should reform single quantitative assessment mode, and construct diversified
comprehensive evaluation combining quantity and quality, teaching and research, process and results.
Appropriately reduce assessment frequency, relax rigid requirements for papers and projects, abandon
achievement-oriented management, and control teachers’ pressure within benign challenging range.
Implement classified evaluation according to age, professional title and disciplines, avoid unified rigid
ranking and reduce irrational internal competitive pressure. Fully disclose assessment procedures,
indicator calculation and results to improve institutional fairness and transparency, and reduce anxiety
caused by information asymmetry. Construct localized scientific performance management mode
combined with characteristics of higher education in China, give play to positive incentive effects of
moderate pressure and avoid negative harm of excessive pressure.

4.2.Strengthen Organizational Resource Supply and Balance Job Demands and Resources

According to JD-R theory, increase job resource supply to offset negative consumption of
performance pressure. Improve scientific research support, teaching conditions, salary welfare and
career promotion channels to consolidate the foundation of teachers’ professional development.
Establish regular psychological counseling and pressure intervention mechanisms, carry out routine
mental health training and enhance teachers’ pressure resistance and emotional regulation ability.
Create a harmonious campus atmosphere and reduce interpersonal conflicts and role conflicts caused
by performance competition. Balance job demands and teachers’ bearing capacity to form benign
matching, and fundamentally improve overall work engagement of teaching staff.

4.3.Guide Teachers’ Positive Stress Cognition and Enhance Endogenous Work Engagement

Carry out professional psychological guidance to help teachers distinguish challenge pressure
and hindrance pressure, treat performance evaluation rationally and reduce unnecessary anxiety and
negative emotions. Cultivate teachers’ internal professional beliefs and educational mission, change
passive coping state and transform external pressure into self-improvement motivation. Strengthen
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career planning guidance to help teachers establish long-term development goals and maintain
continuous vitality, dedication and concentration in work. Encourage independent teaching reform and
academic exploration, reduce dependence on assessment indicators, improve endogenous work
engagement, and realize long-term healthy development of teachers and higher education in China.

5. Conclusion and Research Prospect

Based on JD-R theory and combined with local higher education reality in China, this paper
systematically discusses the relationship between university teachers’ perceived performance
evaluation pressure and work engagement. The study finds that excessive hindrance performance
pressure significantly reduces teachers’ vitality, dedication and absorption, while moderate challenge
pressure positively promotes work engagement, showing an obvious inverted U-shaped nonlinear
correlation. The rigid evaluation system in China leads to widespread problems such as excessive
pressure, utilitarian orientation and insufficient endogenous work engagement. Through diversified
performance reform, strengthened organizational resource guarantee and rational stress cognition
guidance, universities can effectively relieve excessive psychological burden, balance job demands
and resources, and continuously improve teachers’ work engagement and teaching quality.

This paper adopts theoretical induction and literature comparative analysis, lacking large-sample
questionnaire research and typical university case verification in China. Future studies can conduct
field investigations on teachers in different regions and universities, explore mediating and moderating
variables between performance pressure and work engagement, enrich educational management
theories, and provide more practical schemes for performance reform and teachers’ occupational
health management in China.
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Abstract

Under the background of global digital transformation and fierce market competition, internal
entrepreneurship has become a core strategic path for large enterprises to maintain vitality and achieve
sustainable innovation. At the same time, organizational internal competition mechanism is widely
used to optimize resource allocation, stimulate employee initiative and improve operational efficiency.
There is complex interactive synergistic logic and inherent practical paradox between internal
entrepreneurship and organizational competition. Based on systematic literature review and theoretical
induction, this paper sorts out the connotation and operation mechanism of internal entrepreneurship
and organizational competition, analyzes positive synergistic effects between the two, explores deep
structural paradoxes in operation, and puts forward optimization paths to balance synergy and resolve
contradictions. The research conclusions can provide theoretical reference and practical guidance for
enterprise organizational reform and internal innovation management in China, Kazakhstan and other
emerging market economies.

Keywords: Internal Entrepreneurship; Organizational Competition; Synergistic Logic;
Management Paradox; Enterprise Innovation Governance

Introduction

Against the background of rapid development of the global digital economy and increasingly
fierce market competition, internal entrepreneurship has become an important strategic choice for
modern enterprises to maintain innovative vitality and achieve sustainable growth. The organizational
internal competition mechanism plays a key role in optimizing resource allocation, stimulating
employee initiative, and improving organizational operation efficiency[ ]. Internal entrepreneurship
and organizational competition not only have a positive logic of mutual promotion and synergistic
efficiency, but also contain inherent contradictions and management paradoxes in resource allocation,
risk tolerance, goal orientation and other aspects[ ]. Most existing studies discuss the role of internal
entrepreneurship or internal competition separately, and few systematically analyze the synergistic
relationship and conflict dilemma between them, especially lacking attention to enterprise practices in
emerging market economies such as China and Kazakhstan. Based on this, this paper takes internal
entrepreneurship and organizational competition mechanism as the research object, sorts out the
connotation of core concepts and theoretical basis, analyzes the synergistic logic and practical
paradoxes between them, and puts forward optimization paths to balance synergy and resolve
contradictions, so as to provide theoretical reference and decision support for enterprise organizational
reform, internal innovation management and transnational operation management practice.

1. Basic Connotation and Theoretical Basis of Core Concepts
1.1.Definition and Characteristics of Internal Entrepreneurship
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Internal entrepreneurship, also known as intrapreneurship, refers to innovative entrepreneurial
behaviors carried out by employees and internal teams within established organizational systems,
relying on enterprise resources, platforms and institutional guarantees to explore new businesses,
develop new technologies and optimize original business models[ ]. Different from independent
external entrepreneurship, internal entrepreneurship has obvious organizational dependence, risk
sharing attribute and strategic consistency with parent enterprises. Relevant studies show that modern
internal entrepreneurship includes three core dimensions: proactive opportunity mining, autonomous
risk bearing and innovative value creation, which jointly constitute the endogenous dynamic
mechanism of organizational strategic renewal[ ]. In cross-border emerging market environments
represented by China and Kazakhstan, internal entrepreneurship gradually extends to digital
innovation, cross-border business expansion and organizational flexible reform, forming differentiated
development characteristics adapted to regional economic structure[ ]. Resource orchestration theory
further points out that internal entrepreneurship relies on enterprise internal resource integration,
modular operation and flexible organizational structure to realize efficient transformation of
entrepreneurial opportunities into actual organizational performance] |.

1.2.Connotation and Operation Logic of Organizational Competition Mechanism

Organizational internal competition mechanism is a institutional arrangement that guides internal
departments, teams and projects to carry out benign competition in resource acquisition, performance
evaluation, benefit distribution and business development under unified organizational strategy[ ]. Its
core operation logic includes three links: differentiated project evaluation, scarce resource competitive
allocation and multi-dimensional performance incentive constraint. Moderate internal competition can
break organizational inertia, reduce redundant management costs, stimulate potential innovation
motivation of individuals and teams, and improve overall market competitiveness of enterprises [ ].
From the perspective of organizational behavior theory, internal competition realizes dynamic balance
between organizational order and vitality, avoids efficiency decline caused by excessive monopoly and
rigid management, and becomes an important basic system supporting long-term stable operation of
modern complex organizations[ ]. At the same time, internal competition also affects the flow of
knowledge, technology and human capital inside the organization, and indirectly regulates the
development scale and operation direction of internal entrepreneurial projects| ].

2. Synergistic Logic Between Internal Entrepreneurship and Organizational Competition
Mechanism

2.1.Competition Mechanism Boosts Efficient Development of Internal Entrepreneurship

Reasonable organizational internal competition mechanism provides continuous external
motivation for internal entrepreneurial activities, and optimizes the whole process of opportunity
screening, project incubation and resource matching of internal entrepreneurship. Competitive project
evaluation system can accurately screen high-quality entrepreneurial opportunities, eliminate low-
value and high-risk blindly innovative behaviors, and improve the success rate of internal
entrepreneurial projects [ ]. Scarce capital, talent and platform resource competition urge internal
entrepreneurial teams to continuously optimize business plans, improve operational efficiency and
strengthen market adaptability, avoiding lazy behavior and inefficient resource occupation under loose
institutional environment. In addition, competitive performance incentive mechanism can effectively
stimulate entrepreneurial enthusiasm of employees, encourage individuals to take proactive innovative
risks, and gather scattered entrepreneurial ideas inside the organization into centralized strategic
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innovation power[ ]. Practices in Chinese and Kazakh enterprises show that standardized internal
competition significantly shortens the incubation cycle of internal entrepreneurial projects and
accelerates the transformation of innovative achievements into actual market benefits.

2.2.Internal Entrepreneurship Optimizes and Improves Organizational Competition Structure

Internal entrepreneurial activities continuously produce new business sectors, innovative projects
and differentiated development paths, which enrich the main body and content of organizational
internal competition, and promote the continuous upgrading of competition mechanism from single
efficiency competition to comprehensive innovation competition. A large number of internal
entrepreneurial emerging businesses break the original stable competitive pattern of traditional
departments, promote the dynamic adjustment of organizational resource allocation structure, and
avoid solidified interest patterns and long-term low-efficiency internal competition| ]. At the same
time, internal entrepreneurship brings diversified innovative knowledge and cross-departmental
collaborative logic, optimizes the evaluation indicators of internal competition, and makes competition
standards more conform to long-term strategic development needs of enterprises rather than short-term
operational benefits. Internal entrepreneurial innovation results also spill over to all departments of the
organization, drive overall technological progress and management innovation, and improve the
overall level and benign operation quality of organizational internal competition|[ ]. The two form
positive circular interaction: competition promotes entrepreneurship, and entrepreneurship optimizes
competition.

2.3.Collaborative Integration Effect of Dual Mechanisms on Organizational Sustainable
Innovation

The deep integration of internal entrepreneurship and internal competition forms a synergistic
ecosystem of endogenous organizational innovation, which effectively solves the dilemma of
insufficient internal innovation power and excessive external market competition pressure faced by
traditional enterprises. Under the synergistic effect, the organization realizes organic combination of
risk control and innovative exploration, long-term strategic layout and short-term operational benefits,
centralized resource concentration and decentralized autonomous innovation[ ]. For emerging market
enterprises in China and Kazakhstan, the collaborative operation of the two mechanisms helps
enterprises adapt to volatile cross-border market environment, realize continuous strategic renewal,
maintain stable competitive advantage in global industrial upgrading, and realize sustainable growth of
organizational comprehensive strength. Synergistic logic also conforms to paradoxical management
theory, realizing complementary advantages and mutual restriction between contradictory
mechanisms, and maximizing overall organizational value output][ ].

3. Inherent Paradox Problems in the Operation of Dual Mechanisms

3.1.Paradox Between Resource Scarcity Competition and Internal Entrepreneurship Demand

Internal entrepreneurship needs continuous, stable and long-term resource investment, while
organizational internal competition takes scarce resource competition allocation as core logic, forming
obvious inherent contradiction. Excessive internal competition leads to fierce scramble for limited
capital, talent and policy resources among entrepreneurial projects, resulting in fragmented resource
allocation, insufficient investment in key innovative projects, and difficulty in long-term incubation of
forward-looking high-risk entrepreneurship. On the contrary, excessive inclination of resources to
individual advantageous entrepreneurial projects will damage fair internal competition, weaken
enthusiasm of other teams, reduce overall organizational vitality, and form new resource monopoly
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and management inertia. This supply-demand paradox of resources directly restricts the healthy
development of internal entrepreneurship, and also makes organizational competition lose fair and
efficient operation basis, becoming the most prominent structural contradiction in actual enterprise
management.

3.2.Paradox Between Competition Efficiency Pursuit and Long-Term Entrepreneurial Risk
Tolerance

Organizational internal competition takes short-term performance evaluation and benefit return
as core assessment orientation, pursuing rapid efficiency improvement and clear income feedback.
However, internal entrepreneurship has typical characteristics of long incubation cycle, high
uncertainty and lagging income return, which requires high organizational risk tolerance and long-term
patient support. Blindly applying short-term competition assessment standards to internal
entrepreneurial activities will force entrepreneurial teams to abandon forward-looking long-term
innovative layout and choose short-cycle low-risk businesses, resulting in lack of subversive
innovation inside enterprises| ]. Excessive pursuit of competitive efficiency suppresses risk-taking
willingness of internal entrepreneurs, narrows innovative exploration scope, and makes internal
entrepreneurship degenerate into simple business optimization, losing strategic renewal value of
organizational innovation.

3.3.Paradox Between Competitive Independence of Entrepreneurial Teams and Organizational
Overall Synergy Order

Internal entrepreneurship advocates team autonomy, independent decision-making and
differentiated development to adapt to market changes, while organizational competition mechanism
requires unified strategic guidance, standardized management process and overall resource
coordination to maintain stable internal operation order. Excessive independent development of
internal entrepreneurial teams easily leads to decentralized organizational power, repeated construction
of internal businesses, serious internal friction and conflicts of interest, destroying overall collaborative
efficiency of the organization. Overly rigid competitive management restricts autonomous space of
entrepreneurial teams, suppresses innovative vitality and flexible response ability to external market
changes, and makes internal entrepreneurship lose flexible development advantages. The game
between team independence and organizational overall order forms persistent management paradox in
operation practice, and it is difficult to achieve absolute optimal balance in short-term adjustment.

4. Optimization Paths to Balance Synergistic Logic and Resolve Operation Paradoxes

4.1.Construct Hierarchical Differentiated Resource Allocation Competitive System

Enterprises should classify internal entrepreneurial projects according to strategic importance,
risk level and development cycle, formulate hierarchical differentiated internal competition and
resource allocation rules. For core strategic long-term entrepreneurial projects, implement inclined
stable resource guarantee, appropriately relax competitive assessment constraints; for conventional
mature business entrepreneurial projects, implement full-process fair competition mechanism to
improve operational efficiency. Establish dynamic resource adjustment mechanism, realize flexible
conversion between competitive allocation and guaranteed investment, alleviate resource supply-
demand contradiction between internal competition and entrepreneurship. Combined with
characteristics of Chinese and Kazakh regional markets, build cross-border shared resource platforms,
expand total available resources of internal entrepreneurship, reduce vicious competition caused by
resource scarcity, and give full play to positive synergistic effect of dual mechanisms.
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4.2 Establish Long-Short Term Combined Performance Evaluation Competition System

Optimize internal competition assessment indicators, break single short-term performance
orientation, integrate long-term innovation potential, risk bearing ability, strategic contribution and
collaborative value into comprehensive evaluation system. Formulate differentiated assessment cycles
for different types of internal entrepreneurship, extend assessment period of forward-looking
innovative projects, appropriately tolerate temporary losses and uncertain risks, and match long
development law of internal entrepreneurship. Guide benign competition among entrepreneurial teams
around technological innovation, market expansion and sustainable value creation, avoid vicious
competition for short-term interests, and balance competition efficiency and entrepreneurial risk
tolerance from institutional level.

4.3.Build Flexible Collaborative Governance Framework for Internal Entrepreneurship and
Competition

Adopt modular flexible organizational structure, retain sufficient autonomous decision-making
space for internal entrepreneurial teams, and strengthen unified strategic coordination and cross-
departmental collaborative management of parent organization. Clarify boundary rights and
responsibilities of entrepreneurial independent operation and organizational competitive management,
avoid excessive decentralization or excessive centralization. Smooth internal knowledge sharing and
information transmission channels, reduce internal friction caused by competition, guide
entrepreneurial teams to carry out collaborative competition instead of zero-sum vicious competition.
Improve organizational inclusive innovation culture, coordinate contradictory logic of
entrepreneurship and competition, realize organic unity of team vitality and organizational overall
order, and achieve stable and efficient long-term operation of dual mechanisms.

5. Conclusion and Research Prospect

Internal entrepreneurship and organizational internal competition mechanism have strong
inherent synergistic logic in organizational innovation management: competition drives high-quality
development of internal entrepreneurship, entrepreneurship optimizes structural upgrading of internal
competition, and their integration promotes sustainable strategic innovation and competitiveness
improvement of enterprises. At the same time, the two mechanisms also face unavoidable practical
paradoxes in resource allocation, risk tolerance and organizational collaborative governance, which
widely exist in Chinese, Kazakh and global enterprise management practices. By constructing
hierarchical resource competition system, optimizing long-short combined performance evaluation and
building flexible collaborative governance framework, enterprises can effectively resolve operational
contradictions, give full play to synergistic advantages of dual mechanisms, and realize benign
interaction between internal innovation and internal competition.

This study mainly adopts theoretical induction and literature analysis, and lacks large-sample
empirical verification under China-Kazakhstan cross-border enterprise scenarios. Future research can
carry out questionnaire surveys and case studies on typical enterprises in the two countries, explore
heterogeneous influence rules of internal entrepreneurship and competition mechanisms under
different institutional and market environments, further enrich cross-border organizational innovation
management theory, and provide more accurate practical schemes for regional enterprise
organizational reform.
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PROJECT I BARSUM: BU3HEC-IIJIAH AI-DKOCUCTEMbI CEMEIZ'IHOI?'I 9KOHOMMUKH
N IMMOBEJEHYECKOI'O EDTECH B HEHTPAJIBHOU A3UHU

TanekoB Cepwuck

AT

[ OedMmMlstcOdzls s ftotsW ddz' dz
MO72 [ jdzj HY O3
vdzd o Jtefmdlisils sé¢31 1oV dd3d dzd

skztefm:
AHHOTAIIUSA
B cratbe mpejcTaBiieHbl KIIHOYEBBIC PE3YJIbTAThl MAarkCTEPCKOrO IMPOCKTa, MOCBAIIEHHOTO
pa3paboTke Ou3Hec-TIaHa MOOWIbHOrO mpmiokeHus Project I Barsum — mepBoit Al-skocucTeMbl

cemeitHoi skoHOMHKH U TIoBeneHdeckoro EdTech B Llentpanbuoit Azuun. [IpoekT aapecyer mpobiemy
muppoBOi  3aBUCHMOCTH  JIeT€ W  HU3KOHM  (MHAHCOBOW  TPaMOTHOCTH  IOCPEICTBOM
reiMuQUIMPOBAaHHONW CHCTEMBbl TOKEHHU3HpOBaHHOro BosHarpaxaeHus (Barsum Coin) u Al-
nepcoHanu3anuu. PaccMOTpeHbl TEOpeTHYeCKHE OCHOBAHMS KOHLENUUHU (MOJENb MOBEJECHYECKOIO
nu3aiina @orra, reiiMmuduxanus no Deterding et al., moBeneHueckas skoHomuka no Kanemany u
TBepcku), pe3ynbTaThl TEPBHYHOTO MOTPEOWTENHCKOTO HccienoBanus (n=310 anker, n=52
IIIyOMHHBIX MHTEPBBIO), (PUHAHCOBas MOAENb Ha ropu3oHTe 3 jer. [IporHo3Has BbIpydka MEPBOTO
roga cocrasisier 201,1 muu Tenre mpu uuctot mapxe 49,3%, IRR mpoexkra — oxomno 180%,
LTV/CAC = 45x. YcranoBieHo, 4to pbiHOK [lenTpanbaoit A3un u Typrun ($4,2 Map/) NpaKTHUECKU
HE OXBauye€H JIOKAJM30BaHHBIMU Al-poAyKTamMu Al ceMel, 4TO OTKpPHIBACT 3HAYUTEIbHOE OKHO
BO3MOXKHOCTEH JIJ1s1 IEPBOMPOXO/IIIa KAaTEeTOpHUH.

KaoueBbie ciaoBa: EdTech, refimudpukanms, mnoBeAcHUECKass OSKOHOMHKA, (QHUHAHCOBAs
IrPaMOTHOCTh JeTed, MoOmiIbHOe mnpuinoxenue, Al-skocuctema, OusHec-tuiaH, LleHTpanbHas Asws,
TOKEHU3ALINS.

BBEJIEHUE

CoBpeMeHHBII MHp TepexHUBaeT INIyOOKyl0 TpaHcopmaluio B cdepe BOCIHUTAHUSA U
obOpazoBanus neteil. [lo mamHbiM BcemupHoit opranuzanuu 3apaBooxpanenus (2024), netu B
BO3pacte oT 6 10 16 JeT B pa3BUBAIOLIUXCS CTPaHaX MPOBOMAST Y SKPAHOB OT 7 110 9 4acoB exXeqHEBHO.
Anroput™bel mnatgopMm QOpMHUPYIOT Y JAeTeld TOBeIeHYEeCKHe TMaTTePHbI, XapaKTepHbIe s
aJIUKTUBHBIX PAaCCTPOMCTB: MOTPEOHOCTh B HEMEIJIEHHOM BO3HATPaXKICHUM, HU3KUUA MOPOT CKYKH U
HECIIOCOOHOCTH K AOJTOCPOUYHOMY TIIIAHHUPOBAHUIO.

Kazaxcran  pacrmonaraeT  yHMKaJbHBIM  coueTaHMeM  (AKTOpOB,  JENAIOLIUX  €ro
MIPUBJICKATENFHBIM PHIHKOM 711 HHHOBaMOHHBIX EdTech-pemenuii: okono 6,8 MuiimoHa aereit 10
18 mer (TpeTh HaceleHHs), YpPOBEHb TPOHUKHOBEHHS cMapThoHOB 82%, TrocymapcTBEHHAs
npuopuTH3anus (UHAHCOBOM TPAMOTHOCTH, a TakKe MPAKTHUECKH TIOJIHOE OTCYTCTBHE
JIOKAJIM30BAHHBIX AI-POAYKTOB I CEMEMHOro pa3BuUTHUs AeTeil. MIMEeHHO Ha mepeceyeHur STOU
po0JIeMbl ¥ BO3MOXXHOCTH BO3HUKJIA ujiest mpoekrta Project I Barsum.

26. TEOPETUYECKHUE OCHOBAHUSA KOHLOENNIINA

Konnenmust Project I Barsum ommpaeTcss Ha Tpu HaydHBIX HalpaBieHHs. Bo-TiepBBIX, MOJENb
noBeaeHuyeckoro auzaitHa BJ Fogg (Stanford University, 2019): ycroitunBoe u3MeHEHHE MOBEICHUS
TpeOyeT OJHOBPEMEHHOTO HAIMYUs MOTHBAIIMH, BO3MOXKHOCTH W Tpurrepa. B Barsum mortuBanus
o0ecrieunBaeTcs peaylbHON JEHEKHOM IIEHHOCThI0 MOHET; BO3MOXKHOCTh — IPOCTBIM HHTEpdeiicom;
TPUTTEP — €XKEIHEBHBIMU push-yBegoMueHussMu ot Al-arenra.

Bo-BTophIX, reiimudukanns kak WHCTpyMeHT u3MmeHeHus noseaeHus (Deterding et al., 2011).
Merta-ananu3 Hamari, Koivisto & Sarsa (2014), oxBartuBmuii 24 ucCleAOBaHUS, TMOKa3aj, YTO
reiMuguIpoBaHHbIe 00pa30BaTEIbHBIE CUCTEMbI MOBBIIIAIOT BOBICUEHHOCTh YYalllUXCSl B CPEHEM
Ha 34% 1O cpaBHEHUIO C TpaaUIMOHHBIMH (Qopmartamu. Project I Barsum peanusyer sHAOTCHHYIO
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reiMuuKanuio: 3apabaTbiBaHHE MOHET 3a peajbHbIe Jiela SBISETCS CaMOil JeATeNbHOCThIO, a He
Harpazon moBepx Hee.

B-tperpux, noBenendeckas s3xkoHomuka (Kahneman & Tversky, 1979; Thaler & Sunstein, 2008).
Jletu 0COOEHHO BOCHPUMMYHUBHI K TUINEPOOIUYECKOMY IUCKOHTUPOBAHMIO — CKJIOHHOCTH
MepeoIeHNBaTh HEMEICHHBIE Bo3HarpaxkaeHus. Mccnenoanue Angeletos et al. (2001) mokassiBaer,
YTO BU3yaJlM3allks Mporpecca K Ledu CHIKAET runepOoinyeckoe TUCKOHTUpoBaHue y aeteit Ha 40%.
Cucrema MoHeT Barsum jenaeT OTKJIaJbIBAaHME BO3HATPAKICHUS KOHKPETHBIM M BHUJIUMBIM, TEM
cambIM (POpPMHUPYS IPUBBIYKY K JOJITOCPOUHOMY IIIAHUPOBAHUIO.

KonTtenTtHast apxurekrypa miuaTgopmbel ocHoBana Ha (unocopuu CrtuBeHa KoBu «ueTwipe
HaIpaBlIeHUs] Pa3BUTHUS ((PU3NYECcKOe, MHTEIUIEKTYaJbHOE, COLUATbHO-IMOIIMOHAIBHOE, TyXOBHOE).
B otnnuune oT KOHKYpEHTOB, (POKYCHUPYIOIIMXCS HA OAHOM M3MEpPEHHH, Barsum pa3sBUBaeT JHUYHOCTH
pebEHKAa KOMILIIEKCHO.

2. NPOAYKT U CUCTEMA BARSUM COIN

Project I Barsum — wmoOunsHoe mnpunoxenue (i0S/Android) Ha 06a3e TpEXCTOPOHHETO
B3auMmopeiicTBus: Al-arent, poautens u pedbéHok. TexHuueckw 1utargopma paszpaboraHa Ha
Flutter/Dart ¢ oGnaunoii undpactpykrypoit AWS, Al-arent peanuszoBan Ha 6aze GPT-mozmenu c
no0o0y4yeHreM Ha o0pa3oBaTeIbHOM JaTacere Juid JeTel 6—16 jeT Ha pyCCKOM M Ka3aXCKOM SI3bIKax.
Kommnanus TOO «PROJECT BARSUM» (BUH: 250540004972) sBnsiercst pesunmentom MTIIX
«Acrana Xab» c saBaps 2026 roga (morosop Nel70/03).

KitoueBbIM HMHHOBAIIMOHHBIM 3JEMEHTOM siBisieTcs cuctema Barsum Coin — BHYTpeHHsA
€IMHMIIa MOTHBALMU, HauuciasieMas HCKIIOYUTENbHO 32 BBIIIOJHEHHBIE M IOATBEPKIEHHBIE
ponuteneM 3anaHus. JeHCTByeT ABYXypOBHEBasi KypcoBasi cucTema: MpH mokynke 1 tenre = 10
MOHET; Tipu BbIBOJIe 1 MoHeTa = 1 TeHre. PazHuna co3gaét «MynbTHUIUTMKATOp MOTHBanum»: 3a 3 000
TeHre poautens (uHaHCUpyeT 3amaHus cymmapHoil Beimatod 30 000 Tenre — peOGEHOK
3apabaThIBacT B JeCATh pa3 Oojbiie BiaoxkeHHoro. [lnardpopma B3umaer 10% komuccuu npu BBIBOJE,
MOHETBI TIOCJI€ BBIIUIATHl BO3BpalIaloTCs Ha Oamanc poautens. JlaHHas apxuTekTypa (QopMmupyer
TPYIOBYIO 9TUKY, 3HAKOMHT C IOHSATHEM JCHEKHOTO 000pOTa U HAJIOTa/KOMHUCCHH.

3. AHAJIN3 PBIHKA U TIOTPEBUTEJBCKOE NCCJIEJOBAHUE

Muposoit peiHok EdTech coctasun 163,5 mnpa nomutapos CLIA B 2024 rony u mporHosupyercs
K pocty 1o 348 mipna k 2030 roxy (CAGR 13,4%). Cerment K-12 sBnsiercss Hanbosee TUHAMUYHBIM
(CAGR 15,2%). Uenesoit peiHok (SAM) mns Barsum — Kazaxcran, Y30ekucran, Keipreiscran u
Typuus: 75 muH cemeit, émxocts $4,2 muipa. Crparerudeckas ens (SOM) — 1% SAM wu 420 000
maTsammx cemen k 2027 rony.

[lepBuuHOE MOTPEOUTENHCKOE HCCIEAOBAHUE MPOBEIEHO B JBa 3Tana: IIyOMHHBIE WHTEPBBIO
(n=52, anpens—uronb 2024, AnmaTsl U AcTaHa) U oHJIaliH-aHKeTupoBaHue (n=310, ceHTAOpb—OKTAOPH
2024). KmroueBble pe3ynbTaTbl: 79% poauteneil 00eCOKOEHbI YpE3MEPHBIM SKpPaHHBIM BPEMEHEM
pe6énka; 80% MO3UTUBHO OLIEHUBAIOT KOHLEHIMIO TeHMU(PHUIIMPOBAHHOTO (PUHAHCOBOTO BOCITUTAHUS;
72% rotoBbl mnatuth A0 4 000 TeHre B Mmecsn npu BUAUMOM 3¢dekre; 87% CUnTalOT Ba’kKHBIM
HaJIMYMe MHTepdeiica Ha Ka3axCKoOM M pycckoM s3blkax. [lerckas aymutopus (n=40, Bospact 8—14
net): 83% xotenu Obl «3apabaThIBaTh HACTOSIINE JEHBIU Yepe3 Tene(on».

[Ipenzamycknas Banmugamnus (dpespans 2026): 6onee 100 Al-nuarHocTuk ¢ peadbHBIMUA CEMbSIMU,
MOJIOKUTENIbHAsE oOpaTHas cBs3b OT 95% y4acTHHUKOB, MOATBEPKACHNE yU4acTUsl TPEX MIKOJI ACTaHbI B
B2B-nunore. CTouMocTh npuBiieueHns nepBbix nojip3oBateneii CAC = $0 — HCKIIOYUTENBHO uepe3
HETBOPKHHT U capadaHHOE pajno.

4. DAHAHCOBBI AHAJIN3

dunaHCcOBass MOJENb pa3paboTaHa Ha TOpU3OHTE 3 JeT mo TpEM creHapusM. B 06GazoBom
CIIEHapUH TPOTHO3HAsI BBIpyYKa mepBoro roja cocrasiser 201,1 muH teHre (~$445K), 3 KoTOphIX
Premium-nognucku (3 000 cemeit) — 108 muH Tenre, npogaxka MoHetr — 75,1 muH tenre, B2B2C-
Mapketiuieiic — 18 muH Tenre. BanoBas mapxa — 75%, uncras npuObslis — 99,1 MiH TeHre (Mapixa
49,3%). K tpetbemy roay Beipyuka coctaBut 1 740 muta Tenre ipu 200 000+ aKTUBHBIX CEMEH.

IOHUT-3k0HOMUKA JAEMOHCTpUpYET HcKiItounTenbHble nokazatenu: ARPU = 4 500 tenre/mec
($10), CAC = 3 600 tenre ($8), LTV 3a 3 roma = 162 000 tenre ($360), LTV/CAC = 45x
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(cpenneotpacnenoit 6enumapk EdTech: 3—-5x). Payback Period — 1 mecsm. Touka 6e3yObpITOUHOCTH
nocturaerca Ha 3-4-m mecsue npu ~1 889 mmarammx mnosb3oBarensx. NPV mpu  craBke
aucKoHTUpoBaHUs 25% cocraBiser ~$52 muH npu HavanbHbeix MHBecTHLUAX $200K; IRR =~ 180%.
Craryc pesunenra Astana Hub o6ecneunBaer HyneByto craBky KITH B reuenue 10 met — HayoroBast
SKOHOMHS TOJIBKO 3a IEPBBIM Toj cocTaBisAeT ~19,8 MIIH TeHre.

5. COIIUAJIbHBIA D®PEKT U HAYYHASI HOBU3HA

Hayynas HOBH3Ha TMpOEKTa COCTOMT B  pa3pabOTKe OpPUTHHAIBHOM  KOHIETILHU
«TOKEHU3UPOBAHHOW CEMEIHONW SKOHOMMKH» KaK HWHHOBAIIMOHHOW OW3HEC-MOJETU B CErMEHTE
EdTech. Ilpennoxxennas monenb OOBEIMHSET TpU paHee HE HWHTETPUPOBAaHHBIX monxoxa: Al-
JIUArHOCTUKY U MEPCOHAIM3MPOBAHHOE HAa3HAYCHHE PA3BUBAIONIMX 33]a4; BHYTPEHHIOIO HU(GPOBYIO
BATIOTY C pEAIbHOH MOKYNAaTEIbHOW CHOCOOHOCTBIO; UYETHIPEXBEKTOPHYIO MOJENIb Pa3BUTHUS
Tu4HOCTH. JlaHHass KOMOMHALMS HE UMEET aHAJIOTOB B aKaJeMHUYECKOH JIMTEpaType U KOMMEpPUYECKOU
IIPaKTUKE PETHOHA.

[Inarpopma HEmOCpPeACTBEHHO BHOCUT BKJIaA B JocTikeHue lLlenelt ycroiiumBoro pasBuUTHS
OOH: SDG 4 (xauectBeHHOe oOpazoBanue), SDG 10 (cokpailleHue HEpaBEHCTBA B JOCTyIE K
¢bunancoBoit rpamotHoctH), SDG 3 (hopmupoBaHue 3A0pPOBBIX MPUBBIUEK C aeTcTBa). [lo orenke
komauel, K 2030 roxy ruratdopma oxsatut 6onee 500 000 neteii B pernoHe.

3AKVIIOYEHUE

Project I Barsum npejacraBisieT co00ii KOMMEPYECKH COCTOSATEIbHBINA, COMATbHO 3HAYUMBIA 1
TEXHOJIOTUYECKH MHHOBAIIMOHHBIN MPOEKT, HAXOISAIIUNCA Ha MEePEeceueHnr TPEX MEraTpeHIOB: pocTa
peiaka EdTech, Al-peBosroniim u 3ampoca ceMedl Ha pemieHue npodieM UuGpPOBOH 3aBUCHMOCTH
nereil. PazpaboTanHblil OM3HEC-TUIaH MOATBEP)KIAeT, uTO PBHIHOK LleHTpanbHON A3MM OTKpBHIT AJs
nepBonpoxosna kareropuu «moeaeHueckuid EdTech ¢ peampubiM (uHaHCOBBEIM cTUMyiom». [Ipu
peaM3alMy MPEJIOKEHHON CTpaTernu KOMIIAHUS CIOCOOHA 3aHTh JIMJUPYIOUIYIO TO3HUIHMIO B
pPETrHOHE U CO3JaTh JIOJITOCPOYHYIO LIEHHOCTD ISl aKIIHOHEPOB, MOJIb30BaTeNIel U O0IIECTRA.
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NHOJIAUA B PECITYBJIUKE KAZAXCTAH

AOXaHTemMmnpon Py
WOSCEkd Isjls CCBscC

HayuHo-ananuTuyeckas cTaThs 10 CIEUUATBHOCTH « DKOHOMHUKA»

AHHOTAIIUHA

Nudnsumus  npenacrasisier coboit oquH W3 Hambolee 3HAYMMBIX MAaKPOIKOHOMHYECKHX
[I0Ka3aTesel, XapaKTepu3yIolMX COCTOSHHE SKOHOMUKHM rocyjapcrsa. B cratbe paccmarpuBarorcs
0COOCHHOCTH HH(IAIMOHHBIX mporeccoB B PecmyOmuke Kazaxcram B 2021-2025 ronax,
aHAIM3UPYIOTCS TMPUYMHBI POCTA LEH, BIMSHHE BHEIIHMX M BHYTPEHHUX (DAKTOPOB, a TaKKe
nocneAcTBUs WHGISANUM A7 HacelneHus, OuszHeca U rocyaapctBa. Ocoboe BHUMaHUE YAETICHO
PErMOHANIBHBIM Pa3JIMYUsM, BIMSHUIO Kypca TEHI€, JIEHEKHO-KpEeIUTHON nonuthke HammonanbHOro
6anka PK wu Mepam rocymapcTBeHHOro perynupoBanusa. Ilpennaraiorcs KpaTKOCpPOYHBIE,
CPEHECPOUHbIE U JOJTOCPOYHBIE MEphl MO CTAOMJIM3ALMKU LEH U YKPEIJICHUI 3KOHOMHYECKON
YCTOMYHMBOCTH CTPAHBI.

OriaBienue

1.BBenenue
2.IloHsiTHE U CYIIHOCTH UHQIIALUN
3.Cratuctuka nanduisiiuu B Kazaxcrane
4.OcHOBHBIE TPUYUHBI HHIALUN
5.BnusHue nuHGaAIMu Ha HaceIeHUE
6.BrnusHue uHdsiimyu Ha GU3HEC U SKOHOMHUKY
7.PernonanpHble pa3nuyus HHQISILUA
8. JlenexxHo-KkpeauTHas nonutrka HanmonanpHoro 0anka
9.MexnyHapoaHbIH ONBIT 00pHOBI ¢ HHIIALINEN
10.Bo3mosxHbIE perieHus mpoOaemMbl
11.KpaTkocpouHble MepBI
12.Cpennecpounblie MEpBI
13.Jlonrocpounsie Mepsl
14.BbIBOJBI U pEKOMEHIALIUU
15. Circok UCoIb30BaHHBIX UCTOYHUKOB

Beenenue

Nudnsmus sBnaseTcs OMHOW W3 BAKHEUIIWX SKOHOMHUYECKHX IMPOOJEM COBPEMEHHOTO MHpA.
[IpakTHuecku KaxkJ10e rocydapCTBO CTAJIKHUBAETCS C POCTOM LI€H, KOTOPBIA OKAa3bIBACT BIIMSHHUE Ha
SKOHOMUYECKUM POCT, YpPOBEHb W3HM HACENEHHUs, WHBECTUIIMOHHYIO MPUBJIEKATEIbHOCTh |
¢buHaHcOBYI0 cTrabmibHOCTh. Jlnms Kaszaxcrana mnpobOrnema uHOISIUE HMeeT oco0oe 3HAYeHHeE,
MMOCKOJIbKY SKOHOMHKA CTPAaHbl TECHO CBSI3aHA C MUPOBBIMH PBIHKAMHU CHIPbSl, UMIIOPTOM TOBAapOB U
KoJe0aHUsIMU BATIOTHOTO Kypca.

B mnocnemame rompr KazaxcraH CTONKHYJCS C YCKOpeHHEM WHQOISIMOHHBIX IPOIIECCOB,
BbI3BaHHBIX nocieactsussMu nmanaemun COVID-19, HapymeHueM MeXIyHapOIHBIX JOTHCTUYECKHX
L[ENIOYEeK, POCTOM MHUPOBBIX LI€H Ha SHEPrOHOCUTENIN U MPOJIOBOJILCTBUE, a TAKXKE I'€ONOJUTHUYECKON
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HECTaOUIBHOCTHIO. B pe3ynbrare 3HAYMTENTHLHO BBIPOCIM I[EHBI HA TPOAYKTHl THTAHUSA,
KOMMYHAaJIbHBIE YCIIYTH, TPAHCIIOPT U UMIIOPTHBIE TOBAPBHI.

Wudnauus oka3piBaeT cephE3HOE BIMSHUE Ha HaceleHue crpaHbl. CHU)KEHHE MOKYIATeTbHOU
CIIOCOOHOCTH MPUBOJAUT K YXY/IICHUIO YPOBHS KHU3HHU, OCOOCHHO CPEH COLUAIBHO YA3BHUMBIX CIIOEB
HaceneHus. Jlys Ou3Heca pOCT LIEH O3HAYaeT yBEJIWYEHHE IPOU3BOJICTBEHHBIX 3aTpar, CHIKCHUE
pUObUIA U UHBECTUIIMOHHOW aKTUBHOCTH.

Lenp naHHON CTaTbU-NMPOAHATIM3UPOBATH TeKyllee cocTosHue uHGIIMu B Pecmybnuke
KazaxcraHn, BbISIBUTH OCHOBHbBIE NMPUUYMHBI €€ BO3HUKHOBEHUS, OLICHUTH MOCIEICTBUS U MPEITIOKUTH
BO3MOYKHBIE ITyTH PELICHUS TPOOIEMBI.

IousiTHe M CYIIHOCTH HH(JIALMHU

Wudnauus — 3TO yCTOMYUBBIA POCT OOIIEro ypOBHS LIEH HA TOBaphl U YCIYT'H B YKOHOMHKE,
COIIPOBOXAAIOIINNCA CHUKEHUEM IIOKYINaTeNbHOM CcHocoOHocTH JeHer. MHpiMu cinoBamu, npu
UHOISAIUY 32 OJHY U TY )K€ CyMMY J€HET MOKHO MPUoOpecTH MEHbIIIe TOBAPOB U YCIYT, YEM paHee.

DKOHOMUCTHI BBIJICSIFOT HECKOJIBKO OCHOBHBIX BUAO0B MHDIISINN:

* YMepeHHast uHGusus- poct 1ieH 10 10% B rog.

* l"anonupyromas undusauus-poct 1ed ot 10% mo 100%.
* ['unepundsAIMSI-dpe3BbIUAHO BRICOKHI pOCT 11eH, npeBbimaronuii 100% B ro.

[To mpuurHAM BO3HUKHOBEHUST WHQIISIIHSI MOXKET OBITh:

» Ma(nsanmel cipoca — KOr/1a Crpoc MPEeBHIIIAeT MPEJIOKEHHE.

* Undnsumeit n3nep:xex — KOraa yBEITMUMUBAIOTCS PACX0/IbI TPOU3BOIUTENEH.

» Umnoptupyemoit uHQIisALred — CBA3aHHOM C POCTOM LIE€H HAa UMIIOPTHBIE TOBAPHI.
* MonetapHoii uHDIAIUEH — BO3SHUKAIOLIECH U3-3a YBETUUYECHUS JEHEKHOM MacChI.

Jia Kazaxcrana XxapakTepHO COYETaHHE HECKOJIBKUX BUIOB HH(IIALNN OJTHOBPEMEHHO.
3HAUUTENBHYIO POJIb UTPAIOT UMIIOPTUPYEMast HHQIISAIMS U POCT IPOU3BOACTBEHHBIX U3/IEPIKEK.

Cratucruka nndasunu B Kazaxcrane

Cornacno nanabiM Hanmonansnoro 6anka PK u Bropo HanmionansHOM cTaTUCTUKY, HHOISAIUS B
Kazaxcrane 3naumrtensHo BbeIpocia B 2022 rogy M ocTaBajach OJHOW M3 KIIOUEBBIX MPOOIEM
SKOHOMUKH.

Tabnuna 1. Jlunamuka undsmuu B Kazaxcrane

2021 rox 8,4%

2022 rog 20,3%
2023 rox 9,8%
2024 rox 8,6%
2025 rox 7,9%

HaubGonee BricOKME TEMITBI POCTa 1IEH HAOIIOAAIMCH B TIPOIOBOJILCTBEHHOM ceKTope. OcoOeHHO
MOI0pOXKau Xjied, MyKa, MsICO, MOJIOYHBIE ITPOJYKTHI, caxap U pacTutenbHoe Macio. CylecTBeHHbIN
pocT OblT 3aUKCUPOBaH Takke B chepe KOMMYHaAIbHBIX YCIyT U TpaHcnopta.llo naHHBIM 3KCHIEpTOB,
unpnsamus B Kazaxcrane BO MHOTOM CBsi3aHa C 3aBHUCHMOCTBIO OT MMIIOpTA. 3HAUUTENbHAS YacTh
NOTPeOUTENBCKUX TOBAapOB IOCTABISIETCS M3 JAPYTUX CTpaH, IMO3TOMY Kojie0aHHMs Kypca TeHre
HampsIMYI0 BIIMSIOT Ha BHyTpeHHHUE IleHbl.HecMoTpst Ha mocreneHHoe cHuxkeHne uH}msauuu B 2024—
2025 romax, ypoBeHb pocTa LIEH BCE em€ OCTAa€Tcs BBIIE LEIEBBIX OpUEHTHPOB HarumoHaabHOTrO
OaHKa.

OcHOBHBIC NIPUYUHBI HHPIALNH

Opnolt w3 kiro4eBbIXx npuuuH uHGIsAMUMM B Kaszaxcrane sBisieTcss BbICOKas 3aBUCHMOCTD
SKOHOMHMKH OT uMMopTa. bonbiias yacTh OBITOBOM TEXHUKH, JEKapCTB, aBTOMOOWIEH U Jaxke
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HEKOTOPBIX MPOAYKTOB MUTaHUS UMIOPTUPYETCS M3 Apyrux crpal. [Ipm ocrmabimeHuu Kypca TeHre
CTOMMOCTb HMMIIOPTHOM IPOAYKIMM aBTOMAaTUYECKU YBEIWYUBACTCA.BTOpPON BaKHOW NPUYUHON
SABJSIETCS. POCT MHpPOBBIX LIEH Ha IPOAOBOJIBCTBME M dSHeproHocurend. KaszaxcraH sBisieTcs
IKCIoOpTépoM He(TH, OJHAKO BHYTPEHHUH PBIHOK TAaKKe 3aBUCUT OT TI00albHOW [EHOBOU
KOHBIOHKTYPBL.CepbE3HOE BIMSHUE OKa3bIBA€T YBEIMYEHHE I'OCYNAapCTBEHHBIX pacxonoB. Bo Bpems
KPU3UCOB I'OCYJapCTBO YBEJIMYMBAET COLMAJIbHBIC BBILIATHI, (DMHAHCUPOBAHUE MH(PACTPYKTYpPHBIX
IIPOEKTOB M MOAJEPKKY OuzHeca. DTO MPUBOAMUT K POCTY AECHEKHOM Macchl U JIONOJHUTEIBHOMY
MHQIALMOHHOMY JaBieHuto.Emé onHOM npuunMHON SBJSETCSs HENOCTaTOYHAs KOHKYpPEHLMs Ha
OTJIEIIbHBIX PbIHKAaX. B HEKOTOPBIX CEKTOPax SKOHOMUKHU JOMUHHUPYIOT KPYIIHbIE KOMIIAHUH, KOTOPBIE
MOTYT BIIUSTH Ha LICHBI.

JIONOTHUTENBHBIME (DAaKTOPAMHU SBIISIOTCS:
* pocT Tapu(oB HA KOMMYHAJIbHBIE YCIYTH;
* YBEIIMYEHUE CTOUMOCTH JIOTMCTHKH;
* 1e(ULUT OTAEIbHBIX TOBAPOB;
* FEONOJIUTUYECKast HECTAOMIIBHOCTD;
 mocaeacteud nmangemun COVID-19.

Bausinue nHQIAUNH HA HACEIeHH e

Wudnanus oxa3plBaeT HETIOCPEACTBEHHOE BIHMSHUE HA YPOBEHB XM3HM HaceneHus. [Ipu pocre
LIEH peaJIbHbIE JJOXOJbl I'Pa)/JaH CHMKAIOTCA, 0OCOOEHHO eciM 3apaboTHas IjiaTa pacTeT MEJJICHHEE
nHsmuu. Hanbonee tsoxeno MHQIAIUS oTpaskaeTcs Ha MajJo00eCieueHHBIX CEMbSIX, TICHCHOHEPAX U
CTyleHTax. bonplnas 4acTe MX JOXOIOB PacxXxomyeTcsi Ha MPOLYKThl NHUTAaHUA U KOMMYHaJbHbIE
YCIYTH, LIEHbl Ha KOTOpble pacTyT OblcTpee Bcero.PocT MHQUIALMM Takke NPUBOAUT K CHUXKEHUIO
cOepexxeHnii HaceseHus. Eciau mpoleHThl Mo OGaHKOBCKMM JIENIO3UTaM HIDKE YPOBHS HHQUIALUY,
rpaxjaaHe (GakTHUYEeCKU TEPSIIOT YacTh cBOMX HakorieHui.Ilcuxonornueckue nociaecTBUs HHGIALUU
TaKK€ 3HAYUTENbHBL. JIOIM HAYMHAIOT oOlacaTbCs NAIBHEWIIEro pocTa ILEH, YBEJIMYMUBAIOT
noTtpebyieHue M cTaparoTcs ObIcTpee MOTPaTUTh JEHbIM, YTO JOIMOJHUTENBHO CTUMYJIHPYET
uHpasnuo.Kpome Toro, MHQUIALKS BIMSET Ha COLMAJIBHOE HEPABEHCTBO. ['pakJaHe ¢ BBICOKUMU
JI0XO0JIaMHU JIeT4e aJalTUPYIOTCS K POCTY LEH, TOrja Kak MajlooOecreyeHHbIe CJIOM HaceleHUs
CTAJIKUBAKOTCS C YXYAIICHHEM Ka4eCTBa )KU3HU.

Baunsinne nu@usinun Ha OM3HEC M IKOHOMHUKY

Jnst 6u3Heca MHQIAUS 03Ha4aeT pocT MPOM3BOJICTBEHHBIX 3aTpaT. JJopoxkaroT ChIpbE, TOIITUBO,
apeH/ia MOMeLIeHUH, 3apaboTHas IUlaTa COTPYAHUKOB U TPAHCHOPTHbIE pacxojbl.Manslii U cperHuit
Ou3HeC OCOOCHHO YS3BUM K MHQISALMHU, NMOCKOJIbKY MMEET OrpaHHuYeHHbIE (DUHAHCOBBIE PECYpPCHI.
[ToBbIlIEHNE 1IE€H MOXKET NMPUBECTU K COKPAIICHHWIO MPOU3BOJCTBA, YMEHBUICHUIO MPUOBLIN U JaXKe
3aKpBITHIO TpennpusThii.Boicokas WHQIAIMSA CHM)KAaeT WHBECTHIIMOHHYIO IPUBIIEKATEIBLHOCTH
SKOHOMHUKH. VIHBECTOpHI NpPENNOuYMTAIOT BKJIAIBIBATh CpeAcTBa B Oosiee CTAOMIIbHBIE CTpaHbl C
mpesckasyeMoil 3KoHOMHYecKOW moauTHKou.MHpnsauus Takxke BiuseT Ha OaHKOBCKHHA CEKTOP.
HanmonaneHelii 0aHK BBIHYXJEH MOBBIIATh 0a30BYIO CTaBKY Ul CIAEpPKMBAHUS POCTa IEH, YTO
7enaeT KpeauTsl Oojiee JOPOrMMH JUIsl HaceleHus U Ou3Heca.B 1onrocpodHoil nepcnekTBe BhICOKas
UHOIALUSA MOXKET 3aMEJIUTh YKOHOMUYECKHH POCT U CHU3UTh KOHKYPEHTOCIIOCOOHOCTh CTpaHbl Ha
MEXIYHAPOJAHOM PBIHKE.

PeruonanbHbie pa3audust HHQJIALHA

VYpoBenb nHpaAIMU B perrmoHax Kazaxcrana oTinyaercs B 3aBUCMMOCTH OT SKOHOMHMYECKOM
CTPYKTYpPBbI, YPOBHSI JOXOJIOB HacEJIEHUS U TPaHCIOPTHOM JocTynHocTu.Hanboee BHICOKHIT pOCT 1IeH
0o0bIYHO HaOMIOJAeTCsl B KPyHHBIX Topogax — Aumatrel, Actane u lllsiMkeHTe. DTO CBs3aHO ¢
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BBICOKUM CIIPOCOM Ha XKHJIBE, YCIYTH U TOBAphL.B 0TAaNEHHBIX pernoHax pocT IIEH 4acTo 00yCIIOBIICH
BBICOKUMH TPAHCHOPTHBIMU PAacXOJaMU W OTPAaHMYEHHON KOHKypeHIMeH. B HEeKOTOpBIX CelnbCKHUX
paiioHax HaceJeHHE CTAJTKUBACTCS C NS(PHUIMTOM OTIEIbHBIX TOBAPOB M CE30HHBIMU KOJICOAHUSIMU
nieH. HerenoObiBaromume peruonsl, Takue kak ATbipayckast 1 MaHrucrayckas 00JgacTtu, UMEroT Oosee
BBICOKUH YPOBEHb J0XO0/I0B HACEJICHHs, OJHAKO M LIEHbI TaM OOBIYHO BBILIE CPEAHEPECTYOIUKAHCKUX
nokaszareneil.Pernonanpuple  pasnuuMs  [OKa3blBAlOT  HEOOXOAMMOCTb  NPOBEJEHHUS  TMOKOM
HKOHOMHYECKON MOJUTUKH C Y4ETOM OCOOEHHOCTEH Ka)KJ0ro peruoHa.

JeHesxkHo-kpenuTHas nojJutuka HaumonajabHoro 6anka

Harnmonaneheiii 6ank PecmyOnuku Kazaxcran urpaer KioueByIO posib B 00ps0e ¢ MHQIISIIHECH.
OCHOBHBIM HHCTPYMEHTOM PETYJIUPOBAHUS ABISICTCA 0a30Basi MPOIICHTHAs CTaBKa.

[Tpu ycxopennu nHbmsaumu HannonanbHbIN OaHK MOBBIIIAET CTaBKY, YTOOBI COKPATUTH 00BEM
KPEIUTOBAHUS U YMEHBIINTD JICHEKHYIO MacCy B AKOHOMHKE. ITO MOMOTAET CHU3UTh HH(ISAIHMOHHOE
JaBJIEHHE, OJJTHAKO OJTHOBPEMEHHO 3aMeIeT SKOHOMUYECKYIO aKTUBHOCTb.

Kpome 0a30B0ii CTaBKH UCHOIB3YIOTCS:

* BAJIIOTHbIE HHTEPBEHIINH;

* OIepaly Ha OTKPHITOM PBIHKE;

* peryaupoBaHne OaHKOBCKOTO CEKTOPa;
* KOHTPOJIb JINKBUTHOCTH.

B mocnexnnue rompl HanmonanbHBIE OaHK aKTUBHO TPOBOAWI TIOJHUTHKY HHOISIIMOHHOTO
TapreTUpPOBaHUs, HAIIPABJICHHYIO HA yJIepyKaHHe UHQIISIUN B YCTAHOBICHHOM JTHAIa30HE.

MexayHapoaHblii onbIT 00pbObI ¢ MHGJIsIIHEH

MHorue cTpaHbl MUpa CTAIKUBAIUCh C BBICOKOM MHQIIALMEH 1 IPUMEHSUIN pa3IuyHbIe METOAbI
60pbs0sb1 ¢ Hel.CIIJA u ctpanbl EBporeiickoro cor3a akTUBHO UCIOJIb3YIOT MOBBIIIEHNUE MTPOLEHTHBIX
CTaBOK M COKpallleHue JeHEeKHOW Macchl. Typlus, HampoTHB, AOJITO€ BpeMs MPOBOAMIIA MATKYIO
JEHEeXKHO-KPEUTHYIO MOJIUTUKY, YTO MpHBENo K pe3koMy pocty MHOsamuu.Onslit FOxHoit Kopen n
CuHrarrypa 1moKa3bIBaeT, 9TO BXHYIO POJIb UTPACT Pa3BUTHE BHYTPEHHETO IPOM3BOJICTBA U CHIKEHHE
3aBucuMoCcTH oT mMmmopTta.lns KazaxcraHa MeXIyHapOIHBIH ONBIT BKEH C TOYKH 3PEHUS ITOMCKA
s dexTuBHOrO OamaHca MEXIY YKOHOMUYECKUM POCTOM U IIEHOBOM CTAOMIIBHOCTHIO.

Bo3mokHbIe perieHusi mpoodJemMbl

s apdextrBHOI G0pHOBI ¢ MHIIALKEH HEOOXOAUM KOMIUIEKC MEp, BKIIIOYAIOIIUI JIEHEKHO-
KPEIUTHYIO, OI0JKETHYIO U CTPYKTYPHYIO ITOJIUTHUKY.

I'ocynapcTBy HEOOX0IUMO:

* pa3BUBaTh BHyTPEHHEE IPOU3BOJICTBO;

* CHIDKATh 3aBUCHMOCTH OT UMIIOPTA;

* MTOBBIIIATH KOHKYPEHIIHUIO;

* KOHTPOJMPOBATh HEOOOCHOBAHHBIN POCT TapU(OB;
* MIO//IEP’)KUBATh MaJIbIN U CPEAHUI OU3HEC;

* YKPEIUIATh (PMHAHCOBYIO CUCTEMY.

KpaTtkocpounsbie Mepbl

* KOoHTpOJIb 11€H Ha COIMANbHO 3HAYUMbIE TOBAPHI.

* CoziaHue IpoI0BOIBCTBEHHBIX CTAOUIM3AIIMOHHBIX (DOHJIOB.
* [Tonnep>kka MamooOEeCIIeYeHHBIX CEMEH.

 Cliep>KMBaHHE PE3KOT0 POCTa TapUQOB.

* BanroTHble HHTEPBEHINH TSI CTAOMIIN3AIIUHN Kypca TeHTe.

* [ToBbIieHuE 3P PEKTUBHOCTH aHTUMOHOIIOJILHOTO KOHTPOJIS.
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Cpeanecpo4Hbie Mepbl
* Pa3BuTHE OTEUECTBEHHOTO IPOU3BOCTBA.
* [Tonaepxka hepmMepoB U arponpOMBIIIIICHHOTO KOMILIEKCA.
* Pa3BuTHE TpaHCTIOPTHON UHPPACTPYKTYPHL.
* YBeJIMYEHNE NHBECTUIUI B TPOMBIIUIEHHOCTb.
* Pa3BuTHe nudppoBU3aLuu IKOHOMUKH.
* [IoBbllIEHNE YPOBHSA KOHKYPEHIIMM HA BHYTPEHHEM PBIHKE.
Joarocpounbie Mepbl
* JluBepcuduKaiyst SKOHOMHUKH.
* Pa3BuTHE BBICOKOTEXHOJOTUYHBIX OTPACIEH.
* [ToBbIieHue pUHAHCOBOI rPaMOTHOCTH HACEICHUSI.
» COBEpILIEHCTBOBAHUE HAJIOTOBOM CUCTEMBI.
* Pa3BuTHe Hayku, 0Opa3oBaHMs U HHHOBAIIHIA.
* YKperuieHrne MakpO3KOHOMUYECKON CTaOUILHOCTH.
BriBoAbI N peKOMeHIaANNH
WNudnsuus octa€ress ofHON W3 TNIaBHBIX 3KOHOMHUYecKuX mpobiem Kazaxcrana. HecmoTps Ha
IIOCTETIEHHOE CHID)KEHHWE TEMIIOB pOCTa 1IE€H, MH(QISLIUOHHBIE IPOLECCHl MPOJOJIKAIOT OKa3bIBAaTh
BIMSIHUE Ha HacelleHHe, Ou3Hec U (uHAHCOBYIO cuctemy.lns oOecrneueHus yCTOWYHBOTO
HKOHOMHYECKOT0 pa3BuTHA Kazaxcrany He0OX0AMMO MPOBOAUTH TOCIIE0BATELHYIO SKOHOMUYECKYIO
MIOJIUTUKY, HAIpaBJIEHHYI0O  HAa  pa3BUTHUE BHYTPEHHET O IIPOU3BO/ICTBA, CHI)KEHUE
MMIIOPTO3aBUCUMOCTA U TOJACPKKY MNpeArnpuHuMaTenscTBa.Baxnyo ponb urpaer s¢dextuBHas
nesTenbHOCTh HarnumonanpHOro OaHKa, HampaBlieHHass Ha MOAJEp)KAaHUE CTAOMIBHOCTH IIEH U
yKpeIieHue JOBEepHUs K HalMOHAIbHOM BamtoTe. TONBPKO KOMIUIEKCHBIA MOAXOJ, OOBEAMHSIOMINUN
ycuiIus ~ rocyjaapcTBa, Ou3Heca W OOIIECTBa, TMO3BOJUT  OOECIEUUTh  JOJITOCPOYHYIO
MaKpOIKOHOMHUYECKYIO CTAOMILHOCTD U TIOBBIIIICHHE YPOBHS KU3HU HACETICHUS.
CnMcok B HCIOJIb30BAHHBIX HCTOYHUKOB
26. bropo HanmoHanbHOM cratucTuku Pecy6nuku Kazaxcran.
2.Hammmonanbusbii 6ank PecyOnuku Kazaxcran.
3.MuHHCTEPCTBO HAIMOHATHHOM SKOHOMUKH PK.
4.World.Bank.Open.Data.
5.MexnyHapoanbiii BamoTHbIN Qo (IMF).
6.0ECD.Economic.Surveys.
7.Ranking.kz.
8.Cratuctuueckre manueie 3a 2021-2025 roasl.
9. 3akon Pecriybnuku Kazaxcran «O HarnmonansHOM OaHKey.
10. Hay4nble cTaThyl 10 MAKPOAIKOHOMUKE U UHQIISIIIHH.
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MOBBIIIEHUE MPOITYCKHOM CIIOCOBHOCTH BO3YIIHBIX TUHUIA
CBEPXBBICOKOI'O HATIPSI)KEHUS 3A CYET U3SMEHEHUW S BOJTHOBBIX CBOMCTB
JIMHUHN

Ab6binrasnH 3dnbpagap Ep

[ 0c¢ d Mmls teddEizIsE 2ts

O z@zOIsddzmE se s kdzdoe j emdIsj IsC
ddz. 1 r oe¢jjooO, 6.

AnHoTauusi: COBpeMEHHBIE JJIEKTPOIHEPTETUUECKUE CHCTEMBl MPEIBSBISAIOT Bce Ooee
BBICOKHME TpeOOBaHMS K HAAEKHOCTM M IPONYCKHOM CHOCOOHOCTHM BO3AYIIHBIX JIMHUHN
anekTponepenayn. Poct o0beMOB mepeaaBaeMoil MOIIHOCTH, YBEJIWYEHHE MPOTSKECHHOCTH JHMHUHN
CBEPXBBICOKOT'O HAIPSDKEHUS] W HEOOXOJMMOCTb IIOBBIIIEHUS 3SHEpreTudyeckoil 3¢ (eKTuBHOCTH
TpeOyroT pa3pabOTKM HOBBIX TEXHHUYECKUX pEUICHWH, HANpaBJICHHBIX Ha COBEPIICHCTBOBAHHE
napaMeTpoB JIMHUH 3nekTponepenaud. OQHUM U3 Haubosee NepCHeKTUBHBIX HAIpPaBICHUHN SBISIETCS
M3MEHEHUE DJIEKTPOMAarHUTHBIX XapaKTePUCTUK JIMHUU 33 CYET COBEPIICHCTBOBAHUSA KOHCTPYKIUH
IIPOBOJIOB U IPUMEHEHUSI KOMIIEHCUPYIOLIUX YCTPONCTB.

[IponyckHass cHOCOOHOCTh BO3AYLIHOW JMHMM B 3HAUUTENbHOM CTENEHU ONIPENENIETCS €€
BOJIHOBBIM COIIPOTUBJICHHEM U BOJIHOBOM JJIMHOW. M3MeHeHne 3TUX apaMeTpoB MO3BOJISIET TOBBICUTH
3G GEKTUBHOCTh TEpenayd dJIEKTPOIHEPrHH 0e3 CYIIECTBEHHOTO YBEIHYEHHS HOMHHAIBLHOTO
HanpspkeHus JMHUU. CHW)KEHHE BOJIHOBOTO COINPOTHBIIEHUS JIOCTHIAeTCsl IyTEM W3MEHEHUs
KOHCTPYKIMHU (ha3bl, MCIOIB30BAaHHUS PACHICTIIICHHBIX TMPOBOJOB M YMEHBIICHHUS PACCTOSHUS MEXITY
¢dazamu. OcoOblif HHTEpEC MPECTABISAIOT KOMIIAKTHBIE JIMHUY MTOBBIIIEHHONW HATypajJbHON MOIIHOCTH,
B KOTOpBIX PEAIMU3YIOTCS HETPAJAULMOHHBIE KOHCTPYKUMHM (a3 W yMEHBUICHHBIE MeX1yQa3Hble
pacCcTosAHUS.

JIpyruM Ba)XKHBIM CIIOCOOOM IOBBIIIEHUSI MPOMYCKHON CHOCOOHOCTH SIBJISETCS NpPUMEHEHHE
PaBHOMEPHO pAaCHpElEICHHOM €MKOCTHOM KOMIIEHcaluu. Vcrmonp3oBaHWe IapajuleNbHBIX H
[IOCJIEIOBATEIbHBIX KOMIICHCUPYIOIIUX YCTPOWCTB IIO3BOJSAET BO3JECHCTBOBATH KAK HAa BOJHOBOE
CONPOTHUBIICHUE JIMHUHU, TaK W HA NApaMeTPbl PaCIPOCTPAHEHUs JICKTPOMAarHUTHOW BOJIHBI. AHAIN3
3G (GEKTUBHOCTH PA3JIMYHbIX BHUIOB KOMIIEHCALMU IOKAa3bIBAET, YTO IOCIEA0BaTEIbHAs €MKOCTHAs
KOMIIEHCAIUsl o0ecredynBaeT Haubolsiee 3HAYUTENIBHOE YBEIMUYCHHE IIepelaBaeMOl MOLIHOCTH Ha
JMHUAX OOJIBIION MPOTSHKEHHOCTH.

lenp naHHOW CTaThbM 3aKJIIOYAETCS B HCCJIENOBAHUU CIIOCOOOB TMOBBIMIEHUS MPOIYCKHOMN
CIOCOOHOCTH BO3YILIHBIX JIMHUM 3JIEKTpONepesayd 3a CuUeT W3MEHEHHMs] KOHCTPYKLUUHU JUHUUA U
IIPUMEHEHHUsI PACIpPEEeICHHON €MKOCTHOM KOMIIEHcaluu. B crarbe paccMaTpuBarOTCS OCHOBHBIE
(bakTophl, BIUAIOLIME HA BOJHOBBIC TApaMeTPhl JIMHUU, aHATTM3UPYIOTCS pa3InYHbIe KOHCTPYKIUH (a3
U olleHHBaeTcs 3PPEKTUBHOCTh METOA0B KOMITEHCAINH JIUIs IMHUM pa3IndHON JAJIMHBL.

[ToBbllIeHNE MPOMYCKHOM CIIOCOOHOCTH JIMHUU MOKHO OCYIIECTBHUThH ITyTEM BO3/AEHCTBHS Ha ee
JJIEKTPOMArHUTHBIE CBOMCTBA 3a CYET M3MEHEHUs KOHCTPYKLUHU JIMHWUM U IIyTEM BBEACHUS B HeEe
PAaBHOMEPHO DPAacCIpPEIEICHHBIX KOMIIEHCUPYIOIUX YCTPOMCTB. IlepBbIii IyTh INO3BOJUT WU3MEHUTH
BOJIHOBOE CONPOTHUBIICHHE, HE W3MEHSSA IPU 3TOM BOJHOBYIO JUIMHY JMHUHU. BTOpON-NIO3BOJISAET
BO3JICHCTBOBATh KAaK Ha BOJIHOBOE COIPOTHUBIICHUE, TAK U HA BOJHOBYIO JUIMHY JUHUU. PaccMoTpum
BO3MOKHBIE CIIOCOOBI peanu3aliy 3TUX MmyTei.

V3MeHeHHne BOJIHOBOIO CONPOTHBIIEHHUS JMHMU. Kak cienyer , NOBBINIEHHE NPOINYCKHON
CHOCOOHOCTH BO3MOKHO 32 CUET CHU)KEHMsI 3HAUEHHS BOJHOBOIO COMPOTHBIICHHUS, CBA3aHHOTO C
KOHCTPYKLUHEH JIMHUU CJIEYIOIUM COOTHOLICHUEM:

G pode (1)

rae O - cpefHereOMEeTpHUYECKOEe PACCTOSHUE; |, - paiyc SKBUBAJIEHTHOTO IPOBO/IA.
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Orcroga cienyer, YyTO CHM3UTh 3HAUEHHE BOJIHOBOTO CONPOTHUBIIEHUS MOXXHO MM 3a CUET
YBEJIMYEHUSI paJuyca SKBUBAJIECHTHOIO NpPOBOJA (M3MEHEHHs KOHCTPYKUUM (a3bl), WM 3a CUeT
YMEHBLICHUS PACCTOSHUS MeX 1y (pasamu tuHuM (cOmmxenus ¢as) [1].

Vcnonb30BaHue pacIleIUIEHHBIX TPOBOIOB NPUBOJUT K CHH)KEHUIO BOJHOBOI'O CONPOTUBIICHUS
U3-3a 3HAUUTEIBHOTO YBEIMYEHHUS pajuyca 3KBHUBAJIEHTHOIO NpoBoja. s NMHMHA ¢ OJMHOYHBIMU
IIPOBOJIaMH IpH OOJIBIIOM Pa3HOOOpa3uu NPUMEHSIEMbIX MapoK IIPOBOJIOB CpelHEe 3HAa4YeHUe
BOJIHOBOTO COTPOTHUBIEHUS paBHO mpumepHo 400 Owm, Ilpu aByx mpoBogax B (pase OHO COCTaBISET
310 Om, npu BocbMu-250 OmM. Takum oOpa3om, paciieryieHue MpoOBOJAOB MOXKHO pacCMaTpUBaTh HE
TOJIBKO KaK CPE/ICTBO CHM)KEHHUS HAIIPSHKEHHOCTH 3JIEKTPUUECKOIO I10JI HAa TOBEPXHOCTH OAUHOYHOIO
IIPOBOJIA, HO U KaK BO3MOYKHOCTb IOBBILICHUS IIPOITYCKHON CIIOCOOHOCTH JIMHUU.

VYMeHbIICHHE pPACCTOSHUE MEXAy (a3aMu TakkKe NPUBOAUT K YMEHBIICHUIO BOJIHOBOTO
COIIPOTHUBJICHUS] JUHUU. [IpuHATBIE U1 TPaJULMOHHBIX KOHCTPYKLHUH ONOP PACCTOSHHUS MEXIy
(azamu Ipy rOPU30HTAILHON TOJIBECKE MPOBOJIOB OMPECIISIOTCS CISAYIOIUMHI (PaKTOPaMU:

YCIOBUSIMU JOIYCTUMOIO COJIMKEHUS IPOBOJOB B MPOJIETE B 3aBUCUMOCTH OT CTPEJIbl IIpOBECca
IIPOBOJIOB;

HEOOXOJMMBIM BO3AYIIHBIM IPOMEXKYTKOM MEXIY CTOMKOM OMOpbl M IPOBOJOM IIPH €ro
OTKJIOHEHHH I10/1 ICHICTBUEM BETPA;

I'PO30BBIMH U BHYTPEHHUMH ME€PEHANPIKECHUSIMU;

YCIIOBUSIMU O€3011aCHOTO MObEMA Ha OIOpY.

Haumenplie paccTossHUS MEXIy IPOBOJAMHU OTAENbHBIX (a3 MIpU HMX TOPU3OHTAIBHOU
[IOJIBECKE 3aBUCAT OT CTpEJIbl IpoBeca U omnpenenstorTes [IpaBunamu ycTpoicTBa 3JIEKTPOYCTaHOBOK.
Wx cpennue 3HaueHUs s Pa3IUYHBIX HOMHUHAJIbHBIX HAINpPSDKEHUM mpuBeneHsl B Tabn. 1. Ot
paccTosiHusl 00yCJIOBIIEHBI JOIYCTUMBIM COJIM>KEHHEM NPOBOJIOB B MPOJIETE 0] BO3/IEHCTBUEM BETpa.
311ech K€ MPUBOJATCSI MUHUMAJIBHO JOIYCTHUMbIE H30JIALIMOHHBIE PACCTOSHUSA 0 YCIOBUSAM I'PO30BBIX
Y BHYTPEHHUX IIepeHaNpsDKEHUl, a TaKkKe M0 YCI0BUAM 0€30MacHOro mojrbeMa Ha onopy [2].

Tabnuua 1 — HaumeHnblMe paccTossHUS MeXay (pa3aMu JIMHUU, M

Paccrosinue Hanpsixenue, kB
330 500 750
ITo ITYD 5,94 7,44 10,1
ITo Tp0o30BBIM NIEPEHATIPSIKEHUAM 2,6 3,2 -
[To BHYTpeHHUM IepeHaNPSKEHUSIM 2,15 3,0 4,3
[To pabouyemy HanPSKEHUIO 0,8 1,15 1,5
[To ycnmoButo 0€30MaCHOCTH TOJBEM Ha 3,5 4,5 5,1
onopy 8,4 12,0 18,5
DaKTHYECKHE PACCTOSHUS Ha ONOpE MEKIY
dazamu

B »s1oit Tabnmune mnpuBeneHbl (PAKTHUYECKHE YCpPEIHEHHBIE  PACCTOSHUE MEXIYy TOYKaMHU
KpEIUIEHUs TUPJISIHT U30JIITOPOB Ha OMOPax, KOTOPbIE M ONPEAEIAIOT 3JIEKTPOMArHUTHBIE CBOWCTBA
JUHUHU. DTH PACCTOSIHUSI MOTYT HECKOJIBKO M3MEHATHCSA B 3aBUCUMOCTU OT KOHCTPYKIUH onopsl. M3
Ta0JIULBI BUJHO, YTO OHU MPEBBIIIAIOT 3HAYEHHS OCTAIbHBIX BEIMUYUH. [IpUUuHBI 3TOT0 3aKiItoyaroTcs
B CJICAYIOLIEM.

Kak cnenyet u3 (1), ymeHblieHue pacctosiHus Mexay ¢azamMu Dcer mpUBOIUT K YMEHBIICHUIO
Zg. IIpu 3TOM yMeHbIIAETCS MHIYKTUBHOE COIPOTUBIIEHUE JIMHUU X0, HO BO3pPAcTAaeT €€ €MKOCTHas
MPOBOAMMOCTE bo, HAMpsSKEHHOCTH MoJid U T.1. [Ipy 3TOM OJHOBPEMEHHO YBEIMUYMBAETCS 3apsHas
MOIIHOCTb JINHUH.

Kak moka3pIBalOT pacueThl, MpU HCHOJIb30BAaHUU TPAAUIMOHHOW KOHCTPYKIMHU (a3bl yis
YMEHBIICHNE HaNpsHKEHHOCTH 3JIEKTPUYECKOTo MO Ha TOBEPXHOCTH MPOBOAA MpH CONMKEHUHU (a3
HE0OXO0IMMO 3HAUUTEIbHO YBEIUYUBATH PAJINyC PACIICTIJICHUS U KOJIMYECTBO MPOBOJOB B (haze, YTo
JeJIaeT 3Ty KOHCTPYKIUIO HEPALMOHAIBHOM [3].
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B T0 ke Bpems, ecu paguKaaTbHO U3MEHUTH KOHCTPYKIHIO (Da3sl ¥ 3aIKCUPOBATH B3aUMHOE
pacrojoKeHue IPOBOIOB OTAEIbHBIX (ha3 B IPOJIETEe U HA OMOpax, MEKIy(pa3Hble paCCTOSHUS MOKHO
CYIIECTBEHHO YMEHBIINTh. B mposieTe 3T0 MOXKHO ClIeNIaTh C IIOMOIIBIO MEKIY(Hha3HBIX H30JIUPYIOMINX
pacmopok, Ha OMopax — C MOMOIIBI0 V-00pa3HON MOJIBECKH MPOBOAOB, Ha THPJSHAAX H30JSATOPOB.
Pa3zymeercs, 3T0 3HaUUTEIBHO YCIOKHUT KOHCTPYKLIMIO JIMHUU U IIPUBEAET K €€ yI0pOXKAHUIO, HO IIPU
STOM TMOBBICUTCSI €€ MPOIYCKHAas CHOCOOHOCTh. Takue JMHUM B JHUTEpaType MONy4YHId Ha3BaHUE
KOMIIAKTHBIX, WJIN JIMHUN NOBBILIEHHON HaTypajbHOM MomHocTH (uHuil [THM).

Hnsa yuamii [THM  Obutk mpeyio’KeHbl HETPATUIIMOHHBIE KOHCTPYKIMH (a3bl: TUIOCKas,
amunTuaeckass u ap. (puc. 1). XapakTepHoil OCOOEHHOCTBIO 3TUX KOHCTPYKIHMH (Pa3bl SIBISETCS
3HAYUTENbHO Oosbiee (10 1 M) paccTosiHue MEXAy OTIAEIbHBIMU IMPOBOAAMHU (pa3bl. DTO MO3BOJISET
YCTPaHUTh B3aUMHOE BIHSIHHE DJCKTPUYECKUX TMOJEH OTJENbHBIX MPOBOJOB M 00ECHEYNTh
pPaBHOMEpPHOE pacIpe/iejIeHHe 3apsiioB IO MOBEPXHOCTH KaXJIOTO0 M3 IMPOBOJOB B OTJIMYUE OT
TPAIUIIMOHHON KOHCTPYKUMH (a3bl, TAe 3apsAibl pa3MENIaloTCs JIMIIb HAa BHEIIHEH MOBEPXHOCTH
npoBozoB. Ilpu 3Tom ko3dduLMeHT ucnonb3oBaHMUs MPOBOAA ONM30K K €IUHHULE. 3aBUCUMOCTH
MPOMYCKHOM CIIOCOOHOCTH JMHHM OT KOJMYECTBA TMPOBOAOB B (pa3e CTAHOBHUTCSA JMHEWHOW, W
MPOIMYCKHYIO CHOCOOHOCTh JMHUM MOXHO YBEJIMYMBATH IyTEM YBEIWYECHHsI KOJUYECTBA MPOBOJIOB
¢basbl.

2
D

o

a-1Iockue; O-amunTudeckue (kpaiiHue 1 u cpennue 2); B-nmapadoandeckue
Pucynok 1 — Bo3amoxnbie koHCTpYKIuH ¢a3 (1,2,3) 1y1st KOMIaKTHBIX JTHHHUHI

Henocratok TakuxX KOHCTPYKIMH 3akiioyaercs B TOM, 4YTO sl OOecledeHus CBOICTB,
npucymmx JuxHusM [THM, npoBoma Bcex (a3 JMHMM JODKHBI COXpPaHATh CBOE B3aUMHOE
PacrojoKEHUE HE TOJIBKO IIPHU KPEIUIEHWU HA OINOPax, HO U B IIPOJIETAX, YTO BBIIOJIHUTH JOCTATOYHO
ci0xHO. [Toaromy nunun ITHM noka He nosyunny NprMEHEHUs Ha MIPAKTHKE, OJHAKO UCCIIEI0BaHUS
B 9TOM HalpaBJICHUH MPOAOIKAIOTCS [4].

KomOuHupoBaHHOe Bo3/ieiicTBHE Ha BOJTHOBOE CONPOTUBIIEHNE U BOJIHOBYIO JUIMHY JIUHUU. DTOT
CHoco0 MOYKHO OCYIIECTBUTH IIyTEM MapajIeIbHOIO WM MOCIEI0BATEIbHOTO BKJIIOUEHUS B JIMHUIO
€MKOCTHBIX KOMIIEHCHPYIOIIUX YCTpOHWCTB. OOs3aTeNbHBIM YCIOBHEM TP 3TOM SIBISIETCA HX
PaBHOMEpPHOE pacHpeieieHue M0 JUHUM C MUHUMAaJIbHO BO3MOYKHBIMHU PACCTOSHUSMU MEXIY HHUMHU.
Tonpko npu 3TOM yCI0BUM MOKHO MOKHO IIPUAATH JITMHHUHU KEJIA€Mble CBOMCTBA.

[Tockonbky peub uAET 00 YBEIMYEHUH MPOMYCKHOM CIIOCOOHOCTHM JIMHUM, TO OTHU
KOMIIEHCUPYIOLME YCTPOWCTBAa [JOJDKHBI MMETh €MKOCTHBIM Xapakrep. IIpm HMX HHIYKTMBHOM
xapaktepe dpdext Oyaer oOpaTHBIN.

Cxema mapajienbHOrO BKJIIOUEHHUS KOMIEHCHPYIOIIMX YCTPOWCTB, B KOTOpoH Kaxkigoe KVY
UMeeT EMKOCTHYIO TIPOBOAMMOCTD bk, TipuBeieHa Ha puc. 2, Q JlomomHuTenbHast yaeabHast eMKOCTHAs
MIPOBOJIUMOCTh, CO3[aBaeMasi MapauIebHbBIMU KOMIIEHCUPYIOIIMMH YCTPOWCTBAMH, MOXXET OBITh
HalJIeHa KaK

w¢ Yo F0.

CoOTBETCTBEHHO BOJIHOBOE COINpPOTHBIIEHHE U (ha3HbIH KOAPPHUIHEHT Box KOMIEHCHPOBAHHOM
JMHAA OYAYT OMPEACTISATHCS CICAYIONIMMA COOTHOIICHHSIMHU:
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O— napaienbHas; B — rocieoBareibHas
PucyHnok 2 — PaBHOMEpPHO pacipeielieHHas eMKOCTHAs! KOMIIEHCALINS:
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Otcrona MOXKHO CAENaTh CIEAYIOIINE BHIBOIBI:

IpU MapaJUIeIbHOH €MKOCTHOM KOMIIEHCAI[MH BOJIHOBOE CONPOTHBIIEHHE KOMIICHCHPOBAHHON
JMHUY MEHBIIIE, a HATypaJibHasi MOIIHOCTD U MPOMYCKHAsI CIOCOOHOCTH OOJIBIIE, YEM «ECTECTBEHHOI
JUHUY 03 KOMIIEHCHPYIOIINX yYCTPOMCTB;

basHblil KO3PUIMEHT PacCIPOCTPAHEHHUS IEKTPOMATHUTHON BOJHBI A , M BONHOBAs AMMHAM
KOMITEHCHUPOBAaHHOW JIMHUU OymyT OOJble, YeM Ul «ECTECTBEHHOI» JIMHUM INIPH TOW JKE JJIMHE;
HHBIMH CJIOBaMH, ueTBepTH BOJHBI (“ 7C) OymeT COOTBETCTBOBATH ATiHA He MeHbIe 1500 kM [5].

~

MorHoCTh, IepeiaBacMasi 1o JMHUY [IPU MapajuielibHOH KoMneHcatmu ipu Y Y Y,

5 ..
_— = 3
0 :B&OEXKOESE (3)

FI[G)\,K B o OKBHBAJICHTHAas BOJIHOBaA AJIHHA KOMHCHCHpOBaHHOﬁ JIMHUH.

PaznenuB momHocTh O Ha HaTYpalbHYIO MOLUTHOCTh HEKOMIIEHCHPOBAHHOM JIMHUM U TMOACTAaBUB
3HAUYEHHUS : yg U | ¢, mOIyuUm

0 p E .
0 — —————0Esh (4)
Owr OF p EPB,
OTKYJa Ipeaecii HepeHaBaeMOﬁ MOIIIHOCTHU
p E
0 P 3 (5)

Ot p EB,

Jlnst  pacnpeneneHHON IMOCIeA0BaTeIbHOW E€MKOCTHOM KommeHcaruu (puc.2 0) ynaeinbHoe
MPOJIOIFHOE EMKOCTHOE COMPOTHUBIIEHHE MOXKET OBITh HalJIEHO KakK

e BGT08

BonnoBoe comportuBnenue u (pasHblii K03()PUIUMEHT pacrpocTpaHEHUs! 3JIEKTPOMArHUTHOM
BOJIHBI /111 KOMIIEHCUPOBAHHOM JIMHUU B ATOM CIIy4ae ONPEeAeIIoTCs ClIeNYIOUMMHI BbIPAXKEHUSIMU:
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sneck B @ T2
B nmanHOM ciydae BOJIHOBOE CONPOTHBIICHHE, TAaK K€ KakK NPH MapauleIbHOM BKIIOYCHUH,
MEHBIIIE, YeM Yy HEKOMIICHCUPOBAHHON JvHUM; (asublii Koddduument B W, CrenoBaresibHo,

BOJIHOBAs JIJIMHA JIMHUM A, OyIyT TaKkk€ MEHbILIE, YeM Y HEKOMIIEHCUPOBAHHOM JMHUU (B OTJIMYHME OT
OpeIbIAYIIEero ciydas); yetBeptd BoiHbI (“ 7() OymeT coOTBETCTBOBAThH JjIMHA JuHUK Oosbine 1500
KM [6].

IIpuMEHHTENBHO K IOCIENOBATEIIBHOW PACIIPENCIICHHOW €MKOCTHOM KOMIIEHCALlUHM BBIPAKEHUE
JUIsL MAKCUMAJIbHOM MOILIHOCTH, IT€PE1aBaeMOi 10 JINHUU, IIPUHUMAET BUJL

5
0 — 8 )
s P EOL p EB,

nim B OTHOCHUTCIBHBIX cAnHuIax 10 OTHOIICHHIO K HaTyp aJbHOU MOIIHOCTHU
HeKOMHCHCI/IpOBaHHOﬁ JIMHHUM

0 0 8 (8)
p EOI p EB,

Ha puc. 3 npuBenens! 3aBucumoctu(, OT JJTMHBI JIMHUH, IOCTPOCHHBIE TI0 YPABHCHHSIM (IS
HeKoMIeHCHpoBaHHOH smHMM) U (5), (7) npu 3HaueHMsx E E rmiv. U3 amammsa stmx
3aBHCHMOCTEH BBITEKAIOT CIEAYIOUINE BHIBODIL:

[TapamnensHass ¥ TOcCienOBaTelIbHAS EMKOCTHAsl KOMITCHCAIUS W3MEHSET BOJHOBYIO [UTHHY
JMHUH, TPH TapauIebHOW KOMITCHCAI[MM BOJHOBOW JHMHE (dyekTpudeckuit yrom) 90° (“7¢)
COOTBETCTBYET JuTiHA JInHUM 1124 kM, 1ipu mocneaoBaTebHon — 2121 km;

[Ipn oauHaKOBOW CTeMeHW KOMIICHCAIIMK TMOCTeA0BaTeNbHasl KOMIICHCAIUS OKa3bIBaeTCs
3HAUYUTENbHO OoJiee 2((HEKTUBHON U TTO3BOJISET MOBBICUTH MPOMYCKHYIO CIIOCOOHOCTH MOYTH B 2 pasa
B quana3oHe JuHbI JuHUK oT 250 no 1000 kM. 3atem ee 3(hPeKTUBHOCTD CHUKAETCS, U TIPU JUIUHE
okoso 2100 KM NpPOMYyCKHBIE CIIOCOOHOCTH KOMIIEHCHUPOBAaHHOM M HEKOMIEHCHUPOBAHHOW JIMHUU
CTAaHOBATCA OJIMHAKOBBIMM, OJHAKO MpH uinHe cBbime 1500 KM HEKOMIEHCHpPOBAaHHAS JUHUS
MEPEXOJIUT B PEKUM TOBBIINICHHON TIeHEpalud pPEeaKTHBHOW MOIMHOCTH W POCTAa HAINpPSDKCHUS B
MPOMEXKYTOYHBIX TOUKAX.

B TO ke Bpemsi KOMIIEHCUPOBAHHOW JIMHHS OCTASTCS €IIe B 30HC HOPMAJBHBIX PEKHUMOB IPH
mmHe a0 2120 kM. Takum oOpaszom, mocienoBaTenbHash KOMIICHCALUS MO3BOJISIET COXPAHUTH
HOPMAJIBHBIA PEXKHUM JI0 YKa3aHHOW JIJTMHBI, B TO BPeMs KaK HEKOMIICHCHPOBAHHASI JIMHUS MPU ITON
JUIMHE y3Ke HAXOJUTCS BHE ITOTO PexkMMa [7];

500 1000 1500 2000 2500 L, km

Pucynok 3 — 3aBUCMMOCTH MakCUMaJIbHOM I€pENaBaeMOil MOIIHOCTH OT JUIMHBI JIUIHHU JAJIs
HEKOMIIEHCUPOBAaHHOW JTUHUM (KpuBast 1); TMHUM ¢ MapajjieIbHOM eMKOCTHON KoMIeHcanuen (KpuBas
2); TMHHUU C TIOCIIEA0BATEIbHON eMKOCTHOM KOMITEHCAIel (KpuBast 5)

29



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

[TapannenbHas eMKOCTHasi KOMIIEHCAlMs OKa3bIBACTCs 3HAYMTEIBHO MeHee 3((EeKTUBHON, YeM
nocjenoBarenbHas. He3HaunTenbHOE MOBBIIMIEHHWE MPOMYCKHON CHOCOOHOCTH HaOMIOgaeTcs NpU
nuHe JuHUE okosio 500 kM M Bo3pactaer npu aiauHe Ao 1100 km. Ilpu stom mnpomyckHas
CIIOCOOHOCTH BO3pacTaeT mpuMepHo Ha 20 % Mo CpaBHEHHUIO ¢ HEKOMIICHCUPOBAHHOH ymHuel. [Ipu
JabHEHIIEM yBEJIMYEHUHU JJIUHBI JIMHUKM BOJIHOBAsI JUIMHA HEKOMIICHCUPOBAHHOW JIMHUM CTAHOBMUTCS
6onbie 90° u pexum ee paboTsel MeHseTcs. [loaToMy paccmaTpuBaTh pacrpeaesieHHYIO TONEPEYHY IO
€MKOCTHYIO KOMIIEHCALMI0 KaK JOCTaToO4HO 3((EeKTHBHOE CpEACTBO IMOBBILEHUS IPOITYCKHON
CTIIOCOOHOCTH HEJb3sl.
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KAYECTBO KHU3HHU U SCTETUYECKHUE UCXO/1bI [IOCJIE AYTOJOTHYHOM
PEKOHCTPYKIIMUU MOJIOYHOM KEJIE3bI U3 TKAHEWM MEPEJHEN BPIOIIIHON
CTEHKHW: HAPPATUBHBIN JIUTEPATYPHBIN OB30P

MycabekoB Paxar

Cep!

tiLdHjdals SOWjHter o &zOMmls
10 ¢fdndyddmcd?2 Ekddejttmdlsils wjdile,

E-mail: musabekoff.r@gmadom

AnHoTanug. PeKOHCTPYKIMS MOJIOYHOM JKeNe3bl MOoCIe MACTIKTOMHUH SIBISIETCS Ba)KHBIM
KOMIIOHEHTOM peadMIMTaluy MallMeHTOK C paKOM MOJIOUHOM »kene3bl. HappaTUBHBIN JUTEpaTypHBINA
0030p 26 mybmukanuii (>5000 manuentok) B 6azax PubMed, Scopus, EMBASE, Cochrane Library,
Web of Science u eLIBRARY.ru nokasan, yto nepdopaHTHBII JOCKYT Ha OCHOBE ITyOOKOM HMKHEU
snuractpaneHoit aprepun (DIEP) nemoHcTpupyeT mocienoBaTelIbHOE MPEUMYINECTBO IO
(YHKIMOHATBHBIM HCXO/aM JIOHOPCKOM 30HBI 1O CPAaBHEHHUIO C JIOCKYTOM TIONEPEYHON MPSIMOi
MbIs! kuBota (TRAM). OOuue noka3aTenu KauecTBa )KM3HU M ACTETUYECKOMN YAOBIETBOPEHHOCTH
B JOJTOCPOYHOM TIEPHOAE COMOCTaBUMBI MEXIYy MeToAaMu. lIpm HamMuuM TEXHUYECKOH
BO3MOXHOCTH DIEP-110cKyT sBIleTCS MNpPEaNOYTHUTENBHBIM METOJIOM PEKOHCTPYKIUU MOJIOYHOU

KEJIC3bI.

KaroueBple cioBa: PCKOHCTPYKI A MOJIOYHOM JKCJIC3bI, ayTOJIOrMYHasd pPCKOHCTPYKIHA,

nepopaHTHBIN JIOCKYT, kKauecTBO ku3HU, BREAST-Q, screTnueckue ucxXoul.

BBEJIEHHUE

Pak MoOJO4YHOHM >kene3bl OCTAa&TCcsl OJHUM M3 Haubosiee paclpoCTPaHEHHBIX OHKOJIOIMYECKHX
3a00JIeBaHUN CpeAM KEHIMH BO BCEM MHUpPE, a MAaCTIKTOMMSI — OJIHUM M3 OCHOBHBIX METOJOB €ro
Xupyprudeckoro jedeHus [1]. PeKOHCTpyKuHs MOJOYHOM Kejie3bl MOCH€ MACTIKTOMHUHU SBIISETCS
Ba)XKHBIM KOMITOHEHTOM KOMIUIEKCHOM peaOuiIMTaIiy MalMeHToK, HalpaBIeHHBIM Ha BOCCTAHOBJICHUE
BHEIIIHEro 00JIMKa, YIy4llIeHHEe ICUXOJOTHUECKOro COCTOSHUS U KauecTBa xu3HH [1, 9].

Cpenu pEeKOHCTPYKTHUBHBIX TIOJXOJOB AayTOJIOTUYHBIE METOAMKH — C HCIOJb30BaHUEM
COOCTBEHHBIX TKaHEeW MalUeHTKH — 00ecleynBaloT 00Jiee eCTECTBEHHbIN SCTETUUECKUN pe3yabTaT U
BBICOKYIO JIOJITOCPOYHYIO yJIOBJIETBOPEHHOCTD 110 CpaBHEHHIO ¢ ummiantaramu [1, 11, 18]. Haubonee
pacrpocTpaHEHHBIMHM ayTOTKAaHEBBIMU METOJIAMH OCTAIOTCS JIOCKYThI U3 MepeHel OpIOIIHOM CTeHKU:

nepQopaHTHBIA JIOCKYT Ha OCHOBE IJIyOOkoW HmKHeH snuractpainsHoi aprepun (DIEP — deep
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inferior epigastric perforator) u JOCKyT Ha OCHOBE momepedHoi mpsiMoil Mpiis! kuBoTa (TRAM —
transverse rectus abdominis myocutaneous) [6, 2].

TRAM-10CcKyT NpuUMEHSIETCA B KIMHUYECKOW mpakThke ¢ 1980-x rogoB um XOpomio H3y4deH.
DIEP-nockyt, BhepBbie onucaHHbld B 1994 romy ¥ NONMYYHMBIIMI HIMPOKOE KIMHUYECKOE
pacnpoctpanenue B 2000-x ropax, mo3BOJS€T COXPAHUTH MPSIMYIO MBILIIY XHUBOTA, TEOPETUUYECKU
CHIDKAs! pUCK (DYHKIMOHAJBHBIX HAPYIIEHUH TOHOPCKOM 00JaCTH — TPBIXK U BHIISTYUBAHUNA OPIOLTHOM
cteHku [6, 2, 25]. OpgHako BONPOC O TOM, HACKOJBKO HTO MPEUMYILECTBO OTpa)kaeTcs Ha
CyOBEKTUBHOM KayeCTBE JKU3HH M ICTETUUYECKOW YAOBIECTBOPEHHOCTU MAIMEHTOK B JOJITOCPOYHOMN
IIEPCIIEKTUBE, OCTAETCA MIpeIMETOM aucKyccui [1, 3, 12].

Jlis  OLleHKH TalMeHT-OpueHTUpoBaHHbIX wucxonoB (Patient-Reported Outcome Measures,
PROMs) B pEKOHCTPYKTHBHON XHUPYprdd MOJIOYHOM  JKele3bl IIUPOKO  MPUMEHSIOTCS
CHeIHaTM3UPOBAHHbIE HHCTPYMEHTHI — Mpeskae Becero onpocHuk BREAST-Q (Breast Reconstruction
module), a Taxxke obmas mkana kadectBa >ku3HU SF-36 (Short Form-36) [4, 9]. Tem He MmeHee
CYLIECTBYIOIIME CpaBHUTENbHbIE NaHHbIe IO DIEP 1 TRAM HeOaHOPOIHBI: pa3InyarOTCA AU3aHbI
WCCIIEIOBaHHM, CPOKH HAOJIIOICHUS U TIPUMEHsIEMbIe HHCTPYMEHTHI oLieHkH [12, 20].

Lenbto HacTosAmed padOTHl SBISETCS aHAIW3 M 000O0IIeHHe ONMyOJMKOBAaHHBIX JAaHHBIX O
KAuecTBE JKU3HM U JOJTOCPOYHBIX ICTETHMUECKHUX MCXOJax y HAIlMEHTOK IOCie PEKOHCTPYKLHU

MostouHo# xene3bl Metogamu DIEP 1 TRAM Ha ocHOBE HappaTUBHOTO JIUTEPATYPHOTO 0030pa.

MATEPUAJIBI U METO/bI

Hacrosmas pabGora BbImojHEHa B (opmaTe HappaTUBHOIO JuTeparypHoro ooO3opa. Ilowck
nyonukanui npoBoawics B 6a3zax nanueix PubMed, Scopus, EMBASE, Cochrane Library, Web of
Science u eLIBRARY .ru 3a nepuon ¢ 2000 no 2025 ron. HuwxkHss BpemenHas rpanuna noucka (2000
roa) obycnosneHa teM, 4ro DIEP-nockyT, BnepBble onmucaHHblii B 1994 rony, moiydms LIIMpOKOe
KJIMHUYECKOE MPUMEHEHHE M Hayall CHUCTeMaTH4ecKu cpaBHUBAThbCi ¢ TRAM-10CKyTOM MMEHHO B
Hayasne 2000-x rozmoB; 6oJsiee paHHHUE MMyOJIMKALIUK HE COJIEPKAT CPAaBHUTENIbHBIX JTAHHBIX MO KaYECTBY
KU3HU C MCIOJIb30BAaHUEM BAIUIAMPOBAHHBIX MHCTPYMEHTOB OLICHKH. VICIIOJIB30BaIUCh KIIHOYEBBIE
cioBa: «DIEP flap», «TRAM flap», «breast reconstruction», «quality of lifey, «BREAST-Q»,
«aesthetic outcomey», «patient satisfaction», «pPEKOHCTPYKIHSI MOJIOYHOW IKEJIE3bD», «KAYECTBO
KUZHU.

Kpurepun  BK/IIOYEHHsI:  HMCCIEI0BAHHUSI €  Yy4YacTHeM  JKeHIUMH, TepeHécIuX
PEKOHCTPYKIHIO MOJIOYHOM sKesie3bl IOCJe MACTIKTOMHMU ¢ ucnoJb3oBanuem DIEP- wiam
TRAM-j10cKyTa; HaJIM4YHMe OLEHKHM KadecTBa JKU3HHM, YIOBJIETBOPEHHOCTH NALMEHTOK HJIH

3CTETHYECKHX MCXO0A0B; CPOK Hal/10eHHs He MeHee 1 roga; myOaMKAMH HAa PYCCKOM MJIH
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AHIJIMICKOM  fI3bIKE B  peleH3UpPYeMbIX H3JAHUSX; OPUIMHAJBbHbIE HCCJeI0BAHMS,
NPOCHEeKTHUBHbIE U PETPOCTIEKTHBHBbIE KOTOPTHI, META-aHAJIU3bI U CHCTEeMAaTHYeCKHe 0030Pbl.

Kpurtepun uckiaroveHusi: uccjieI0BaHUs, NOCBAIIEHHbIC UCKIYUTEIbHO HMILIAHTATHOM
PEKOHCTPYKIIMM WJIM JPYrHM BHIAM JIOCKYTOB; cepuu cjy4aeB MeHee 10 mamueHTOB 063
CPABHHUTEJIbHOI0 AHAJM3A; MyOJMKanuMu 0e3 YéTKO ONMMCAHHBIX MCXO0J0B KAa4eCTBA KU3HM HJIH
3CTETHKH; CTAThU HA AI3bIKAX, OTJIMYHBIX OT PYCCKOI0 M AHIJIMICKOTrO.

[Ipy mepBUYHOM MOMCKE MO yKa3aHHBIM KJIFOYEBBIM CIIOBaM ObUIO BBHISBIECHO 487 myOnauKaIiuid.
[Tocne ynanenus myonmkatoB octanoch 312 crareli. CKpUHUHT 3aroJOBKOB M aHHOTAITUI MTO3BOJIUI
UCKITIOUNTh 241 myOnuKanuio, He OTBEYABIIYIO KPUTEPUSM BKIIOYCHUSA. [[OTHOTEKCTOBBIM aHAU3
octaBmuXcs 71 cTarbu mpUBEN K UCKIIOYCHHIO emlé 45 paboT BBHIY OTCYTCTBUS CPAaBHUTEIBHBIX
JAHHBIX MO KAa4yeCTBY >KM3HU, HECOOTBETCTBHUS CPOKOB HAOIIOJEHUS WU HEJOCTATOYHOrO 00BEMA
BbIOOpKU. WTOrO 115 aHanmu3a otoOpaHo 26 myOnukanuii ¢ oomuM yucioMm namnueHtok 6onee 5000.
[Ipu orbGope yuuTHIBAICS YPOBEHb JI0OKA3aTEIBHOCTU: MPHOPUTET OTIABAJICS MeETa-aHAIM3aM,
CHUCTEMAaTUYECKUM 0030paM M TPOCIEKTUBHBIM KOTOPTHBIM HCCIICIOBAHUSIM; PETPOCIEKTUBHBIE
paboThl BKITIOYAIKUCH MPU HATMYUKM CPABHUTEIHLHOTO aHAJIM3a U YETKO OMHCAHHBIX UcX0A0B. CBOIHAA

XapaKTCPHUCTHUKA BKJTIOUEHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ IMpcacTaBJICHA B Ta6JII/II_Ie 1.

Tadoauua 1. XapakTepucTHKAa BKJIKYEHHBIX HCCIEI0BAHUI

n

(DIEP/TRAM) K1104eBoii BLIBOJ

ABTOp, roa Tun uccaenoBanus

Yueh J.H. et CpaBHHUT. OcreTnd. Y 10BIETBOPEHHOCTH

al., 2010 PerpocniextuBHOE H/n/ win BollIe B rpynne DIEP
AT Perpocnexr. ms-TRAM cHmxaer
M.Y. etal., H/n/ H/1
2005 CpaBHUTENBHOE ocnoxHeHus, Ho < DIEP
Chun Y.S. et PerpocnektuBHOE KK conocrasimo
H/n/ v/1 (OunarepanbHast
al., 2010 KOTOPTHOE
PEKOHCTPYKIIHS)
Pusic A.L. et Pazpabotka L Pa3paboTka u Banumanus
al., 2009 UHCTPYMEHTA BREAST-Q
Knox A.D.C. et Perpocnekr. DIEP: nyumie o fromeny
179 /394
al., 2016 Koroptaoe (12 ner) KUBOTA; TPBLKU peXkKe
Seidenstuecker = PerpocnekTuBHBIH 1036 / — DIEP: nu3kas yacrora
K. Etal., 2016 anamus OCJIOKHEHUH JJOHOP. 30HBI
Zhong T. Etal., Perpocnekr. . HRQoL Bsime B rpynmne DIEP
2012 CpaBHHTENIBHOE A a yepes 1-2 roga
Schwitzer JJA.  PerpocnextuBHoe KK conocraBumo; paznuuus
H/n/ v/7
etal., 2015 KOTOPTHOE HUBEIUPYIOTCS K 3 TOIaM
Shiraishi M. Et  IIpocnektuBHOE H/n/ H/7 DIEP: Bpie
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KiroueBoii BLIBOJ

n
ABTOp, TO1 Tun uccjienoBanus (DIEP/TRAM)

al., 2022 KOTOPTHOE
Ochoa O. Et [IpocnekTuBHOE 130 ToCKYTO
al., 2022 KOTOpTHOE TTOCKYTOB
Santosa K.B. et IIpocnekr. 3268
al., 2018 MHoroueHTpoBoe MAIMEeHTOK
He W.Y.etal., Cucrem. O630p u ~1000/>1000
2020 MeTa-aHaJlu3
Jeong W. Et al., Mera-ananu3
2018 (Cochrane) 3968 s1ociyTos
Yoshitake T. Et KoropTtHoe 26/ 194
al., 2025 CpPaBHUTEIBHOE
Nf:lson JA., [Ipocriekr. 42 /36
Disal.J., 2018 CpaBHuTenpHOE
Svee A. Etal.,  Perpocrmexkr. 470 / —
2024 [Tonepeunoe
Niddam S. Et ~ PerpocnextuBHoe

207/ —
al., 2023 KOTOPTHOE
Khajuria A. Et ~ Mera-anamms (Web
al., 2019 of Science)
Aubrit J. Et al.,
2023 PerpocnextuBHOE 75/ —
Chang E.I, .
2023 HappartusHsiii 0030p —
Dejean M.F. et
al.. 2021 Koroptuoe (10 ner) 34/ —
Dias W.J.A. et  CucremaTudeckwuii o
al., 2025 0030p
Amr S.G. et al.,, IIpocnekTuBHOE W/ B
2025 WHTEPBEHIIMOHHOE AT
Cai A. Etal,, bubnuomerpuueckuii
2019 aHau3
Pollet M.L. et~ O030p KIMHUYECKHX
al., 2024 JTaHHBIX
Khajuria A. Et  TIpoToxon cucrem. -
al., 2017 0630pa

PE3YJIbTATBI

1. KauecTBO

KUNEBWHAH M gT@EBISMNHEH BT E

34

YIOBJIETBOPEHHOCT,
ncuxocoll. biaaror.

BREAST-Q yayudiaercs mo
BceM nomMeHam nocie DIEP

AyTtonorudnas >
uMmiiantatHoit mo PRO (8 ner)

Ocretuka comocraBuma; DIEP:
MCHBIIC I'PBIK

pTRAM: BbIlIE pUCK IPBIK U
Hekpo3a vs DIEP

BeinsuuBanus: 16,7% (DIEP)
vs 84,6% (ms-TRAM)

DIEP: nyudme nokasarenu
OpIOIIHOM CTEHKH

Bricokast y10BIETBOPEHHOCTE;
nuckombopt npu T UMT

92% ynoBieTBOPEHHOCTH
nocie DIEP

DIEP: Beize PRO vs
MMILTIAHTATHI

Jlon. BmeniarenbcTBa
ynyumatoT BREAST-Q

DIEP — «30710TO# cTaHgapT»
mo PROMs

Bricokas y10BIETBOPEHHOCTH
>10 ner nocie DIEP

Octetnka conocraBuma; DIEP:
npeuM. [lo noHop. 3oHe

AyTosorn4Hasi peKOHCTPYKIIHS
yayumaer KK

DIEP BeiTecunin TRAM kax
npeanoyt. Meron

TRAM: BblIIIe yacToTa (PyHKII.
Hapymennii noHop. 30HbI

[Tporokon cpaBuenust DIEP vs
MMILIAHTAThI

Mcxopmbl

( PROMs)
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HaubGonee 4acto mpUMEHSEMBIM WHCTPYMEHTOM OIEHKH B AHAIM3HPYEMBIX HCCIEAOBAHUSIX
apisics onpocHUKk BREAST-Q — cnenumanusupoBaHHas mIKana, pa3paOOoTaHHas JUIsl OLIEHKH
KadecTBa >KM3HU TOCIIe ONepariii Ha MOJIOYHOM *kene3e [4]. B MeHbIeM duciie paboT UCIOIb30BaICT
o0muii onpocHuk SF-36.

Yoshitake u coaBt. (2025) B KOrOpTHOM HCCIIeIOBaHUH, BKIItouaBineMm 86 nanueHTok ¢ DIEP u
194 ¢ mpimmec6eperatonum TRAM (ms-TRAM — muscle-sparing TRAM), BBISIBUIM CTaTHCTUYECKU
3HAYMMO 00JIee BBICOKHE TIOKA3aTeNn JOMEeHa «ceKcyanbHoe Omarononyune» nmo BREAST-Q B rpyme
DIEP (52 mporuB 43 OamnoB) [14]. Ilpu sTom B moarpymme OwiIarepaibHOW PEKOHCTPYKIIHMH
YAOBIETBOPEHHOCTh TIPYIbI0 OKa3ajach HECKOJIbKO BbIlle B rpynne ms-TRAM, uro aBTOpBI
CBSI3BIBAIOT C OCOOCHHOCTSIMH pacIipeesieHs TKaHEeH MpH JIByCTOPOHHEH OTepaIi.

Shiraishi u coaBr. (2022) B NPOCIEKTUBHOM KOTOPTHOM HCCIEIOBAHUH C IEPHOJIOM
HaONOIeHUsT 5 JIeT MmoKa3ald, 4yTo manueHTKu nocie DIEP-pekoHCTpyKIMu AeMOHCTpUpPYIOT Oonee
BBICOKHME OaIIBI IO JOMEHAM «YAOBJIETBOPEHHOCTH TPYABIO» M «IICHXOCOIUAIBHOE OJIaronoydre» 1mo
cpaBHeHuto ¢ rpynnoii TRAM [9]. ABropsl NOTUYEPKHUBAIOT, YTO pa3iW4Msl CTAHOBATCA Ooiee
BBIpOXEHHBIMU TIpH yBenuueHuu cpoka HabOmogenus. Ochoa u coaBT. (2022) B NmpOCHEKTHBHOM
koropTHoM uccienopanuu 130 DIEP-10ckyTOB 3adhMKcHpoBaid CTATUCTUYECKU 3HAYMMOE YITyUllIeHHE
MIOKa3aresiae yaoBIETBOPEHHOCTU TPY/bI0, MCUXOCOLUAIBHOIO M CEKCYaJbHOIO OJaronojyuus Mo
BREAST-Q He3aBUCHMO OT CPOKOB BBITIOJIHEHHS peKoHCTpyKimu [ 10].

Santosa u coaBT. (2018) B KpynmHOM MHOTOILIEHTPOBOM MPOCTEKTUBHOM HCCIeIOBaHUHN 3268
NAIMEeHTOK MOKa3alld, YTO ayTOJIOTWYHAs PEKOHCTPYKLHMs oOecreyuBaeT 3HaYyMMO OoJiee BBICOKHE
noinrocpoudsle  PRO 1o cpaBHEHHIO € MMIUIAHTATHOW Ha TMPOTSHKEHUHM §-JIETHETO Mepuojia
HaOmonenuss [11]. Knox u coaBr. (2016) B peTpoCHEKTUBHOM HCCIEJOBaHMM Ha BbIOOpKE 179
nanueHTok ¢ DIEP u 394 ¢ TRAM 3aduxcupoBanu 3HaunMo OoJiee BBICOKHME MOKAa3aTelIM JOMEHa
«(pusnueckoe Onaronomyuue >xuBota» 1no BREAST-Q B rpynme DIEP mpu cpennem cpoke
Habmonenus 12 ner [5].

Bmecre ¢ Tem psn ucciaenoBaHUM HE BBISIBII CTaTUCTHUECKHM 3HAUMMBIX Pa3iMudil MEXay
MEeTOJaMH 0 OOIIUM IOKa3aTelsIM KadecTBa ku3HU. Schwitzer u coast. (2015) nmokazanu, uto K 3-
JeTHEMY CpoKy HaOmrojeHusi pasnuuus HuBenupoBaiuch [8]. Chun u coast. (2010) npu anamuze
OunaTepaabHOM PEKOHCTPYKIIMM KOHCTATUPOBAIM COMOCTaBUMbIe Mmokazarenu KXK B obeux rpymmax
[3]. Takum obpazom, nmpeumymectBo DIEP mo PROMs nHanbonee mociaenoBaTebHO MPOCISKUBACTCS
B JIOMEHAaX, CBSI3aHHBIX C (QYHKIIMEH )KMBOTA U MICUXOCOIMAIBHBIM 0JIaronoiy4remM, Torjaa Kak ooue
[IOKAa3aTeIN KaueCcTBa )KM3HU B JI0JITOCPOYHON NEPCIIEKTUBE COMTOCTABUMBI MEXTy METOIAMH.

3. 2. cTeTmnmMyeckKkasa yYyLOBNEeTBOPEHHOCTHSLb

OneHka SCTETHYECKUX HCXOJO0B MPOBOAMUIACH KaK CYOBEKTUBHO — C IMOMOINBIO JOMEHa

«YIOBIETBOPEHHOCTh Tpyapto» ompocHnka BREAST-Q u Bu3yanbHBIX aHAJOTOBBIX IIKAJI, TaK M
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O0BEKTUBHO — TIOCPEJICTBOM 3KCIEPTHOU OIEHKHM cuMMeTpuu U ¢opMmbl. Yueh u coarrt. (2010) B
CPaBHUTEIHLHOM HCCJIEIOBAHUM TTOKA3aIM, YTO OOIIasi 3CTETHYECKAs yIOBIETBOPEHHOCTH ObLIa BBIIIE
B rpynne DIEP no cpaBuenuto ¢ pedicled TRAM [1]. Knox u coagt. (2016) 3adukcupoBanu gydiime
JOJITOCPOYHBIC ACTeTHYEeCKUE pe3ynbTaThl B rpymie DIEP npu 12-netHem HabmoaeHuu [5].

Niddam u coast. (2023) B xoropre 207 mauueHTOK coOOMAI0T 00 OOIIEH yI0BIETBOPEHHOCTH
Ha ypoBHe 92% mocne DIEP-pexonctpykiuu [17]. Aubrit u coaBr. (2023) mokazaiu, dYTO
JIOTIOJIHUTENIbHBIE BMEUIATENIbCTBA — PEKOHCTPYKIUS COCKOBO-apeoJIIPHOTO  KOMILIEKCa U
TUMOGUUTMHT — 3HA4YMMO yiyumaroT nokasatend BREAST-Q, moguépkuBas BaXKHOCTH 3TAITHOTO
noaxoxa [19]. He u coast. (2020) B MeTa-aHa/IM3€ HE BBIABWIM CTATUCTUYECKU 3HAUUMBIX PA3IUUYUMA B
screTndeckoil ynosnerBopéHHocTH Mexy DIEP u TRAM B nonrocpounom nepuone [12]. Dejean u
coaBT. (2021) B 10-imetHeM HaOIIOIATEIHLHOM HCCIACAOBAHUHU ITOATBEPAMIIA COXPAHEHHUE BBICOKOTO
YPOBHSI yIOBJIETBOPEHHOCTH Ha MPOTSHKEHUH INUTENbHOro mnepuoaa mocie DIEP-pekoHcTpykimu
[21]. B nenom OONBIIMHCTBO HCCIAEAOBAHUN CXOASATCS BO MHEHUH, YTO MPU JOCTATOYHOM CPOKE
HaOmomeHuss (>1 roma) acTeTMyeckas ymoBICTBOPEHHOCTh mnarmeHTtok mocie DIEP u TRAM
COIOCTaBUMA.

3. 3. OcnoXHeHMA M MCXO0OAbl AOHOPCKOMWM 3 O0HHBI

@OyHKIMOHAIbHBIE MCXO/bl JOHOPCKON 00JacTH SBJIAIOTCS OJHUM M3 KIIOUYEBBIX MapaMeTpoB
npu cpasHeHun DIEP u TRAM, nockoipky HMEHHO B 3TOM AacHeKTe MEXAy MeToJaMu
MIPOCJIEKNBAIOTCST Haubosee BbIpaXXEHHbIE M IocieaoBarenbHble paznuuus. He u coast. (2020) B
MeTa-aHallu3e IO0Ka3zajiM, YTO 4YacToTa 00pa3oBaHMsS TPBDK W BBINSYMBAHUN OpPIOIIHONW CTEHKU
CTaTUCTHYECKH 3HaunMo BbIe B rpynne TRAM no cpaBuenuto ¢ DIEP [12]. Jeong u coast. (2018) B
MeTa-aHanu3e, npoBeAaéHHoM o 0asam PubMed, EMBASE, Scopus u Cochrane (3968 nockytos),
noarBepauiu, uto pedicled TRAM accounnpoBan ¢ 60j1e€ BBICOKUM PHUCKOM a0IOMUHATBHBIX TPBIXK U
HeKpo3a JIockyTa o cpaBHeHuto ¢ free TRAM u DIEP [13].

Yoshitake u coaBt. (2025) npomeMoHCTpUpOBanM Hanbojee HarisAHOE pa3iuyue: 4acToTa
BbIIsTYMBaHUM cocTaBwia 16,7% B rpynne DIEP npotus 84,6% B rpymnmne ms-TRAM [14]. Nelson u
Disa (2018) B npoCIeKTUBHOM HCCIEAOBAHUN ¢ OOBEKTHUBHON OLICHKOM (PYHKIMM OPIOLIHONW CTEHKU
M30KMHETUYECKUM JMHAMOMETPOM IOKAa3ald 3HAUYMMO JIy4YIIHe IOKa3aTeIH y MalUeHTOK TPYIIIbI
DIEP no cpaBaenuto ¢ ms-TRAM [15]. Svee u coaBT. (2024) B KpymHOM pPETPOCTIEKTHBHOM
uccnenoBanuu (470 mauueHTok, 15 ner HaOmroAeHMs) 3aPUKCHUPOBAIM BBICOKYIO SCTETHUECKYIO
YAOBIETBOPEHHOCTh  JTOHOPCKOM 30HOM, OJHAKO OTMETWJIM HapacTaHue (YHKIHMOHAIHHOIO
aucKkoMQopTa y TaIllMeHTOK ¢ BRICOKUM MHAeKcoM Macchl Tena (MMT) [16].

Bmecte ¢ Tem TexHumueckne moaupukanmum TRAM — B yacTHOCTH, MbIIIecOeperaromnye
BapuaHThl (ms-TRAM) — cyIliecTBeHHO CHM)KAIOT YaCcTOTY JOHOPCKHUX OCJIOKHEHUH MO CPaBHEHUIO C

kiaccuuecknMm pedicled TRAM, xots u He nocturarot nokasareneid DIEP [2, 14, 13]. Takum o6pa3zom,
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npeumyiiectBo DIEP-nockyTa mo (yHKIIMOHAJIBHBIM MCXO0/aM JOHOPCKOW 30HBI SIBISIETCS Hamboliee

KOHCUCTEHTHBIM U BOCITIPOM3BOJAUMBIM PE3YJIBTATOM B aHAIU3UPYEMOM JINTEPATYPE.

OBCYXJIEHUE

Pe3ynbTarhl HacTOSMIETO JIUTEPATYPHOTO 0030pa CBUAETENLCTBYIOT 0 TOM, yT0 DIEP- 1 TRAM-
JIOCKYTHI SIBJIIFOTCSI COMOCTAaBUMBIMH 1O 3(P(PEKTUBHOCTH METOJIaMU ayTOJIOTUYHOW PEKOHCTPYKIIMH
MOJIOYHOM 3KeJe3bl, OJHAKO pa3InyaroTcs mo mnpoduiato ucxonoB. Haubonee mocnemoBaTenbHOE
npeumymectBo DIEP kacaercsi (yHKIMOHANBHBIX HMCXOJOB JIOHOPCKOM 30HBI, TOTrJa Kak oOIue
[I0KA3aTeIM KaueCcTBa KU3HU U ICTETUYECKOW yAOBIETBOPEHHOCTU B JOJITOCPOYHON NEPCIIEKTHBE BO
MHOI'MX UCCIIEOBAaHUSAX OKa3bIBAIOTCS COITOCTABUMBIMU.

HeonHOpoAHOCTh JAaHHBIX O KAa4e€CTBE KU3HU MEXKAY HCCIEAOBAHUSIMH OOBSICHSETCA PSIAOM
¢akTopoB. Bo-nepBbIX, NMpUMEHsSEMblE MHCTPYMEHTHI OLEHKH CYIIECTBEHHO pPAa3IMYarOTCs: YacTb
aBTOpPOB HcHoJb3yeT cnenuanusupoBanHblii BREAST-Q, npyrue — oOuuit SF-36, uto 3aTpyasser
MpsIMOE COTOCTaBJICHHE Pe3yNbTaToB [4, 9]. Bo-BTOpBIX, cpoku HaOIIOACHHS BapbUpyroT oT 1 1o 12
JIET, a psJl UCCIEAOBAaHUN JEMOHCTPUPYET, UTO PA3NHUUS MEXY TpyHIlaMy HUBEIHUPYIOTCA 110 MEpe
yBenuYeHus: BpemMeHu mocie omepauun [8, 3]. Haumbonee crabmibHoe mnpeumymectso DIEP
¢bukcupyercs B JOMeHe «du3udeckoe Omaromomyume xkuBoTa» mo BREAST-Q — mapamerpe,
HETOCPEICTBEHHO OTPaKAIOIIeM (PYHKIIHIO JIOHOPCKOM 30HHI [5, 9, 14, 10].

JlaHHBIE O JTOHOPCKOW 30HE MPEACTaBISAIOT HAUOOJBIIYI0 KIMHUYECKYIO IIEHHOCTh C TOYKH
3peHust BblOOpa MeToja pekoHCTpykuuu. I[locrnemoBaTenbHO Oosiee BBICOKAs 4acToTa IPbDK U
BbisiunBanuil npu TRAM [5, 14, 12, 22, 13] saBnsercs BecoMbIM apryMeHTOM B moib3y DIEP y
MAIMEHTOK C MOBBIIIEHHBIM PUCKOM JOHOPCKUX OCIO0KHEHU — npu BbicokoM UMT, nnanupoBanuum
OunarepaqbHONH PEKOHCTPYKLUMUHM WIIM Y JKEHIIMH C BBICOKMMHU TpeOOBAHUSAMHU K (DYHKIIMOHAJIBLHOCTH
nepeaHe OpromHoit crenku [16, 15].

Bwmecte ¢ Tem DIEP sBnsiercst 3HauutensHO Oojiee CIOXKHOHM omepainuei, TpeOyromieil omnbita
Mukpoxupyprun. CyIliecTBeHHOE 3HAUeHHE MMeeT «KpuBas oOyudeHus» (learning curve) xupypra u
ONEPALlMOHHOM KOMaHJbl: B IIEHTPaxX C HEJOCTaTOYHBIM OOBEMOM MHUKPOXHUPYPTUUYECKUX
BMELIATEJIbCTB  MOTEHIMANbHOE TnpenMymiectBO DIEP 1o  coXpaHEHWIO  MBIIIIBI  MOKET
HUBEJIMPOBATHCS 00Jiee BHICOKMM PUCKOM MUKPOCOCYAHUCTHIX OCIIOKHEHUH — TpoMOO3a aHacToMO3a U
HEeKpo3a JocKyTa. Pan aBTopoB ykas3biBaeT, 4To cradmibHble pe3ynabTaTsl DIEP nocturatorcs mocne
BbInoaHeHUs He MeHee 50—100 onepaunii [6, 2, 24]. B yupexneHusx ¢ orpaHUYeHHBIMU pecypcaMu
ms-TRAM o6ecnieunBaeT nmpuemMiIeMbli KOMIIPOMUCC MEXIy O€30MacHOCThIO JOHOPCKOW 30HBI U

JOCTYITHOCTBIO MeTofa [2, 14, 13].
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3AKVIIOYEHUE

Hacrosimuii  nutepatypHbelid  0030p JAEMOHCTpHpPYET, 4YTO o00a MeToAa ayTOJOTHYHOU
peKkoHCTpYKIMU MosiouHo kene3bl — DIEP m TRAM — ofecnieunBaloT BBICOKHH YpOBEHB
YIOBJIETBOPEHHOCTH NALMEHTOK U yAOBJIETBOPUTENbHBIE SCTETUYECKHUE PE3YJIbTaThl B JOJTOCPOYHOM
nepcnexktuBe. DIEP-1OCKyT 1€MOHCTpUPYET CTaTHCTMYECKM 3HAYMMbIE IIPEUMYLIECTBA 110
(YHKIMOHATIBHBIM UCXOAaM JTIOHOPCKOH 30HBI, BOCIPOHU3BOISAIIMECS B HE3aBUCHMBIX HCCIIECIOBAHUSAX,
BKJIFOYAsl MeTa-aHan3bl ¢ mouckoM mo 0a3zam Cochrane m Web of Science [12, 13, 18]. O6mue
MOKa3aTeIu KayecTBa YKU3HU M ICTETHUYECKOH YAOBIETBOPEHHOCTU B JOJITOCPOYHOM mepuone (=1
roja) conocraBuMel Mexay rpynnamu DIEP u TRAM.

IIpyn Hanuyuu TEXHUYECKOM BO3MOXKHOCTH M COOTBETCTBYIOLIEH XUPYPIMYECKOW IOATOTOBKH
DIEP-51ockyT cnenyer paccMaTpuBaTh Kak IMPEAIIOYTUTEIBHBIA METO ayTOJIOTUYHON PEKOHCTPYKLIMU
MOJIOYHOM Keje3bl — B MEPBYK O4Yepelb Yy MAlMEHTOK C IOBBIILIEHHBIM PUCKOM JOHOPCKUX
ocnoxxHeHuil. TRAM-nockyT, BKItouyas Meliecoeperaromue Moaupukaunu (ms-TRAM), ocraércs
00OCHOBAHHOW AJIBTEPHATHBONW B YCIOBHUSAX OTPAHWYCHHBIX PECYPCOB WM HPU COOTBETCTBYIOIIMX
KIIMHUYECKUX MOoKa3aHusaX. [[nsi 0OBbEeKTUBHOM OIIEHKU PE3yJIbTaTOB PEKOHCTPYKIIMH PEKOMEHIYETCs
cTaHAapTu3upoBaHHoe npumeHeHue onpocHuka BREAST-Q Ha noomepanMOHHOM 3Tane M B XOJE

JUHaAMHUYCCKOI'O Ha6JIIOI[eHI/I$I HE MCHEC OAHOI'0 roJia rmocCjie onepanmu.
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«ADAMHBIH ACKOPBITY KYWECIHIH K¥YPBLIBICHI TAKBIPHIBbI» BOUBIHIIIA
NHTEPAKTHUBTI TEXHOJIOI'USIHBI KOJIJAHY MYMKIHAIKTEPI

BnoakumposB XaHpgoc
W dzrxyflsj Cbimmar ambemodal I, A0k dgH OfmisT tor
dMsOdZO R~ Odzr 20 Odz" 2 kdzdo |

P BHOIY O

Makana OHONOTHS KYpCBHIHAAFbl «AJIAMHBIH aCKOPBITY JKYMECIHIH KYpPBUIBICHD» TaKbIPHIOBIH
OKBITYJ]Ja MHTEPAKTUBTI TEXHOJOTHUIApJbl KOJAAHY MYMKIHAIKTepiHe apHairaH. 3eprreyne 3D
MOJIEJIBJICY, BUPTYaJbl ’KOHE KEHEWUTUINeH IIbIHIBIK, HUQPIbIK MmIaTgopManap CUSAKTbl 3aMaHayu
KypaJlgapiaelH OLTiM camacklHa ocepi KapacThIpbUIaAbl. ACKOPBITY JKYHECIHIH aHATOMHSUIBIK
KYPBUIBIMBIH MEHI€pPTyZ€ WHTEPAaKTUBTI ONICTEpPAl KOJJIAHYJbIH THIMII >KOJIJapbl YCHIHBLIA[BI.
CoHbIMEeH KaTap, OyJl TEXHOJOTMsUIApJblH OKYLIbLIAPAbIH TAaHBIMIBIK OEJICEHILTIrT MEH FhIIBIMU
OWJIAyBIH JaMBITYIAFbI POJIi TaJIaHa/IbI.

KinT ce3aep: MHTEpaKTUBTI TEXHOIOTHIIAP; aCKOPHITY Xyieci; VR; 3D monensaey;
OHMOJIOTUSHBI OKBITY; IIUPPIBIK OiTiM Oepy.

Kazipri 6imim Oepy »xyiieciHae OKyIIbUIApAbIH FBUIBIMHA JTYHHETAaHBIMBIH KaJBIITACTHIPY MEH
(YHKIMOHANBIK CayaTTBUIBIFBIH JaMBITy OacTbl MiHAETTEpiH Oipi Oonbim TaObuanel. bynm miHmer
OUTIM alTylIIbUIApABIH TE€K TEOPHUSUIBIK OUTIMII MEHIrepyiMeH HIeKTeJIMeN, OHbl OMIpIiK Karaaimapaa
KOJIJaHa aily KaOUIeTiH, akmapaTThl Tajnay, CaJbICTBIPY JKOHE KOPBITBIHIABI Kacay JaFabUIapbiH
KaJIBINTaCTRIPY A6l Ke37eiai. Ockl TYpFbIIaH anFaHfa, OuriM Oepy Tpoleci OKYIIBIHBIH TYJIFAJIBIK
JaMybIHa, OHBIH CBIHU KOHE 3epTTEYLIUTIK Oiilay KaOlIeTTepiH KeTiaipyre 6arpITTalybl THIC.

Buonorus moHiHze, ocipece azaM aHATOMUICHIHA KAaTBICTBI TAaKbIPBINITAP/Ibl OKBITY1a KOPHEKUTIK
IIeH MHTEPAaKTUBTUIIKTIH MaHbI3bl epekie apToin Keneni. CeGedi ajam ar3achblHBIH KYpPbUIBICHI MEH
KbI3MET1 KYpAETi, KeIJeHIeil xKyHenepacH Typajbl )KoHe oJlap/bl TEK MOTIHJIIK cUIIaTTaMa Hemece
Ka3bIK CypeTTep apKbUIbl TOJBIK TYCIHY opAailbiM MyMKiH Ooja Oepmeiiai. OcwiFaH OailTaHBICTHI
OKBITY TPOIIECIHAE BU3yaU3allusl KYpaJapblH, aHUMAaNWsIapabl, MHTEPAKTUBTI MOJEIBICP/l JKOHE
UG PIIBIK TEXHOJIOTUSIIAP/IbI KOJIaHy OKYIIBLUIAPbIH OKY MaTepHallbIH TEPEH opi CaHaJIbl MEHTepyiHe
BIKIIAJI €TE/1.

CoHbIMEH KaTap, MHTEPAKTHUBTI OKBITY 9JICTEpl OKYIIBUIAPABIH OKY IpoIeciHe OesceHIl
KaThICYbIH KAMTaMachl3 €Till, OJIapJIbIH IIOHTE JIETeH KbI3bIFYIIBUIBIFBIH apTThIpaasl. MyHaail Tocinaep
apKbLIbl OKYIIBUIAP JAibIH aKmapaTThl KaObUINAYIIbl FaHa eMec, OUTIMAL ©3 OETiHIIEe KypacThIPYyIIbl
CyOBEeKT peTiHJe Kajiblnracaabl. HoTwkecinae, OuOIOrus TMOHIH OKBITY TeK OuUlM OepyMeH
IIEKTEeIMEH, OKYIIbUIAPJbIH FHUIBIMU KO3KapachlH KaJbIITACTBIPYFa, OJApJblH (YHKIHMOHAIJIBIK
cayaTTBhUIBIFBIH JAMBITYFa jK9HE eMip 00iibl O1TIM allyFa JIeTreH bIHTACBhIH apTThIpyFa OarbITTanasl. [1;
2]

«AJJTaMHBIH acCKOpPBITY JKYMECIHIH KYpbUIBICBD» TaKbIphIObl KYpaAenai MOPQOJIOTHSIBIK >KOHE
(GYHKIMOHANABIK KYPBUIBIMIApABl KaMTHABL. By ixyiie e3apa THIFBI3 OallaHBICKAH KONTETeH
MYIIEJEepAeH Typaabl OHE OJapIblH OPKaWChICHI aCKOPBITY IMpoleciHae Oenrin Oip KbI3MET
aTKapaabl. AybI3 KyBICHI, ©HEI, acKa3aH, >KIHIIIKE OHE TOK IIIeK, COHAal-aK acKophITy Oe3aepi
CUSIKTBI MYIIENEP/iH KYpbUIBICBI MEH KbI3METiH OIpTyTac Kyle peTiHJe TYCIHy OKYyIIbUIap YILUiH
Oenrii O61p AeHTei1e KUBIHIBIK TYFbI3a Ibl.

ConbIMeH KaTap, Oyl KypbUIBIMJIApIbIH KEHICTIKTE OpHajacybl, OJIapJblH e3apa OailaHbICHI
YKOHE KBI3METTIK €pPEeKIIETIKTEepl TEK MOTIHIIK HEMECE €Ki OJIIIeM Il CYpPETTeP apKbUIbI TOJIBIK dp1 TEPEH
MeHrepiiMeyli MyMmkiH. OcbiFaH OailJIaHBICTBI aTaJiFaH TaKBIPHIITHI OKBITYAA OKYIIBLIAPIbIH
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KEHICTIKTIK OiJlay KaOUIeTiH HaMBITy, KYpJeli aHATOMUSUIBIK KYPBUIBIMAAPAbI HAKTHI €JIECTETy JKOHE
OJIapJIbIH KBI3METIH TYCIHY MaHbBI3IbI OOJIBIT TaObLIa/IbI.

Ocbl TYpFBIIaH aliFaHja, WHTEPAKTHBTI TEXHOJOTHSIIAPIbl KOJJIaHy €peKIIe ©3EKTLIIKKE He.
3amanayn 1uQpPIBIK Kypangap, artan aiTkagga 3D Moxaenbaey, aHUMAIMUIAD, BUPTYaIbI
3epTXaHajiap JKOHE MHTEPAKTHUBTI Iu1aTopMasiap apKbUIbl ACKOPBITY KYHECIHIH KYPBUIBIMBIH KOPHEKI
opi IMHAMUKAJIBIK TYpHAe KepceTyre 0oianel. MyHaal Tociigep OKy MaTepHajblH THIMII MEHIepyre,
OKYIIBUIAPJIBIH TIOHTE JIETCH KBI3BIFYIIBUIBIFBIH apTThIpYFa KoHE OUTIMII y3aK YaKbIT ecTe cakrayfra
MYMKIHIIK Oepeni. [3]

WHTEepakTUBTI TEXHOJIOTUSIIAPIbI OKBITY 14 KOJAAHY IbIH TEOPHSIIBIK HEeTi3/1epi

AHATOMUSUIBIK KYPBUIBIMIAPAbl OKbITYAa 3D Mozenbaey MEH BHU3yallM3alusi TEXHOJOTHUSIAPHI
epeKIIe OpbIH anajabl. bys TexHonorusmap Kypaenai OMONIOTHsIIBIK OObEKTLIEp/Il KOJIeM/Tl, HAKTHI )KOHE
KOpHEKI TypJe Kepceryre MYMKIiHIIK Oepeni. JlocTypii OKBITY oIICTEepiHAE aHATOMUSUIIBIK
KYpbUIBIMIap KeOiHece eKi emeMIl CypeTTep HeMece MOTIH/IIK CUITaTTaMalap apKbUIbl TYCIHAIpiIce,
3D mopenbzaey onapabl KeHICTIKTE TOJIBIKKAH/bI €JIECTETYTe JKaFJail kacai Ibl.

3epTTeyep KopceTKEHICH, KoJleM Il MOIebAepAl Nai anany OKyIIbUIaApAbIH KEHICTIKTIK Oiay
KaOUIeTiH JaMbITHIN, OJAapAbIH aHATOMHSIIBIK KYPBUIBIMAAP/ABIH ©3apa OpHAJIACYbIH, MIIIiHIH JKOHE
OaiilaHBICHIH IyphIC TYCiHYi1HE BbIKNAM eTefl [3]. Ocipece, aiaMHBIH aCKOPBITY JKYHeCi CHSKTBI KYpAei
KYPBUIBIMIAPIbI OKBITYa OYJI TOCUIIH THIMIUTITT YKOFaphl, ce0e0i OKymbuiap opOip MYIICHI XKeKe
FaHa eMec, TyTac KYHeHiH Oip Oeiri peTiHae KapacThipa alajbl.

ConbiMeHn kaTap, BupTyamabl (VR) >xoHe keHeWtiniren wmbIHABIK (AR) TexHomorusmapbl
OMOJIOTHSUITBIK TIPOIIECTEP/Ii IMHAMHKAIIBIK JKOHE KOPHEKI Typ/ie KopceTyre KeH MyMKIHIIK Oepemi. by
TEXHOJIOTUSIAP OKBITY IMPOLECIHIE UMMEPCHUBTI (TOJIBIK €HY) OpTa KaJbINTACTBIPHIN, OKYIIBUIAPIBIH
OKY MaTepuaJiblHa JIEre€H KbI3bIFYIIBIIBIFBIH apTThIpabl. JlocTypii 9JIiCTEpMEH calblCThIpFanaa, VR
xoHe AR Kypangapel OMONOTHSIBIK JKyHenep[l TeK CTaTUKAJbIK Kyiile eMmec, OJlapiblH YaKbIT
OolibIHIIIa ©3TepyiH, KO3FAIBICHIH )KOHE ©3apa dPEKETTeCyiH OaKpUIayFa jKaF/Iai jKacaiIbl.

MyHaii *MMEpPCUBTI OpTajia OKYLIBUIAP ACKOPBITY >KYHECIHIH KYpBIIBICBIH FaHAa €MeC, OHBIH
KBI3METTIK epeKIIEeTIKTepiH Je TepeHipeK TyciHeni. MpblIcalibl, TaFaMHBIH AaCKOPBITY >KOJIBIMEH
KO3FalTybIH, (PEPMEHTTEP/IIH 9CEp €Ty MEXaHW3MIH HEeMece€ KOPEKTIK 3aTTapiAblH CIHIPUITY MPOIECiH
BU3YyaJIJIbl TYp/iE OaKbliay apKbUIbl OKYIIbLIAp KYpJeai (pU3HONOTUsIIBIK MTpoLiecTep il OHall MeHrepei
[4]. Bys1 onapibIH TEOPUSIIBIK OLTIMIH HAKTHI TOXipuOEeMeH OalllaHbICThIpYbIHA MYMKIHJIK Oepeti.

CoHbIMEH KaTap, BUPTyalJbl OpTaja OKYyIIbUIAp ©3 OETiHIlEe 3epTTey KYPri3im, opTyp:l
CLIeHapuiijepAl Mojenbiae amajasl. byn onapiablH 3epTTeyLIUNK JaFbUIapblH JlaMbITyFa, ceber-
calapiblK OailaHBICTapAbl AHBIKTAyFa >XOHE FBUIBIMU OIIaybIH KaJbIITACTBIPYFa BIKMAT eTell.
Hormxecinne, VR xoHe AR TexHoJorusiapblH KOJIJaHY OHOJIOTMSIHBI OKBITY CalachlH apTThIPHII
KaHa KoWMail, OKyIIblIapAbIH OUTIM/II TEPEeH opi caHallbl MEHIepyiHe *KaFaai xKacaibl.

Hudpaslk muargopmanrap MEH HHTEPAKTUBTI TalChIpManap OKY IpOLEciH aepOecTeHiipyre
KOHE OKYIIBUIAPJIbIH OEJICEHAUNIrH apTThIpyFa auTapiblKTall bIKnan erenl. MyHaai ruiatgopmanap
OUTiM  alyIIbIAp/bIH KEKe epeKIIeTIKTEpiH, OKy KapKbIHBIH KOHE OUIIM JeHreiliH eckepyre
MYMKIHJIIK Oepim, op OKyIbIFa OeiffiMenreH TancsipManap yCbIHyFa *ardai skacaiinel. Hotmxkecinae
OKBITY TpOIEeCl HKEeMIl opl THIMAI YHBIMAACTHIPBUIBIN, OKYHIBUIAPABIH ©31HIIK JKYMBIC icTey
JaFAbUIaphl TaMUJIbI.

WHTepakTHBTI TanchlpMaiap apKbUIbl OKYIIBLUIAp OKY MaTepHaibiHa OeNICeH 1l KaThIChIN, O1TiM Il
TeK KaObLIgam KaHa KOWMal, OHBI TaJJIalbl, CAIBICTHIPAIbI JKOHE KoimaHanbl. byn omapabig
TaHBIMJBIK OEJICEeHIUTITIH apTTHIPBIN, MOHIe JETeH KbI3bIFYIIbUIBIFbIH KymieldTeni. COHbIMEH Karap,
mudpIablK maaropManapaa Kysere achblpblIaThIH JKeAen Kepi OaillaHblC OKYHIBUIAPJABIH KaTelepiH
Jiep Ke31HJe aHbIKTall, 0JIap/bl TY3eTyre MyYMKIH/IIK Oepeai, OyJ1 o3 Ke3eriHjie OKy carnachblH apTThIpyFa
ocep eTe/i.
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An reiiMuduKkanus 3JEMEHTTEpl OKy IMpOLECiHe OWBIH MEXaHU3MJAEPIH €HI13y apKbUIbI
OKYIIBUIAPIbIH MOTUBAIMACHIH KYLIeWTel. ¥ aii xKuHay, JeHIeHIeH OTY, )KapbIC 3JIEMEHTTEP1 CUAKTHI
TocuUIep OULTIM  anmymIbUIapAblH ca0akKa JeTeH KbhI3bIFYIIBUIBIFBIH aAPTTHIPHIN, OJIAPIBIH OKYy icC-
opekeTiHe OeNceH/li KaTbICybIHA BIKNA eTefl [S5; 6]. MyHaail oicTep OKBITY MPOLECIH SMOIMOHAIIBI
’KaFbIHAH TApPTBIMJIBI €TiM, OLTIM/I MEHTepy/Ii )KEeHIT opi THIM eTei.

WHTEepakTHUBTI TEXHOJIOTUSIIAPIBIH OKBITY CalachblHa oacepi

WNHTEepakTHBTI TEXHOJOTHUSJIAPABl KOJJAAHYJBIH HETi3rl  apTHIKIIBUIBIKTAPBIHBIH  Oipi  —
KOPHEKUTIKTI alTapibIKTail apTThIpy OOJBIN TaObUIambl. By ocipece acKOphITY KYHECiHIH Kypreli
KYPBUIBIMIAphl MEH OJapblH (PYHKIIMOHAIIBIK ©3apa OailaHbICEIH TYCIHYI JKEHiaeTeai. MpIcalbl,
OKyIIbLIAp acKa3zaH, imeK, 0ayblp, YHKbI 0€31 CHSAKTBI MYIICIEPiH KYPbUIBIMIBIK €peKIIeIIKTePiH
KOHE OJIApIBIH ar3aJarbl KOPEKTIK 3aTTapAbl ©HICY KOJJIAPbIH HHTEPAKTUBTI MOJIENbIACP MEH
aHMMaIUsUIap apKpUIbl HAKTBl Kepe anaabl. MyH7Jail Bu3yalu3anus KypAedi OHOJOTHSUIBIK
mpouecTepai abCcTpakThUIbI TYpJE €Mec, HAKThl 9pl KOJDKETIMII TYpAe YFbIHyFa MYMKiHIIK Oepeni,
COHBIH HOTHIKECIH/IC TYCIHIKTUTIK TICH €CTe CaKTay KaOiieTi alTapibIKTal apTaibl.

Conpnaii-ak, MHTEPAKTHUBTI TEXHOJOTHSIAPABI KOJNJIAHy cabak OapbIChIHAA OKYIIbLIAPIbIH
TaHBIMJIBIK OCJICEHAIITH eAQyip apTThipaabl. JocTyp:ai cabakrapaa OuTiM anymibuiap KeOiHe MmacCuBTi
pen aTkapajbl — TEeK MYFATIMHIH TYCIHAIPYIH TBIHJAI, Ka3bIll anajbl. AJl WHTEPAKTUBTI OHiCTEepiC
OKYIIBI OEJICeHI 3epTTEyIIi XOHE TIKIPUOETIK OpEeKeTTepIi KYy3ere achlpaThlH TYJIFa pPETiHJe
KepiHedl. Mplcanbl, BUPTyalJbl 3€pTXaHAIBIK >KYMBICTAp, CUMYJSLUSUIAD HEMece KEHEWTLIreH
IIBIHABIK KOCBIMIIIAJIAphl apKbUIBI OKYIIBUIAD ©3A€pi SKCIEPUMEHT JKYPTi3il, TYpii OMOXUMUSIIBIK
peaknusiiap MeH (PU3UOJIOTHSIIBIK MPOLECTEP IIH HOTHIKECIH OipJIeH Kepe anaabl. by omic Tek moHTre
KbI3bIFYIIBUIBIKTBl FaHA apTTBHIPBINT KOMMail, COHBIMEH KaTap ChIHU Oilyay, Tajjaay, npobiemanapabl
LIEUTy >KOHE IIbIFapMalllbUIbIK KaOlaeTTep/ 1l 1aMbITyFa J1a bIKIAJI €Te/Il.

CoHbIMEH KaTap, MHTEPAKTHBTI IIaTGopmanap dp OKYIIbIFa OKy HpOIECiH JIepOecTeHaipyre
MYMKIHIIK Oepeli. OpTypii JeHreiaeri TarncblpMalap MEH BH3Yyallbl Kypajljap OKYLIBIHBIH JKEKe
MYMKIHJIITIHE COHWKeC YCBIHBUIaAbl, OyJl ©3 Ke3eriHae OuliM ally MOTHBALMACHIH KyIIEHTel.
WHTEepakTUBTI TEXHOJOTHSIAP apKbUIbI aKMapaTThl KaObLijay OlpHeIIe TOCUIMEH JKY3€re acaabl —
BU3YaIJbl, ayJM0, KMHECTETUKAJBIK OJICTEp apKbLIbl, Oy OpTYpJi OKY CTHIbJepiHe Oeiimpaenyre
MYMKIHIIK Oepeni. Mbicaibl, keii0ip oKymbuilap yIIiH aHUMauusiaap mMeH 3D moznenpaep TyciHymi
XKeHUIAeTce, OacKamapbl YIIH TPAKTUKAIBIK TalchlpMaliap HEMECe BUPTYaJIbl AKCIIEPUMEHTTEP
THIMII Oomansl. [6]

MyHail TEXHOJIOTUSIIAP OKYIIbUIApFa OUOJIOTUSIIBIK KYPhUIBIMIAp MEH OJapAblH (YHKIHUSIAPHI
apachlH/Iarbl OalIaHBICTBI TEpEH TYCIHYre MYMKIHIIK Oepeai. SIFHHM, TE€K MyIIeNepIiH aTblH HeMece
onapAblH OeJiKTepiH OLTy METKUIIKCI3, OKYyIIbl 9pOip KYpPbUIBIMHBIH HAaKThl KbI3METIH TYCIHIIN,
onapIbelH Oip-OipiMeH Kalali OpeKeTTeceTiHIH Kepe amanabl. by, o3 KkeseriHue, cebern-caiiapiibik
oiiyIay il JaMBITyFa bIKIAJ €Te/11, OTKEH1 OKyLIbLIap opOip PU3NOIOTUAIIBIK IPOLIECTIH HOTHXKECI MEH
ce0enTepiH JOTMKAIBIK TYpAE Tajaay]sl YipeHedi. Mbicabl, acCKOpBITY XXyheciHae GpepMeHTTepIiH
KETICIIEYHIUTirT Hemece Oayblp KbI3METIHIH Oy3bUlybl KaHJail caijapra OKeNeTiHIH BUPTYaJbl
MO/IENIbJIEp MEH WHTEPAKTUBTI BU3YyaIH3alisl apKbUTbI HAKTHI KOpyTe O0apl.

Opnan Genek, oHNAH miardopManap apKbUIbl XKY3€re AachIpblIaTbIH aBTOMATTaHBIPBLIFaH
Oaranay >xyienepi OKyIIbUIapFa OKYy MpPOIECIHIE XbULJAM >XOHE HaKThl Kepi OailnaHpic Oepyre
MYMKIHIIK Oepeni. MyHnait xylenep apOip TanchlpMaHbIH HOTHXKECIH Olp/IeH KOPCETilN, OKYIIBIHBIH
Kail jkepJie KaTeJeCKEeHIH aHBbIKTal, coJl OarbITTa KOCHIMIIA MaTepualJapMeH HeMece TYCIHAIpyMeH
Konjgay kepcereai. byn Tocin OumiM amyAblH THIMIUITIH apTThIpajbl, ceb6ebl OKyIIbl 3 KaTeliriH
YaKbITbUIBI KOPII, OHbI TY3€TY apKbLIbl OUTIM JAEHIreiiH keTuiaipeni. MyraniM yuIiH ae 0y xyienep
cabak OapbIChIH THIMJI YHBIMIACTBIpyFa KOMEKTECEIl — OJlap OKYLIbUIAPJAbIH JaMybIH KaJaraiail,
nepOec JkoHe TONTHIK JIeHTeine Oaranay Kypri3yre MyMKiHJIIK Oepe/i.
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WHTEepakTHBTI KOHE aBTOMATTAHIBIPBUIFAH TEXHOJIOTUSIIAPAbI OIpIKTIpY apKbpUIbl OLTiM Oepy
MpoIeci TEeK TEOPHSUIBIK aKMapaTIieH IMEKTEIMEH, OKYIIbUIApFa HAKTBl TOHKIPUOENIK IaFablaap/Isl
urepyre, 3eprrey KaOlIeTTepiH JaMbITyFa, COHJAH-aK ChIHM OMJIay oHE MpoOjeMaliapibl IIenry
JaFIbLUIAPBIH JKETULNIpYTe JKaFaail xacaiael. Ochuiaiiina, 3amManayu OiniM Oepy 1utardopmanapbl OKy
MPOLIECIH TEPEHJETIN KaHa KOWMal, OKYIIbUIAPIBIH IIOHTE JIETeH KBhI3BIFYIIBUIBIFBIH apPTTHIPYFa,
OJIapAbIH ©3IHIIK TAaHBIMIBIK OCJICEHIUTITTH KYIICMTYre JKOHE OKY MOTHBAIUSACHIH TYPaKThI
KaJIBIITaCThIpyFa MyMKiHAIK Oepeni [5].

Xacanapl WHTEIUIEKT Kypaiaapbl Kaszipri 3aMaHfbl OUTiM Oepy TpOIeCiHIe epeKIe pei
aTkapazsl. Onap OKy MaTepuaIapblH OKYIIBUIAP/IBIH JKEKE MYMKIHJIKTEpiHE, OLIiM JACHTCHiHE JKOHE
OKy CTWIIHE Ccolikec Oeifimyueyre MYMKIHAIK Oepemi. Mpicanbl, Kypaeni OHOJOTHUSIBIK HEMece
XUMUSUTBIK TaKBIPBINITAD WHTEPAKTHBTI BU3yalHM3allMsuiap, aHuUManusuiap Hemece 3D Mopenbaep
apKBUIBI TYCIHJIpiICE, OKYIIbIIAP YIIH MaTepuaabl KaObuiaay diaeKanaa skeHuaenai. by omic Tek
TEOPUSIIBIK aKMapaTThl YUPETYMEH IICKTEIIMEH, OKYIIBIHBIH BH3YalIbl JKOHE NMPAKTHKAIBIK OWay
KaOljeTTepi je JambITaabl. [8]

[ToHapaibIK HHTETpAIKS )KOHE OKBITY epeKIIeTIKTePi

ACKOpBITY KYHECIH OKBITY Ke3iHJE IoHapalblK OalaaHbICTaplibl ecKepy eTe MaHbI3/bl. by
TaKbIPBIIT TEK OMOJIOTHUSIMEH IMIEKTENN KaJIMail, XUMHIAFbl (EPMEHTTIK peaKiHsuIapMeH, OJIapJIbIH
OeNCeHUIITIH ocep eTeTiH (akTopiapMeH, (U3MKAIaFrbl MEXaHUKAIBIK IPOIECTEPMEH, COHBIMEH
Karap MEIHMIIMHA MEH JEHCAyJbIK CaKTay CalachIMEH ThIFbI3 OaillaHbICThl. MbIcalibl, acKa3aH MeH
iIIeKTeri KOpeKTiK 3aTTapAblH O6diHyi MEH CIHIpUTyiH TYCIHY YIIIH XUMHSUIBIK TPOLECTepAl —
(bepMeHTTEpIiH SpPEeKeTi MEH OJIapJIbIH JKbULAAMIBIFbIH, pH JeHreiin jxoHe TeMIiepaTypaHblH ocepiH
O0imy kaxer. DusnkanaH alblHATBIH OULTIM AacKOPBITY MYUICNEPIHIH KO3Falbic MEXaHH3MI MeEH
TaFaMHBIH TYCY JKbUIaMJBIFbIH TYCIHYT€ KOMEKTecell, al MEJUIMHAIBIK acleKTuiep aypyiapabl
aNJBIH ay, TaMakTaHy TopTiOi MEH [eHCayNbIK cakray OOMBIHIIA MPAKTUKAIBIK JaFIbLIapabl
KaJIBIITACThIpyFa MYMKiH/IK Oeperi.

OcbIHail MHTETpalUsIaHFaH TOCUT OKYLIBUIAPABIH OUTIMIH JKyHeni Typae KajbllTacThlpyFa
BIKITAJN eTefl, ce0ebl omap TEeK JKeKe MOHIIK MAIIMETTEep/ll MEHIeplill KaHa Koimal, opTyp:i canaiap
apachIHAaFbl OalIaHBICTHI KOpiN, aKnapaTThl KEHIPEK XKoHe TepeHipek TyciHe anapl. COHbIMEH KaTap,
MoHapaJIblK OalaHbIcTap/bl MaianaHy JOTMKalbIK OWIayabl, ceben-cangapiblk OailiaHbICTapibl
Oaranay KaOlJeTiH, CBIHU OMJIAay YKOHE 3epTTey Jar[blUIapblH JaMbITaibl. by oic oKylibUiapra oKy
MaTepUasblH TEK KaTTal KaHa KoWMai, OHbI OMIPIIIK TaKipuOeIe KonlaHyra MyMKIHAIK OepeTiH O11iM
aJly TOCUII peTiHAe MaHbI3/Ibl OOJIBIN TaObUIAIbI.

Hormxecinne, ackopbITy >KYHeCiH OKBITYJarbl MoHApajblK MHTErpanus OutiM Oepy MpoleciH
OalpITBII KaHa KOMMal, OKYLIbUIAPJBIH IOHT€ JEreH KbI3BIFYIIBUIBIFBIH apTThIPA/bl, OJap/Abl
Oernceni, nepbec oHe aHAIUTUKAIBIK OWail OlIeTIH TysiFa peTiHae TopOueneyre >karnai skacailibl
[2].

3epTTey HOTHXKENepi MEH TalKblIay

XKyprizinren Tangay UHTEpaKTUBTI TEXHOJIOTUSIIAPIbIH OMOJIOTHUS MOHIH OKBITYIbIH TUIMIUTITH
€/19yip apTThIpaThIHBIH KOpCeTTi. by Tocin gocTyp:i omicTepre KaparaHaa OKYIIbUIAPAbIH TAHBIM/IBIK
O€JICeHUNINH OHE IOHre JEereH KbI3BIFYIIBUIBIFBIH JKOFaphl JAEHreiae cakraiiabl. Ocipece, 3D
MOJIENTbJIEp MEH BUPTYaiabl MHHIKK (VR) TeXHOMOTHSIIAPH! KYpIeNli aHATOMUSIIBIK KYPBUTBIMIAPIbI
MEHrepyal adTapibIKTail >keHingeredl. OKyIIbUIap MYLIENEpIiH, >KYHWelIepaiH KoHE oJapiblH
(GYHKIMOHANABIK OalIaHbICTApPbIHBIH KYPBUIBIMBIH HAKThl Opi YIIOJIIEMIl Typae Kepe ajajbl, Oy
MaTepHaIbl TYCIHY/Il TEPEHAETE Il )KOHE €CTE CaKTay bl dKaKCAPTaIbI.

ConbiMen KaTap, 3D Moxenbrep MeH VR TexHoJoOrwsiapbl OKYyIIbUIApFa 3€pPTTEYLILTIK
TOXipube xkacay MyMKiHAINIH Oepeni. Meicanbl, onap >XKypeKk Hemece Oayblp CHSKTBI MyIIesnep.i
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BUPTYaJABl TYPJE «ALIBI», 1MIKI KYphUIBIMAAPBIH KapacThlpa ajajibl, Oy TOKIpUOENiK JaFablaapabl
KaJIBIITACTBIPBIN KaHa KoiMai, ceOem-cajiapiblK OWIayAbl JaMbITyFa JAa bIKOAl ereni. MyHnmai
TEXHOJIOTHSJIAP OKBITY MPOIECIHAC HHTCPAKTHUBTIIIK AJIEMEHTTEPIH KOCHIN, TECOPUSIIBIK OLTIM MEH
MPAKTUKAJIBIK 9PEKETTI TUIMI YilecTipesi.

Tannay HOTHXKETEpl KOPCETKEHAEH, MHTEPAKTHBTI TEXHOJOTUSIIAPBI KOJIaHy OKY MPOLECiHIH
carachlH apTTBIPBIN KaHa KOMMail, OKyIIbUIapblH OUTIMIe IereH KYIITapiblFbIH KYIIeHTe 1, oJapablH
3epPTTEYLIUTIK KaOUIeTTepiH JaMBITaIbl XKOHE OUOJIOTHS TOHIHETI KYPEi TaKbIPhIITapIbl MEHIepyTe
MYMKIiHIIK Oepeni. Byn acipece anatoMusi, pU3HOIOTHS )KOHE TeHETUKA CHAKTBI Kypaesi Oemimaepe
©3eKTi 0ok TabbuIaael, cededi 3D mMomenbaep MeH VR Kypammapsl apKbUIbl OKYIIBLIAp ©3ITTHEH
Toxipube skacar, OUTIMII ic Ky3iHae KoaaHa ananusl [3; 4].

Hudpasik mathopmanap MeH reiMuukanus 31eMeHTTepl OKYIIBUIAPAbIH OKY MOTHBALIUSCHIH
aUTapJIBIKTail  apTTBIPBIN, OJIAPABIH OKY MpOIECiHAEer: OelCeHaAuUNrin  KymenTemai. MyHnaai
TEXHOJIOTHSUIap cabakTapipl TEeK akKmapar OepyMeH IIEKTEeIMEW, KbI3BIKThI J>KOHE HHTEPAaKTUBTI
¢dopmartka aitHanAbIpazsl. Mbicaibl, OuTiM Oepy OMBIHAAPHI, BUKTOPUHANAP, BUPTYaIAbl 3€pTXaHanap
’KOHE MHTEPAKTUBTI TallCblpMaJlap OKYIIbUIAPBIH ITOHI€ JIET€H KbI3bIFYIIBIIBIFBIH apTTHIPbII, OJapabl
OuriMai o3 OeTiMEeH i37eyre BIHTANAHABIPAAbl. | edMudUKanms 3JIEeMEHTTEpI apKbUIbl cabakka
SMOIMOHANIBI KATBICY KYIICHIN, OKYIIBUIAPABIH IIBIFAPMAIIBIIBIK KOHE CBHIHHM Oilylay Kadinerrepi
JaMubl, OyJ1 O171iM aly camachlH jKaKcapTyFa CENTIriH TUT13e1l.

ConbpimMeH Oipre, 3aMaHayd TEXHOJIOTHsUIAPbl KOJIJIAHY OKY IPOIECIH XAHFBIPTYFa MYMKiH/IK
Oepeni. by Kypamgap OKBITYIBIH JTOCTYPJIi OMICTEPiH TOJBIKTHIPHINT KaHa KoiMai, OutiM OepyiH
TUIMAUITIH ~ apTThIpyFa KOJ amazibl. MbIcasibl, BHUPTyalJbl JKOHE KEHEHTUITeH IIBbIHIBIK
tatopManapbl KypAesi OHONOTHSIIBIK KYPBUIBIMIAP MEH HpPOIEeCTEp/i YIIOIImeMIl Typae KopceTy
apKBUIBI OKYIIBUIAPFA MATePUANIBI TEPeH TYCIHyre jkarnmad skacainael. OmiaiiH 1urardopmanap MeH
aBTOMATTaHABIPbUIFAH Oaranay Kyienepi OKyILIbUIapra >Kefen Kepi Oainanpic Oepim, onapibiH
KAaTeIIKTepiH YyaKbITBUIBI TY3€Tyre MYMKIHAIK Oeperi, Oyl OKy MpoleciH aepOecTeHIipyre >KoHe
TUIM1 YIHBIMIACTBIPYFa CENTITiH TUTI3e1i.

OCBbIHBIH HOTWXKECIHJE, LHUQPIBIK TEXHOJOTHsIap MeH TIedMu(UKausIHbl KOJJaHy TeK
OKYIIBUIAPJIBIH TOHIe JIEr€H KbI3BIFYIIBUIBIFBIH apTTHIPbIT KaHa KoWMal, oJlapJblH TaHBIMJIBIK
OCJICeHIIIITIH, 3€PTTEYNIUIIK KaOlJIETTEpIH JKOHE IIBIFAPMAIIBUIBIK OWJIAybIH JaMBITYFa Ja BIKIAT
ereni. byn tocin GuniM Gepy HpoIleciH 3aMaHayd TananTapra cail KaHFBIPTBIN, OKY CalachlH eJeyii
TYpAE >KaKcapTyFa MYMKIHIIK Oepeni. MiHe, OCbIHIAll WMHTErpalUsIaHFaH >KOHE WHHOBALMSJIBIK
o/licTep OKYUIbLIAp/bIH TEPEH, JKYHel KoHEe MPAaKTUKAIBIK OLIiM alyblHa OaFbITTaIFaH THIMAL Kypas
perinae OaramaHanasl [5; 6].VIHTepakTHBTI TEXHONOTHATApAbl KOJJaHYy «AJIAMHBIH acKOPBITY
KYHECIHIH KYPBUIBICH» TaKbIPbIOBIH OKBITY/Abl THIMII YHWBIMJACTBIpyFa MYMKIHIIK Oepeni. Byn
OMICTEP OKY MPOIIECIH KOPHEK], KOJKETIM/II )KOHE KBI3BIKTHI €TE/Il.

CoHbIMEH KaTtap, ojlap OKYLIBUIAP/ABIH FBUIBIMH OHJIAybIH JAMBITBIN, KYpAEdi OHWOJIOTHSIIBIK
KyHenepli TepeH TyciHyre blkman erefi. bomamaxTta Oy TexHonorusiapabl OinimM Oepy »xyileciHe
KYHENl Typ/ie €HI13y MaHbI3bl.
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3AMAHAYH COVJIETTIK OPTA IU3AMHBIHJIATBI ¥JITTBIK KOJATHIH KOPKEM/IIK
NHTEPHIPETALIUACDHI (KASAKCTAH TO’KIPUBECI HEI'I3IHJE)

CatkeeBa Mynaoup Hy

Cdzj telsOdzz dr dzr d3H Oter dz

s23" skBOGc dMmiste,

d$BO2 Ols" dgH ©Odr 30OL O3 wudzlslsr 2 fJH
¢ zdzOIsT , I OL Oc

AnjgaTna

Maxkanana Ka3zakcTaHHBIH 3aMaHayH COYJICTTIK OpTa MU3alHBIHAA YITTHIK KOJTBHIH KOJIAHBLTY
epeKILEeTIKTepl KapacThIpblIaAbl. 3epTTey OaphIChIHAA KAa3aKThIH JOCTYPII MOACHHETIHJErT KEHICTIK
YHBIMIACTBIPY TACUIEPI, OI0-OPHEK KYHECi )KOHE CUMBOJIABIK 3JIEMEHTTEPIIH Ka3ipri apXuTeKTypaaa
KOJJaHbuTybl TangaHabl. COHBIMEH KaTap 3aMaHayHl KallajblK OpTagaFrbl YITTHIK AJIEMEHTTEpP.IIH
KOPKEMIIK JKOHE MOJCHHM KbI3METiI aHbIKTanAbl. ABTOp Kaszakcranmarel OipkaTap COYJETTIK
HBICAHJAP/Ibl CANBICTBIPY APKBUIbI YATTHIK (hopManmapIslH Ka3ipri JW3aiiHIaFbl MHTEPHPETAIUSCHIH
seprreiiai. Tanmay HOTHKECIHIE YITTHIK KOJTBIH KANANbIK KEHICTIKTIH BH3YyalIbl OCHHECIH
KAJIBIITACTBIPYIAFbl PO aWKBIHIAIIIBL.

Tyilin ce3mep: YITTHIK KOJA, COYJETTIK OpTa, 3THOAM3AIH, apXUTEKTYPAJIbIK JWU3aiiH, MOJECHU
Mypa, KalalblK KeHICTIK, Ka3aK OI0-OpHET1, 3aMaHayu COyJIeT.

Kipicne

Conrbl xpuigapsl KazakcTan KananapbelHa 3aMaHayd apXUTEKTypa KapKbIHAbI JaMblll KeJell.
Kananbslk KeHICTIKTEP/IIH CHIPTKBI KeJIOETI ©3Tepill, kaHa KOFaMJbIK HbICaHIap caibiHyaa. OchiHaai
KaFaalga YITTBIK MOJACHM EpeKIIETIKTep/l COyJIeTTIK OopTaja cakTay MaHBI3/Ibl Mocesere aiHallbl.
Cebeb1 kemnTereH 3amMaHayd FUMapaTTap XajblKapaiblK CTUJIbIe yKcan Oapaabl. byn kamamapabig
BU3YaJIJIbl €PEKIIENITiHIH JJICIpEYiHe dCep eTei.

Kasipri coynerrik nu3aliHaa YITTBIK 3JE€MEHTTEpPAl KOJAaHy TEK JEKOPAaTUBTIK MaKCaTIeH
mekrenmenai. Onap KEHICTIKTIH MOJEHM Ma3MyHbIH —KajblnTacTelpaabl. COHBIMEH KaTap
TYPFBIHIAP/IBIH TAPUXH J)KOHE PyXaHH KYHIBUIBIKTAPMEH OaliJIaHBICHIH KYIIEUTEIi.

Ka3zak XaJKbIHBIH JOCTYpJi MOICHMETIHAE KEHICTIK TaOuFaTHeH YWiaeciM Heri3iHje
yHBIMIACTBIpbUIFaH. byl Karua Kui3 yil KypbUIBIMBIHAH, OI0-6PHEK KYHECIHEH KoHe MaTepuaiapibl
KOJIJaHy TOcliepiHeH KepiHeal. byrinae ochl 3IeMeHTTep 3aMaHayd apXUTEKTypaja >kaHa gopmaja
KOJIJIaHBUIBII Y.

3eprreyniH Makcathl — Ka3akcTaHHBIH COyNeTTIK oOpTa Ju3alHBIHAAFBl YITTBIK  KOJ
AJIEMEHTTEPIHIH 3aMaHayd HHTEPIPETAIMACHIH Tajliay *OHE OJIAPBIH KaJdaJIbIK KEHICTIKTET1 pesiH
aHBIKTAY.

YJTTBHIK KOATBIH CIYJIETTIK OPTaaaFbl KOPiHici

YATTHIK KOJ| COyJIETTe FUMApATThIH (OopMachl, KOMIIO3HUIIUSICHI, MaTePHAIIbI KOHE JIEKOPATUBTIK
AJIEMEHTTEPl apKbUIbl Oaifkanmazpl. Kazak MoaeHUETIHIEr KONTEreH KEeHICTIK MenriMiepl Kemmemi
OMip CAJITHIMEH 0ailIaHbICTHI KATBIITACKAH.

O.MaprysaH Ka3aKTbIH JOCTYPJIl ©HEPIHNET! OI0-OpHEKTEPAiH TaOWUFaTIeH, TYPMBICIIEH >KOHE
JTYHUETAaHBIMMEH THIFBI3 OalIaHBICTBl eKeHiH kepcetemi [1, 45-6.]. FameiMHBIH mikipiHIIe, Ka3ak
OIOJIApBI TEK 9CEMJIIK KypaJbl eMec, Oenrisii 6ip MaFbIHANIBIK JKYHeH1 O1aipei.
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Kazak MomeHueTiHIeri MaHbI3bl COYJETTIK 3JIeMEHTTEpAiH Oipi — kui3 yil. OHBIH meHOepiik
KYpBUIBIMBI KEHICTIKTIH TYTACTBIFBIH KepceTedi. AJ IIaHbIpak oTOachl Oipiiri MeH pyXaHu
cabaKTacTHIKTBIH Oenrici peTinae KaObuigaHabl.

byrinri apxurtektypaga Kui3 yi ¢dopMacklHa yKcac HICIIIMIEp Ui KOJJaHbLIaAbl. Ocipece
KyMOe3/1i )KoHE TOHTeJIeK KOMITO3UIMSIIAP KOFaMIBIK FUMapaTTap/blH KYPhUIBIMBIHAA OaliKasia ibl.

3amaHayHu coyJ1eTTiK HbICAH/AAPAAFbl YITTHIK 3JIeMEHTTEp

Kazakcrangarsl 3aMaHayd COYJETTIK HBICAHJApAa YJITTBIK KOJ OPTYPJl TACUIIEp apKbLIbI
MHTEpIpeTalysIaHbI KeJIe1l.

Mpicanbl, Xan Hlatelp fFumapaTbiHBIH Kannbl  (opMackl  KWi3 YH  KypbUIBIMBIMEH
OailTaHpICTRIpbUTAAbl. HBICAHHBIH CBHIPTKBI MINNHIHAC KOIIIedl MOACHUETKE TOH IUIACTUKAIIBIK
nuHaMuKa caktanraH. COHBIMEH KaTap FUMapaT 3aMaHayd HHXKCHEPINIK TEXHOJIOTHSUIAp Heri3iHue
CaJIbIHFaH.

Cyper 1. Xan IlaTbip KemIeHiHIH CHIPTKbI KOPiHiC

An Acrana Omnepa fFuMapaThlHAAa YJITTBIK OIO-OPHEK JJIEMEHTTEpl HHTepbep MeH (acan
KOMITO3UIIMSUIAPBIHIA KOJIAHBUTFaH. ByJl TOCIT KIIaCCHMKANBIK COYJIET TEH YITTHIK JIEKOPATHBTIK
MOJIEHUETTI OipiKTIpyre MYMKIHJIIK Oepei.

Cyper 2. Acrana Onepa FuMapaTbIHIAFbl YITTHIK JEKOPATUBTIK DJIEMEHTTEP

be#biTmiiik KoHE KeliciM capaiibl HBICAHBI CHMBOJIMKAJIBIK COYJIET OaFbIThIHA KaTabl.
FumaparTein nupamuna ¢Gopmackl TYPaKThUIBIK MEH MOJEHM YHJIECTIKTI Ounmipeni. 3epTreyiiiiep
MYHJail menrMaepal  Kasipri  apXuTeKTypalarbl MOJEHHW CEMHUOTHKAHBIH MBICATBI  PETIHIE
KapacTeipasl [3, 118 6.].
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Cyper 3. Bell0iTIIiIK jKoHE KeNiciM capaiibl FUMapaThIHBIH CYJIETTIK KOMIIO3UIUSCHI

K.®pemnToH alMakThIK epeKLIENiKTepJl CakKTay Kas3ipri apXUTEeKTypaJarbl MaHbI3/bl
KarunanapaelH Oipi ekeHin aram ertemi [4, 314 6.]. byn mikip Kaszakcran coymneTiHae YITTBIK
3JIEMEHTTEP/IIH KaiTa KOJIJaHbUTybIMEH COMKeC Kemel.

YJATTBIK 3JIeMEHTTEePAIH KAJTAJAbIK OPTaAa¥Fbl PeJii

Kasipri ypOaHHUCTIK opTajia YATTHIK 3J€MEHTTEp KaJlaHbIH BU3yaJibl OEHHECIH KalbIITaCThIPYFa
pIKman eredi. COHBIMEH KaTap oJjiap KeHICTIKTIH MOJCHH Ma3MYHBIH KYIICHTETi.

CoHFBI KbUIApbl KOFAMJBIK KEHICTIKTEpAE Ka3akK OoJiapbl, YJITTBIK TYCTEp >XOHE IOCTYpJi
dbopManap Kul KOJNJAHBUIBIT XKYp. OCcipece KOHAKyJIep, MOJEHU OPTAIBIKTap MKOHE KepMe
MaBWIbOHIAPhI YITTHIK CTHIIb JIEMEHTTEPIH OeJICeH Il MaiianaHabl.

10.ITaymutacMaa apxXuTeKTypa aJlaMHBIH KEHICTIKTI Ce3iHyiHe TIKeIel ocep eTeTiHiH ka3aasl [5, 41
6.]. Ocbl TypFbIIaH alFaHAa YITTHIK JIEMEHTTEP alaMHbIH KEHICTIKIIEH SMOIMOHANIBIK OaliIaHbIChIH
KYIIEHTEe 1.

CoHbIMEH KaTap Kasipri Au3aiiHaa YITTHIK (opManapisl HUQPIBIK TEXHOJOTHSUIAD aPKbLIbI
eHAey KeH Tapaibln keneni. [lapamerpiik Mozaenbaey koHE 3aMaHayW (hacaaThIK >KYHeslep YIITTBIK
oroJlap/ibl skaHa popMarTa KoJJlaHyFa MYMKIH/IK Oepei.

KopsbIThIHABI

3eprrey HoTIKeci KasakCTaHHBIH 3aMaHayd COYJIETTIK OpTa AM3alHBIHIAA YJTTBHIK KOJITBHIH
MaHBI3JIBI POJI aTKApaThIHBIH KepceTTi. Kaszipri apxuTekTypama YITTHIK JJIEMEHTTEPIl KOJJIaHy
KaJaJIbIK KeHICTIKTIH BU3YyalJlbl €PEKILIEIITriH CaKTayFa KOMEKTEeCe .

CoyneTTik HBICAHIApABl Talgay OapbIChIHAA KWi3 YH (GopMachl, Ka3zaK OI-OpPHEKTEpl KoHE
CUMBOJIMKANIBIK DJIEMEHTTEpPIIH 3aMaHayd Ju3aiiHAaa OeJCeHIi WHTEepHpeTalusIaHbIl KaTKaHbI
AHBIKTAJIBI. BYJT TOCUT YIITTHIK MOJIEHH MYPAHBI Ka31pri apXUTEKTypaMeH OalIaHbICTBIPA/IbI.
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ConbiMeH KaTap IUQPIBIK TEXHOJOTUSIIAPABIH JaMybl VITTBHIK (opManapisl jKaHa ICHrenze
KOJIZIaHyFa MYMKIHJIIK Oepin oTeIp. bonanrakra 3THOIM3aiH 3JIEeMEHTTEPIH 3aMaHayH COYJICTTIK OpTaja
naiinanany Kasakcran apXuTeKTypachIHBIH MaHbI3/1bl OaFbITTapbIHBIH Oipi O0JBII Kasia 6epei.
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OCOBEHHOCTHU ®OPMHUPOBAHUSA U YCIIOBUSA PYIOOBPA3OBAHUSA
MECTOPOXIEHUS YHI'YPIIN

Tonb6aeB QOumac Ja
[ OcdMmistcOdzls 2
Sat bdyiewver si

¢ Zd3OOL O Mils O

AHHOTANUA

B crarpe paccMOTpeHBI T'€0JIOTUYECKOE CTPOEHUE, OCOOCHHOCTH (POPMUPOBAHUS M YCIOBHUS
pyZ1000pa30BaHusl MEJHOPYJHOIO MECTOPOXKICHHMs YHIYpiH, pacnosiokeHHoro B JKamObuickoin
obnactu Pecny6nmuku Kazaxcran. Ha ocHOBaHMM MaTepualloB reoj0ropa3BeouHbIX paboT U JaHHBIX
OLIECHKM MMHEpalbHbIX pecypcoB mno cranaapry KAZRC mnpoananusupoBaHbl CTPYKTYpPHO-
TEKTOHHYECKHE, MarMaru4eckue W TUApoTepMajbHble (QakTopbl (OpPMUPOBaHMUS OpPYACHEHHS.
VYcTaHOBIEHO, 4YTO pyAHbIE Telda KOHTPOJUPYIOTCS CHUCTEMOM TpPELIMH CEBEPO-BOCTOUHOIO
IPOCTUPAHMUsT M CBSI3aHbl C TPAHUTOMJIHBIMH HMHTPY3USMHU KypJail-4aThIpKyJIbCKOIO KOMILJIEKCA.
Br1ienieHbl OCHOBHBIE THITHI MUHEpAINU3alHU: KBAPI-MarHETUT-XaJIbKOMTUPUTOBBIA M KBapil-KapOOHaT-
XaJbKOMUPUTOBBINA. PaccMoTpensl MOpdotorust pyJHBIX TeJl, MUHEPAJIbHBIN COCTaB Py, 0COOEHHOCTH
TUIPOTEPMAIIbLHO-METACOMAaTHYECKUX IPOLIECCOB M 3aKOHOMEPHOCTH PAa3MEILEHUs MPOMBIIIIIEHHOTO
opyneHeHus. CaenaH BbIBOJ O MHOTOCTAJUITHOM XapakTepe pylooOpa3oBaHMs W 3HAYUTEIBHON pOJIH
TEKTOHMYECKHUX HapyILIECHU! B JIOKAIU3aUU MEIHOW MUHEPAIU3ALINN.

KiroueBble cjioBa: YHIypiiu, MEJHOE MECTOPOXKICHUE, pyA000pa3oBaHKe, THIpOTepMaIbHasl
MUHEPAJIN3ALN, XaJIbKOIIUPUT, TPAHUTOUIbI, MeTacoMaTo3, KAZRC.

Beenenue

MecropoxaeHue YHTypiau OTHOCHUTCS K YHCIIY IEpPCHEKTHBHBIX MEIHOPYIHBIX OOBEKTOB
IOxnoro Kazaxcrana u pacnonaraercsa B npenenax Illarsipkons-XKaiicanckoi mmomann XKamMObuIcKon
obmactu. OOBEKT HAaXOAUTCSA B 12 KM K I0r0-BOCTOKY OT MecTtoposkiaeHus IllaTeIpkonb 1 U3BECTEH C
JIpeBHUX BpeMeH Onarojapss MHOTOYHMCIEHHBIM CII€AaM CTAapUHHBIX TOPHBIX  BBIPAOOTOK.
CoBpeMEHHBI  dTalml  M3Y4YEHHMs]  MECTOPOKIEHHS  CBS3aH C  NIPOBEACHUEM  JCTAIBHBIX
reosioropa3BeiouHbIx pador B 2018-2022 rr., pe3ynbTarhl KOTOPBIX MO3BOJIMIN BBIIOJIHUTH OLEHKY
MUHEPAJIBHBIX PECYPCOB U 3al1aCOB B COOTBETCTBUU C MEKAYHapoAHbIM Kogekcom KAZRC.

AKTyaJlbHOCTh ~W3YyYEHHUS MECTOPOXKIEHUS YHTYpIM OIpeneisercss HeoOXOAUMOCThIO
paciipeHus MUHEpaJbHO-ChIpbeBOM 0a3bl Menu Kazaxcrana. MeaHble pyabl OCTalOTCS OAHUM U3
BaXHEHMIINX BUJOB CTPATErMUECKOTO ChIPbs, a MOBBIIIEHHE CIIPOCca Ha ME€Ab B YCJIOBMSIX Pa3BUTHUS
SHEPTeTHKH, SJEKTPOTEXHUUECKON TPOMBILIUIEHHOCTH U IIU(PPOBBIX TEXHOJIOTUN JIEIaeT UCCIIEJOBaHNE
HOBBIX U MaJIOU3yUYEHHBIX 00BEKTOB OCOOCHHO BaYKHBIM.

Ilenpto maHHOW CTaThbM SBISIETCS aHAIM3 OCOOeHHOCTeH (opMupoBaHMS U yCIOBUH
pyZ1000pa30BaHUsl MECTOPOXKICHHS YHTYpIM Ha OCHOBE MaTepHaJIOB T€0JOrOpa3BelOYHBIX paloT,
U3yYEHHUsl TE€O0JIOTMUECKOTO0 CTPOEHHUS, MUHEPAJIOTUHU, CTPYKTYPHOIO KOHTPOJISI M THAPOTEPMAIIBHO-
METacOMaTHYECKHUX MPOLECCOB..

1 I'eorornyeckoe crpoeHHe ¥ MUHEPAIU3ALHUA MECTOPOKIACHUSA
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Mecropoxaenue YHrypnu pacronoxkeHo B Kopmaiickom u Illyckom paitonax JKamObuickoit
obmactu PecriyOmukm KazaxcraHn U puypovYeHO K CIOKHBIM HHTPY3UBHO-TEKTOHUYECKUM CTPYKTypaMm
Cesepnoro Tsub-1llans.

B reonormyeckoM CTpOGHHM MECTOPOXKIEHUS MNPUHUMAIOT Yy4YyacTUE TPaAHOJUOPHUTHI,
OMOTUTOBbIE M OHOTHUT-POrOBOOOMAHKOBBIE T'PAHUTHI, MPOPBAHHBIE JallKaMU TPAHUT-IOP(PUPOB,
MUKPOJUOPUTOB U 1Maba30B. Pa3BuTHEe MHTPY3UBHOTO MarMaTryu3Ma COMPOBOXK/IAJIOCh HHTEHCUBHBIMU
TUIPOTEPMATIbHO-METaCOMAaTHUYECKUMHU MPOLIECCAMH.

Mennas MuHepanu3alus JOKaJu30BaHA B IMpeAesiax 30H HWHTEHCUBHOW TpPEUIMHOBATOCTU
MPEUMYIIECTBEHHO CEBEPO-BOCTOYHOrO MpOoCTUpaHusi. OCHOBHBIMU PYJOHOCHBIMU CTPYKTypamu
seisrorcs OcHoBHasA, 3amagnas u KansuToBas 30HEL.

JIisi MECTOpOXKIIEHUSI XapakTEpHO KpyToe majaeHue pydaHbix Ten (75-90°) Ha 10ro-BOCTOK U
3HAYUTENbHAS U3MEHUYMBOCTb MOITHOCTH MO MPOCTUPAHUIO U TAJCHUIO.
[aBHBIMUM TUITAMU MUHEPATU3ALUN SBIISIOTCS:
 KBapI-MarHeTUT-XaIbKOMUPUTOBAS;
f KkBapI-KapOOHAT-XaTbKOIIUPUTOBAS;
| CepULIUT-XJIOPUTOBAS.

KBapi-MarHeTUT-XaJIbKOMTMPUTOBAsT  aCCOLIMAIIMS  PACCMATPUBAETCS KaK TMEPBUYHBIA  THUII

MUHEpAJIM3alliy, CBSA3aHHBIM C paHHUMHU JTarmaMu pynooOpasoBanus. Kaapii-kapOoHar-

XaJIbKOTIMPUTOBAST accolaIusi GOpMHpPOBAIACH B YCIIOBUSAX HAJIOKCHHBIX THIPOTEPMAaTbHBIX

nporieccoB. IlocTpynHble MpoIECChl MPEACTABICHBl CEPULIMTU3ANMEH U XJIOPUTHU3AIUEH,

LIMPOKO Pa3BUTHIMHU IO 30HAM TPELIUHOBATOCTH.

XapakTepHOil 0COOEHHOCThIO MECTOPOXKJICHUS SIBISETCA MPEPHIBUCTOE CTPOCHHUE PYIHBIX 30H U
HaJIM4rMe MHOTOYMCIICHHBIX TIMH30BUIHBIX PYAHBIX TEIL.
Tabnuua 1. [eonoro-cTpyKTypHbIe XapaKTepUCTUKU PYIHBIX 30H MECTOPOXKICHHS YHTYpIIH

A3uMyT Yroa Cpennee Xapakrep

Pynnas 3ona o
npocTupaHus |nageHusi |cogep:kanue Cu, % |MuHepaauzanuu

KBapi-maruerur-

OcHoBHas 61,3° 79° 2,32 .
XaJbKOTTUPUTOBBIT
K i -
amagmas  ||47-50° 81-82°  |1,86-3,68 FUIDHDIH AT HPOTILIKOBO
BKPAIUICHHBIH
KBapir-xkapOonar-
Kanbrurosas||58° 79° 2,46

XaHLKOHHpHTOBLIﬁ

2 CTPYKTYpHBIH KOHTPOJIb OpPYy/leHeHHUs

OnHolt M3 BaXHEWIIMX OCOOEHHOCTEH MECTOPOXKACHUS YHTYpIU SBISIETCS TECHas CBS3b
MEJHOTO OPY/ACHEHHS C TEKTOHUYECKUMU HapYLICHUSIMH.

Ha nnomany MecTopoKIeHNs BBIIEISAIOTCS CIEAYIOIINE OCHOBHBIE 30HBI MUHEPAIU3ALUU:

* OcHOBHa4;

* 3ammagHas;

» Kangpurosas;

* [IpomexxyTouHas.

OcHoBHasg u KanpuuroBas 30HBI NPUYPOYEHBI K €IUHOM CHUCTEME TpPEIIMH. 3arajHas 30Ha
paccMaTpHuBaeTCs KaK IOro-3amajaHoe NMpojaospkeHne OCHOBHOM 30HBI, CMEIIEHHOE MPAaBOCTOPOHHUM
casuroM npumepso Ha 500—600 m.
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TeKTOHNYEeCKUE CTPYKTYPbI BBIIOIHSIN JBOMHYIO POJIb:

1. co3pmaBanu KaHaJIbl IS IBUJKEHUS THAPOTEPMANIbHBIX PaCTBOPOB;
2. CIyWIH IPOCTPAaHCTBAMHU JUIsSl OCAXIEHUS PYIHOTO BELIECTBA.

XapakTepHOl 0COOEHHOCTBIO MECTOPOXKICHUS SIBISIETCS MPEPBIBUCTOCTh PYIHBIX Tell. PymHble
30HBI YaCTO MPEICTABICHBI LIENOYKAMU JIMH3 U JKUJI, Pa3/eJICHHbIX O€3pyAHbIMU MHTepBagaMu. Takas
MOpGOJIOTrHsl CBUIETENbCTBYET O HEPAaBHOMEPHOM PpACIPEAEICHUU TUAPOTEPMANbHBIX IOTOKOB M
UMITYJIbCHOM XapaKTepe MUHEPAIU3aLUH.

JlpeBHHE Kapbephl, IUPOKO PACIPOCTPAHEHHBIEC HA TEPPUTOPUU MECTOPOXKACHHUS, IPUYPOUCHBI
K Haubojee OOraTbIM ydyacTKaM pYyAHBIX 30H, YTO MOATBEP)KIAECT IMOBEPXHOCTHOE MPOSBICHUE
BBICOKOCOPTHOI'O OPYICHEHHUS.

Haubonee Bbiep)kaHHBIC PY/IHBIE Tella yCTaHOBIEHB B OCHOBHOW U KanbIuToBOM 30HAX.

3 YcioBusi pynooopa3oBaHusi
AHanu3 TeoJIOrMYecKuX U MUHEPAJOro-reOXMMUYECKUX JAHHBIX MO3BOJISET CIeNiaTh BBIBOZ O
TUAPOTEPMAIIBHOM IIPOUCX0KICHUH METHOTO OPYICHEHHUSI MECTOPOXKICHHS YHIYPIIU.
dopMHpOBaHHE PY MTPOUCXOTUIO B HECKOIBKO ITAIOB:
BHEJIPEHUE TPAHUTOUIHBIX HHTPY3HH;
(dbopMHUpOBaHUE CUCTEMBI PA3JIOMOB;
OUPKYJIALNAS BBICOKOTEMIIEPATYPHBIX THIPOTEPM;
OCaXJICHUC KBapII-MaFHGTI/IT-XaJII)KOHI/IpI/ITOBOfI MHHEpAIU3alnuu,
pa3BUTHE NO3IHUX KapOOHATHBIX MPOIIECCOB;

AN o e

MOCTpYyAHAs] CEPULIUT-XJIOPUTOBAs epepadoTKa.

HawubGosiee BepoSITHBIMH HCTOYHUKAMH METAJLIOB SIBJISJIMCh MarMaTUYeCKUE OYard, CBS3aHHBIC C
IPaHUTOUTHBIMUA UHTPY3USIMHU.

TemmeparypHblii pexxuM pyao00pa3oBaHUs U3MEHSIICS OT BBICOKOTEMIIEPATYpHOTO Ha PaHHHUX
cragusax ao CpG}IHe- nu HHBKOTeMﬂepaTypHOFO Ha IMO3JHUX dTariax.

bonsmoe 3HaueHNE UMEIHU:

* TPEILIUHHEIE CTPYKTYPBI,

* TCKTOHUYECKUE CABUTH,

* 30HBI IPOOTICHUS;

* IPOHUIIAEMOCTbH MTOPOJI.

NMeHHO OHM oOmpeAensiM HaNpaBlIeHUS JBUWKCHHS THAPOTEPMAIbHBIX pAcTBOPOB U
JIOKAJIM3aIMIO0 PYAHBIX TEIl.

4 CoBpemMeHHAasl OLIEHKA PeCypPCOB U MPOMBIILJIEHHOE 3HAYEHHUEe

CormacHo paHHbIM oueHku no craHaapty KAZRC, wmecropoxaenue VYHrypnu obnanaer
3HAYUTEIHHBIMHA 3allaCaMU MEJIHBIX PY/I.

ITpu 6oproBom copepxkannu 0,5% cymMMapHbBIE pecypchl COCTaBISIOT:

* pyna — 6osee 3,5 MIH T;

* MeJb — cBbIie 80 ThIC. T;

* 30;10T0 — Ooitee 390 kr;

* cepedpo — Gosee 14 ThIC. KT.

Cpennee conepkanre mMeau BapbupyeT oT 1,85 10 2,50%, 94TO0 CBHUAETENHCTBYET O JOCTATOUYHO
BBICOKOM Ka4eCTBE PY/I.

TexHOMOTMYECKHE UCCIIETOBAHUS TIOKA3aIH XOPOIITYI0 000TaTHMOCTh PY/I:
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* U3BJICUCHHUE M€Y B KOHIIEHTpAT JocTUraet 91-93%:;
* coziepKaHuE MEM B KOHIIEHTpaTe — O0KoJio 32%.

3akirouenue

Mectopoxaenue YHrypiu mpeacTaBisieT co00il MepCreKTUBHbBIN 00BbEKT MEIHOTO OpYAEHEHUs
Kamb6puickoit  o6nacTv, CGHOPMHPOBAHHBIH B  YCIOBHSX HWHTEHCUBHOHW TEKTOHHYECKOM |
TUAPOTEPMAIIBHOM aKTUBHOCTU. PynHas MuHepanu3anusi KOHTPOJUPYETCS CHCTEMOM CEBepo-
BOCTOUYHBIX Pa3JIOMOB U IMpPEACTaBICHA NPEUMYILIECTBEHHO KBapI-MarHETUT-XaJbKOIMUPUTOBBIMU U
KBapIil-KapOOHaT-XaIbKOIMMUPUTOBBIMH aCCOLUALIMSIMHU.

OCOOEHHOCTBIO MECTOPOXKIICHHS SIBIISICTCS CIOXKHOE JIMH30BUAHOE CTPOCHUE PYAHBIX Tel U
3HAYUTEIbHAS U3BMEHUYMBOCTh MOIITHOCTH PYIHBIX 30H.

Pe3ynbrarel reoCTaTHCTUYECKOrO0 MOJIETUPOBAHUS M OLEHKH pecypcoB mno crangapry KAZRC
MOATBEPAWIIM HAJIMYUE 3HAYUTEIIBHOIO PECYPCHOTO OTEHLIAANIA.

TexHonoruuecknue WCCIEIOBAHUS CBUIETEIICTBYIOT O BBICOKOH 000raTUMOCTH pyd U
BO3MOXHOCTH TOJYYEHUS KOHAMIIMOHHOIO MEIHOTO KOHLEHTpara C BBICOKMMM IOKa3aTeIsIMU
W3BJICUEHUS] TMOJE3HBIX KOMIIOHEHTOB. OKOHOMHMYECKAash OLEHKA IIOKa3bIBa€T, 4YTO OCBOCHHUE
MECTOPOXKIACHHUSI SIBJISICTCS PEHTAOCTBHBIM U MEPCTIICKTUBHBIM HAIIPABIICHUEM PAa3BUTHS MUHEPAILHO-
celpbeBOit 6a3bl Kazaxcrana.

Cnucok aureparyp

1. OtueT 0 MHHEpalbHBIX pecypcax MU 3amacax MEAHBIX pPYI MECTOPOXKACHUS YHTYpIu B
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2. Iupcon K. 'eocTaTuctuka B pa3Beke Mojae3HbiX uckomnaemoix. — M.: Henpa, 2015. — 412 c.
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MNPUMEHEHME BOJIBIINX SI3BIKOBBIX MOJIEJIEN OIS
ABTOMATHU3UPOBAHHOI'O OBHAPYKEHUS KJIMEHTCKHUX YS3BUMOCTEM B
REACT-ITPUJIOKEHUAX

XeHuncos Al

MlsEHj dzs COWJjHter CdBJjteBjL S OfMdesfilsd
SsOLOcOdHddzME d2 kirmndzduyud MEd2 Eddo jtemdlsgls dd3d dzd
BakbiTryn Pbic6

Hsyjdels COW jHtr CdBjteBjL S OMdesMmisd
SsOOcOdzHddzME d?2 Ijrdzdyud MEd?2 Ededo jtemdlsgls dd3d dzd

AnHoTanus. B cratbe uccneayercs mMpUMEHUMOCTH OOJIBIIMX SA3BIKOBBIX Mojeneil (BSAM) B
KayecTBE areHTOB CTAaTHYeCKOr0 TeCTHpoBaHUs Oe3omacHocTH npuioxenuit (SAST) ans
obnapyxenusst DOM-based XSS ys3Bumocrteli B React-kommnonenrax. Ha maprom natacere m3 148
KOMIIOHEHTOB CpaBHHMBAIOTCs YeThipe HHCTpyMeHTa: Llama 3 (8B, nokanbHblil undepenc), DeepSeek
V4 Flash (o6maunstit API), Semgrep u ESLint. JIyummii pesynbstat cpenu LLM mokasan DeepSeek V4
Flash: tounocts 96,6%, FPR 2,7%, FNR 4,1%. [lerepmunupoBaHHble 0a30Bbleé HWHCTPYMEHTHI
(Semgrep u ESLint) mocturnu tounoctu 98,0% mpu nyneBom FNR. OOGocHOBBIBaeTCS THOpHUIHBIN
KOHBeHep, COYeTAIoNUi JAeTePMUHUPOBAHHYIO (UIBTPAIMIO MEPBOrO STalma C CEMAHTUYECKUM
aHasnim3oM LLM i ycTpaHeHus JI0XKHbIX cpabaThIBaHUM.

KuroueBble ciioBa: OombllKe S3bIKOBBIE MOJETH, CTaTHUYECKOE TECTUPOBaHHE 0e30MacHOCTU
MpUIOKEeHUH, React, MexkcallTOBBIN CKPUNITHUHT, KHOEpOE3011acCHOCTb.

2. Bsenenme

[upokoe pacmpocTpaHeHHE OJHOCTPAHUUYHBIX mpuiokeHud (SPA), moCTpoeHHBIX Ha
¢peiimBopke React, mpuBeno k nepeMenieHnio 3HaYUTeIbHOM YacTH JIOTUKH MPUIIOKEHUH ¢ cepBepa
Ha KIUEHT. DTO W3MEHWIO JIaHAmWA(pT yrpo3: CYIIECTBEHHO PACUIMPWIACH MOBEPXHOCTb aTak s
DOM-based Cross-Site Scripting (DOM XSS). B orminuuue ot oTpak€HHOTO WM XpaHUMOro XSS,
DOM XSS peanusyeTcst HENOCPEACTBEHHO B Opaysepe, Korjaa KiMeHTckuil JavaScript oopadaTbiBaeT
JaHHBIE U3 HEHaJEXKHOTO MCTOYHMKA U 3amucbiBaeT ux B DOM 0e3 Haanexaiedt canutuzauuu [1].
OmnacHele TOUkH 3anucH (sink) B React-npuioskeHUsIX BKIOYAIOT

dangerouslySetInnerHTML, mpsimoe mnpucBoenne innerHTML, insertAdjacentHTML,
paspemMTenbHbIl  arpubyT srcDoc B iframe, a TakXke HENPOBEpEHHBIE IIOJE3HbIE HArpy3Ku
postMessage.

Tpagumonnsie nHcTpyMeHTHl SAST onuparorcs Ha 3apaHee 3a/laHHbIE IIPaBUIIA, aHAJIW3 IIOTOKA
yOpaBJeHUss U TOTOKa JaHHbIX. HecMoTpss Ha JETEPMUHUPOBAHHOCTb U ONEPALMOHHYIO
CTaOMJIBHOCTh, OHM HEPEIKO MCIBITHIBAIOT TPYIHOCTH C JMHAMMUYECKOW MPHUPOIOH COBPEMEHHOTO
JavaScript 1 cemaHTHKON peHJiepuHra, cneupuIHON 11t GpeMBOPKOB, YTO BEAET K MOBBIILIEHHOMY
YHCITy JIOXKHBIX cpabaTeiBanuii [2, 3, 4]. [TosiBnenue Oonpmmx sS3bIK0BBIX Moaeneit (bAM) oTkpriBaeT
HOBBIA MOJAXOJ: MOJENH, OOy4YeHHbIE Ha KpPYIHBIX KOpIycax KOJa, MOTEHIHAIbHO CIOCOOHBI
aHAJM3UPOBATh MYTH OT MCTOYHUKA K TOYKE 3alMCH M KOHTEKCT CAHWUTH3AIMMU 0e3 HeoOXOIUMOCTH
COCTaBJISITH CUTHATYPBI BPYYHYIO [5, 6, 7].

Hacrosimee wuccnenoBanue usydaer s¢pdexkruBHocth LLM B kauectBe SAST-arentoB s
obnapyxenuss DOM-based XSS B React-npunoxxennsix. O1ieHUBarOTCS: JTOKAIbHAS OTKPHITask MOJIENb
(Llama 3 8B), o6maunas moxmens (DeepSeek V4 Flash) u nBa ngeTrepMUHUPOBAHHBIX 0a30BBIX
uHcTpyMmenTa (Semgrep, ESLint).

2. Merogonorus

2.1. laTtacer

bout cpopmupoBan mnapHblii gatacer u3 148 (QyHKIMOHaIbHBIX React-komnoHeHToB: 74
coJiepKanu HaMepeHHO JKcruryatupyeMbie DOM-based XSS ys3BuMocTH, 74 — COOTBETCTBYIOIIINE
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ucnpaBlieHHbIe Bepcun. Kaxknas mapa coxpaHsieT OM3HEC-JIOTHKY, U3MEHSISI TOIBKO MyTh, 3HAYUMBIHN C
TOYKH 3peHUs 0€30MaCHOCTH.

Va3zgumbie sink-tunel B garacere:  dangerouslySetlnnerHTML, mnpsimoe mnpucBoeHHE
innerHTML, insertAdjacentHTML wu paspemmrensabiii  srcDoc.  Henanaé&xHble HCTOYHUKH:
window.location.hash, document.referrer, nmanneie coOwsiTuii postMessage u localStorage.
WcnpaBnennbie BapuaHThl ucnonb3yloT JSX text-node binding, yrtunutel sBHOro HTML-
SKPAaHUPOBAHUS, CTPOTYIO MPOBEPKY MPOUCXOMKACHUS U CHIDKEHHBIE aTprOyThl sandbox s iframe.

2.2. OueHnnBaeMble HHCTPYMEHTBI

J1Jist o11eHKW ObUTHA BEIOpaHBI Y€THIPE UHCTPYMEHTA:

Llama 3 (8B, sokaabnbiii). O0ciayxkuBaercs depe3 Ollama Ha jJoKaabHOM KOHEYHOW TOYKE
undpepenca. Temnepatypa 0,1; BeiBog orpannden JSON c kmouamu is_vulnerable, vulnerability type
u reasoning. IlpoMnT BKIIOUaeT ceMaHTHYeCKMH orpanuuutenb: «HatuBHoe JSX {} cBsa3piBaHME
React 6ezomacHo oT XSS».

DeepSeek V4 Flash (o6aaunbiii API). 3anpammBaercs dyepe3 OpenAl-coBmectumbiii REST
API DeepSeek. IIporectupoBan Ha mosHOM naracere u3 148 kommonenToB. Temmepatypa 0,1;
dopmar otBeta — JSON-00BEKT. DKCIOHEHIIMAIBHBIN OTKAT ¢ JKUTTepoM mpu ommbkax HTTP
429/5xx. Tlpomnt uaentuden Llama 3. lonHas omenka morpeboBana 152 API-3ampoca (Bkiarogas 4
noBTopa), 80 307 TokeHoB u obonuiack B $0,01.

Semgrep. DBpHUCTHYCCKUE regex-NpaBUiia, COOTBETCTBYIONIUE YETBIPEM OIMAcCHBIM  Sink-
naTTepHaM.

ESLint. Ilome3oBarensckue mpaBmia no-restricted-syntax Ha ocHoBe AST-cenekTopos,
HAIEJICHHBIX Ha Te JKe YeThIpe sink-marrepHa.

2.3. MeTpukn

[Tpumensiercs yHUGUIUPOBAHHBIN MPOTOKOJI MaTpullbl omKubok. 3amucu ¢ is_vulnerable = null
(cobon API mmm pazbopa) cuumTaroTcs OMMOKAMU W HCKIIOYAIOTCS W3 3HAMEHATeNIed TOYHOCTH H
CKOpOCTEH, HO BKJIIOYAIOTCS B METPUKH TOKPHITHA M 3()()EeKTHBHONW TOYHOCTH. Mcmomb3yroTcs
cienyromue merpuku: Accuracy, FPR (mons noxsbix cpaOateiBanmii), FNR (mons moxkHBIX
otrpunanuii), Coverage u Effective Accuracy.

3. PesyabTaTsl

B Tabmuue 1 mpencraBieHBl MOJHBIE PE3yAbTaThl MATPHUIBl OMMOOK IO BCEM YETHIPEM
uHcTpyMeHTaM. Llama 3 moka3aHa B JABYX KOHQUTYpalHsIX — C CEMAaHTHYECKHM OTPAaHUYUTENIEM U
0e3 Hero — I N30JISAIIUH BIUSHHS JOMEHHBIX 3HAaHUI HA YPOBHE IPOMIITA.

Tabmuna 1
CpaBHenue npousBoantTeibHOCTH SAST-nunctpymentoB (N = 148)

HucTrpymenTt TP | TN | FP | FN Err | Accuracy | Coverage | Eff. | FPR | FNR

Acc.
Llama 3 (8B, 6e3 73160 14| 1 | O 89,9% 100% 89,9% | 18,9% | 1,4%
OTpaHUYUTENIS)
Llama 3 (8B, c 61 169 5|13 0 87,8% 100% 87,8% | 6,8% |17,6%
OTPaHUYUTEIIEM)

DeepSeek V4Flash | 71 |72 2 | 3 | 0 | 96,6% | 100% | 96,6% | 2,7% | 4,1%
(API)

Semgrep (rule- 747113100 98,0% 100% | 98,0% | 4,1% | 0,0%
based)

ESLint (rule-based) | 74 | 71 | 3 | 0 | O 98,0% 100% | 98,0% | 4,1% | 0,0%

3.1. lIpousBoaureabHocTs LLM
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be3 cemanTuueckoro orpannuntens Llama 3 mocturma Tounoctu 89,9% (TP 73, FP 14, TN 60,
FN 1) mpu FPR 18,9% u FNR 1,4%: Mozxenp momedasna MOYTH KaXKIIbIii KOMIIOHEHT, COJEPXKAIIHi
OIMAacHBIN Sink-TOKEH, JAOCTUTas BBICOKOTO OT3bIBA 3a CU€T TOYHOCTH. J[oOaBieHHE OrpaHUYHTENS
(«HatuBnoe JSX {} cBsa3piBanme React 6e3omacHO oT XSS») cMecTmsio pabodyro TOYKY: TOYHOCTH
cuausuiack 110 87,8% (TP 61, FP 5, TN 69, FN 13), FPR ynan no 6,8%, ognako FNR Beipoc 10 17,6%.
OTOT KOMIIPOMUCC «TOYHOCTh—IIOJIHOTA» MOATBEPIKIAET, YTO OJHA MHCTPYKILHS B MPOMIITE€ CMEIIAET
MEHBIIYI0 MOIeIb B0 ROC-KpUBOM, HE yiydllias IPOU3BOJUTEIHLHOCTh PABHOMEPHO.

DeepSeek V4 Flash Obut orneHéHn Ha moiHOM jaracere W3 148 KOMIIOHEHTOB C HJICHTHYHBIM
npoMnToM ¢ orpanuuurenemM. On goctur Tounocta 96,6% (TP 71, FP 2, TN 72, FN 3) npu FPR 2,7%,
FNR 4,1%, nokpertuu 100% u nyneBom uucie cooeB API. J[Ba noxHbIX cpabaTbiBaHUS BO3HUKIIU U3-
3a HCIPABJICHHBIX KOMIIOHEHTOB, MCIOJB3YIOMMX aTpuOyThl href, HCTOYHUKOM KOTOPBIX SIBISIOTCS
OOBEKTHI JTaHHBIX: MOJEIh OTMETWIa MOoTeHIHanbHylo uHbekuio URL c javascript:, HecMoTpsi Ha
HAIMYWE CAaHUTHU3AIMU. TpH JIOXKHBIX OTPUIIAHHS OBUIM CBS3aHBI C YS3BUMBIMU KOMIIOHEHTaMH, B
kotopeix DeepSeek ommbouno pacuenun BxoJHbIE daHHble sink Kak HEKOHTPOJHpPYEMbIe
10JIb30BATEIIEM.

3.2. [Ipou3BoAMTEIbHOCTDh ACTEPMUHUPOBAHHBIX 0230BbIX HHCTPYMEHTOB

Semgrep u ESLint moka3aim uaeHTHYHBIC COBOKyIHBIe MeTpuku (Accuracy 98,0%, FPR 4,1%,
FNR 0,0%, Coverage 100%). Tpu I50XHBIX cpaOaTbiBaHUS BO3HUKAIOT W3 HCIPABICHHBIX
KOMITOHCHTOB, COXPAHSIOIINX T€ K€ SinK-TOKEHBI, YTO U WX YS3BUMbBIC aHAIOTH, HO C MPUMEHEHHOU
CaHWTH3AIMeH, KOTOPYI0 OJBPUCTUYECKHE TpaBuUiia HE CIOCOOHBI pa3ianuuTh. O0a 06a30BbIX
WHCTPYMEHTa 00€CIeUIIIN TIOJTHOE TIOKPHITHE 0€3 ONepalnoOHHBIX COOEB, TIOTBEPIUB IPUTOTHOCTH B
KauecTBe HaI&KHOTO (pUIbTpa MepBOro ramna.

4. Yrpo3sl BATHIHOCTH

Orpanuuensbiii 006EM BeIOOpKH. [Ipu N=148 pe3ynbTaThl SBISIOTCS TOUYCYHBIMU OIICHKAMU;
i 6osee HaAESKHBIX BBIBOJOB HEOOXOIMMO NanbHellee MacimTaOupoBaHue. Pe3ynbraTel ciemyer
paccMaTpuBaTh Kak OpUEHTUPOBOYHBIC, @ HE OKOHYATEIbHBIE.

Cunretnveckuii maraceT. Bce KOMIOHEHTH ObUIM CTE€HEPUPOBAHBI U3 KOHTPOIUPYEMOTO
npomnTa. DTO YCTpaHSET BIUSHHE MOCTOPOHHUX TEPEMEHHBIX, HO HE BOCIPOU3BOJUT pPEATLHOE
pacmpesienieHne Kojaa, MHOroQaillioBble MOTOKM TaHHBIX M COBMECTHOE HalWyhe Oe30MacHBIX U
HeOe30MaCHbIX MaTTEPHOB.

PazpriB B émkoctu Mmojenelt. [Ipu unenruunom npomnre DeepSeek V4 Flash (o6maunas moaens
¢ OOJIBIIMM YHUCIIOM TIApaMEeTPOB) JOCTUT TOUHOCTH 96,6% mnpu HU3kuX FPR (2,7%) u FNR (4,1%),
torga kak Llama 3 8B mpoaeMoHCcTpHpoBana OonmucaHHBIA KOMIPOMHUCC «TOYHOCTh—TONHOTa» (6,8%
FPR mpu 17,6% FNR c orpanumumrenem). 3TO HOATBEP)KIAET, YTO MAacCIITad MOJAENHU SBIISETCS
nepBocTeneHHbIM  (hakTopoM KauectBa SAST-arenta, mnpeBocxoasmuM 3GGEKThl HHKEHEPUH
MIPOMIITOB.

2. OOcy:xneHue ¥ BbIBOJbI

[Ipn ypaBHuBaHuM mnpomnToB oOoux LLM-03keH0B OeHUMapK H30JUPYET BO3MOXHOCTHU
MoienH OT 2P PEeKTOB MHKEHEPHUH MTPOMIITOB. JleTepMUHUpOBaHHbBIE 0a30BbIe HHCTPYMEHTHI (Semgrep,
ESLint) obecneunBator noiHoe mnokpeitue npu HuzkoMm FPR (4,1%) u nyneBom FNR, craBs mon
COMHEHHE Te3UC 00 M30BITOUHBIX JIOKHBIX cpabaThIBAaHUSIX IS XOPOIIIO HACTPOSHHBIX MPABUIL.

AGnammonHoe wuccinenoBanne Ha Llama 3 8B mokaswsiBaeT, uro 0€3 OrpaHUYHUTENST MOJECTH
nocturaetr TouHOCTH 89,9% mnpu BbicokoM oT3biBe (FNR 1,4%), HO cnaboit Tounoctu (FPR 18,9%);
no0aBlIeHHE OTPaHHUYUTENsT oOpamaeT 3ToT kKommpomuce 1o 87,8% tounoctu, 6,8% FPR u 17,6%
FNR. O6naunas LLM (DeepSeek V4 Flash) nocturaer 96,6% Tounoctu Ha moaHoM nartacete ¢ 2,7%
FPR u 4,1% FNR npu wumeHTH4HOM mnpomnre — MnpeBocxoas obOe koHurypauumu Llama 3 u
NpUOIIKAACh K JETEPMUHUPOBAHHBIM 0a30BBIM WHCTPYMEHTAM, COXpaHss MPU ATOM CIIOCOOHOCTH
paccyk/1aTb 0 KOHTEKCTE CAaHUTH3AIUH.

JlanHbIE XapaKTEPUCTUKHU 00OCHOBBIBAIOT rHOpUTHBIN KOHBEHEPHBIN JU3aiH:
JNETEPMUHUPOBAHHBIC HHCTPYMEHTHI BBIITOTHSIIOT OBICTPYIO BOCTIPOM3BOJIUMYIO (DUITBTPAITUIO TIEPBOTO
JTama; TOJIbKO MOMeYeHHbIe ¢aiibl nepenatorcs Ha LLM-aHanu3 s ceMaHTHYECKOTO YCTpaHEHUs
octaBuxcs 4% J0XHBIX cpabaTbIBaHUM.
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B xauecTBe HampaBieHUH OyIyIIMX HCCIIEAOBAHUM BBIICNAIOTCSA: MacIITaOMpPOBAaHUE JaTacera
Ha peajbHbIe PETMO3UTOPUH, IPOBEACHHUE MOBTOPHBIX MCIBITAHUI JIJISl CTATUCTUYECKONW YBEPEHHOCTH,
npUMeHeHHne 1enodku-mbiciu (chain-of-thought) anms cHmxenus mtpada 3a MOTHOTY B MEHBIIMX
MOJICIISX, a TAK)KE CKBO3HAas OIleHKa ruOpuiHoro KoHBerepa Ha CI/CD-Tpaduke.
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Abstract

In the rapidly advancing digital healthcare sector, safeguarding sensitive patient data is
increasingly critical, particularly as cyber threats continue to evolve. Traditional authentication
systems often fail to meet the unique security demands of healthcare, creating vulnerabilities that
endanger patient privacy and data integrity. This article aims to provide a comprehensive review and
analysis of cloud-driven two-factor authentication (2FA) systems for healthcare applications,
identifying opportunities to enhance security, scalability, and usability.

Employing a systematic methodology, the study examines current 2FA frameworks and their
limitations, followed by the design and evaluation of a novel cloud-based algorithm that integrates
biometric and knowledge-based factors. Performance assessments, including stress testing, were
conducted to measure response times and evaluate security efficacy in realistic healthcare
environments. The results reveal that cloud-driven 2FA reduces unauthorized access attempts by over
85% compared to single-factor authentication methods, while maintaining usability and scalability.

The findings emphasize the importance of adopting cloud-based 2FA solutions to fortify data
protection in healthcare systems without hindering accessibility. Future research directions include
incorporating Al-based anomaly detection to enhance the robustness and adaptability of authentication
systems, ensuring sustained resilience against emerging cyber threats. This article provides actionable
insights for stakeholders, underscoring the significance of advanced 2FA technologies in safeguarding
healthcare data.

Keywords: Healthcare Security, Two-Factor Authentication (2FA), Cloud Computing,
Biometric Authentication, Patient Data Protection, Cybersecurity in Healthcare.

Introduction

The healthcare industry is undergoing a rapid digital transformation fueled by advancements in
technology that aim to enhance patient care, improve operational efficiency, and streamline data
management. Cloud computing has emerged as a cornerstone of this transformation, offering
scalability, cost efficiency, and accessibility[17]. However, the migration to digital and cloud-based
systems has introduced heightened cybersecurity risks, making the protection of sensitive healthcare
data a critical priority.

The objective of this review is to evaluate the challenges and opportunities associated with
implementing two-factor authentication (2FA) solutions in healthcare [2]. With the sensitivity of
healthcare data, security mechanisms must go beyond traditional single-factor authentication systems,
which are increasingly inadequate in addressing modern cybersecurity threats. Cloud-driven 2FA
solutions offer a scalable and secure alternative, combining cloud-based infrastructure with biometric
and knowledge-based authentication factors.

This review analyzes existing research on healthcare authentication systems, with a focus on
cloud-based 2FA solutions. It identifies the limitations of traditional methods, evaluates the benefits
and challenges of integrating cloud-based authentication, and proposes a novel 2FA model tailored for
healthcare.
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Securing healthcare data is both an ethical and legal responsibility, mandated by regulations like
HIPAA and GDPR [15]. Traditional password-based authentication systems are highly vulnerable to
cyberattacks such as phishing and brute-force attacks. Implementing robust and user-friendly cloud-
driven 2FA systems can significantly enhance healthcare security, ensuring compliance with
regulatory standards while maintaining operational efficiency.

The paper is structured as follows. Section 2 provides a Literature Review, examining existing
research on healthcare authentication systems, with particular emphasis on two-factor authentication
(2FA) and cloud-based solutions. Section 3 outlines the Methodology, detailing the development and
evaluation processes for the proposed cloud-based 2FA model. Section 4 presents the Synthesis of
Findings, highlighting the findings from performance and security testing. Section 5 includes the
Discussion, interpreting the results, analyzing their implications for healthcare security, and identifying
areas for potential improvement. Finally, Section 6 concludes the study, summarizing the key insights
and providing recommendations for future research directions.

Literature Review

The healthcare sector’s increasing reliance on digital technologies has underscored the critical
need for robust authentication systems to safeguard sensitive data and maintain regulatory compliance.
Over the years, authentication methods have evolved, transitioning from traditional single-factor
approaches to more secure two-factor authentication (2FA) and, more recently, to advanced cloud-
driven solutions. This progression reflects the growing complexity of healthcare environments and the
persistent threat of cyberattacks targeting high-value medical data [7], [8].

Single-factor authentication (SFA), historically reliant on passwords or PINs, has long been the
primary method for securing healthcare information. However, its limitations are becoming
increasingly apparent [13]. Research has consistently highlighted SFA’s vulnerability to phishing,
brute-force attacks, and insider threats, with healthcare data being particularly attractive on the black
market due to its value. Furthermore, user challenges associated with SFA have compounded these
risks. Frequent password changes and stringent complexity requirements often lead to user fatigue and
poor password practices, which compromise security. These issues are especially concerning in
healthcare settings, where rapid accessibility is crucial for patient care.

To address the shortcomings of SFA, two-factor authentication has emerged as a more secure
alternative, leveraging two independent authentication factors, such as passwords combined with
tokens or biometric methods. Studies have demonstrated that 2FA significantly enhances security, with
reductions in unauthorized access of over 70% in healthcare environments. However, the adoption of
2FA has not been without challenges. Usability remains a critical issue, particularly in emergency
scenarios where delays in accessing critical data can have serious consequences. While biometric
innovations, including multimodal systems, offer heightened reliability compared to single-mode
biometrics, they also raise concerns about data privacy, the potential for false negatives, and user
acceptance. In order to improve data security in the emerging loT environment, practitioners should
focus on three key steps: creating a Virtual Private Network and implementing two-factor
authentication (2FA); installing an Account Lockout Protocol along with strong password controls;
and conducting a thorough Security Risk Assessment [5].

As the healthcare industry increasingly migrates to cloud computing, cloud-driven authentication
systems are gaining traction. These systems leverage the scalability and computational power of the
cloud to enhance security, particularly in dynamic and distributed healthcare environments. Cloud-
based solutions offer numerous advantages, including scalability, cost-efficiency, and the ability to
integrate artificial intelligence for real-time anomaly detection and adaptive authentication strategies
[4]. Despite these benefits, challenges remain. The centralization of data in the cloud amplifies the
consequences of breaches and unauthorized access, raising significant security concerns. Cloud
computing provides a shared pool of resources, including data storage space, networks, computer
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processing power, and specialized corporate and user applications. Cloud storage offers an inexpensive
storage and backup option, making it an attractive solution for enterprises of all sizes, though it also
introduces significant security challenges [14]. Additionally, the dependence on reliable internet
connectivity introduces risks in resource-constrained environments where infrastructure may be less
robust.

Despite advancements in authentication systems, several research gaps remain unaddressed.
Limited studies have explored the seamless integration of 2FA and cloud-based systems into the fast-
paced workflows of healthcare facilities, particularly in emergency settings. Usability studies are
scarce, and there is a pressing need to design user-friendly authentication solutions tailored to high-
pressure environments. Ethical and legal challenges associated with biometric systems and cloud
storage, including compliance with regulations such as HIPAA and GDPR, also require further
investigation [19]. Furthermore, few longitudinal studies assess the sustained performance, security,
and cost-effectiveness of these systems in large-scale healthcare operations. Emerging technologies,
such as artificial intelligence and blockchain, hold promise for addressing many of these challenges,
but research exploring their application in authentication systems remains limited. According to recent
findings, the growing prevalence of artificial intelligence in various sectors, including healthcare, is
likely to change existing practices and improve decision-making processes by offering new solutions
to complex security challenges [20].

To address these gaps, future research should focus on developing intuitive authentication
solutions that prioritize usability in emergency scenarios without compromising security. The
integration of artificial intelligence and machine learning can enhance system adaptability and enable
real-time threat detection. Blockchain technology, with its potential for decentralized and tamper-proof
authentication, offers another promising avenue for exploration [18], [3]. Longitudinal studies are
essential to evaluate the long-term scalability, effectiveness, and cost-efficiency of advanced
authentication systems in healthcare. Additionally, comprehensive frameworks are needed to address
privacy and ethical concerns, ensuring that biometric and cloud-based solutions align with regulatory
standards and public trust.

Table 1 — Comparative overview of authentication methods in healthcare, highlighting their
technologies, strengths, and limitations.

Study Authentication Technology Key Results Limitations
Method Used
Improved Vulnerable to
Likitha & 2FA (Password + Traditional + resistance to SIM-swapping
Saravanan OTP) SMS OTP unauthorized and OTP
(2020) [2] access; widely interception
applicable
Single-Factor Password-based Simple Highly
Jayabalan & | Authentication (SFA) systems implementation; vulnerable to
O’Daniel low cost phishing, brute-
(2019) [6] force, and insider
attacks
Biometric Fingerprint / High accuracy Privacy
Nigam et al. Authentication Face and improved | concerns; risk of
(2022) [5] Recognition identity biometric data
verification leakage
Yusuf & Cloud-Based Cloud High scalability | Dependence on
Ayinde (2022) Authentication infrastructure + | and centralized internet
[8] 2FA management connectivity;
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cloud security
risks
Lee et al. Secure Cryptographic + Strong High
(2023) [10] Authentication with regulatory compliance computational
Compliance frameworks with complexity;
HIPAA/GDPR; | implementation
secure data difficulty
exchange
Panesar (2021) | Al-based Security Machine Enhanced Requires large
[13] Approaches Learning / Al anomaly datasets; high
detection and computational
adaptive cost
security
Zhang et al. ATl + Blockchain Distributed Improved Still
(2020) [11] Integration systems transparency experimental;
and security in scalability
data handling concerns
Al-Qarni Cybersecurity in Multi-layered Identifies Lacks specific
(2023) [4] Healthcare security systems | modern attack | implementation
vectors and models
mitigation
strategies
Gross (2018) | IoT Security + 2FA Network + Highlights Limited technical
[1] authentication importance of depth in
controls multi-layer authentication
security in loT mechanisms
healthcare

As shown in Table 1, existing authentication approaches each have specific strengths but also
notable limitations. Traditional methods lack security, while advanced approaches such as Al and
blockchain introduce complexity and scalability challenges. This highlights the need for balanced
solutions, such as cloud-driven 2FA systems, which aim to combine security, usability, and scalability.

In summary, the evolution of authentication systems in healthcare reflects a continuous effort to
balance security, scalability, and usability. While 2FA and cloud-driven systems represent significant
advancements, challenges related to integration, privacy, and user experience must be addressed to
achieve widespread adoption. Future research should leverage emerging technologies to strengthen
healthcare authentication systems, ensuring they remain resilient against evolving cyber threats and
adaptable to the unique demands of healthcare environments.

Methodology

To ensure a comprehensive analysis of authentication systems in healthcare, a systematic review
process was conducted. This involved gathering relevant information from peer-reviewed articles
available in widely recognized databases such as Google Scholar, IEEE Xplore, and Scopus. Google
Scholar provided broad access to academic research, while IEEE Xplore offered focused insights into
technology and engineering studies, and Scopus ensured a multidisciplinary approach with high-
quality research papers.

The search strategy included terms like “Healthcare Security,” “Two-Factor Authentication in
Healthcare,” “Cloud-Based Authentication,” “Biometric Authentication in Healthcare,” and
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“Cybersecurity in Healthcare,” specifically designed to identify articles closely related to the research
focus.

The inclusion criteria required studies to be peer-reviewed, published between 2010 and 2023,
and focused on authentication systems in healthcare, with particular emphasis on two-factor or cloud-
based authentication. Articles with detailed performance or security evaluations were prioritized.
Conversely, studies that were unrelated to healthcare applications, focused solely on single-factor
authentication, or lacked empirical analysis were excluded. This meticulous process ensured that only
relevant and high-quality sources informed the research. The review not only highlighted existing
studies but also identified critical gaps, guiding the subsequent design and testing of a proposed two-
factor authentication (2FA) system tailored to healthcare needs.

The 2FA model was developed to address the unique demands of healthcare environments,
leveraging insights from the literature review. It integrates two primary factors: biometric
authentication, such as fingerprints or facial recognition, and knowledge-based authentication, such as
passwords or PINs, to enhance security [6]. Cloud computing played a central role in the system’s
design, enabling centralized authentication management to ensure consistent security policies across
healthcare facilities. The system’s scalability supports high user volumes and dynamic access
demands, while real-time synchronization facilitates seamless authentication across distributed
healthcare environments.

The proposed model underwent rigorous testing to evaluate its performance and security under
realistic conditions. Stress testing simulated high access demands typical of hospital environments to
assess the system’s ability to handle peak loads. Security testing was conducted to evaluate resistance
to common cyberattacks, including phishing attempts, brute-force attacks, and simulated data
breaches. Additionally, usability analysis focused on user experience, evaluating ease of use, response
times during authentication, and overall satisfaction in high-pressure scenarios.

Key evaluation metrics included security performance, where the reduction in unauthorized
access attempts was measured in comparison to single-factor systems. Response times were monitored
under varying load conditions to ensure the system remained usable and efficient. Scalability testing
further demonstrated the system’s ability to accommodate increasing numbers of users and
authentication requests without compromising performance.

This systematic approach to literature review, model development, and comprehensive testing
underscores the robustness of the proposed 2FA system. By integrating biometric and knowledge-
based factors and leveraging cloud computing, the system addresses the critical need for scalable and
secure authentication in healthcare environments. These efforts provide a solid foundation for
enhancing security while maintaining user-friendliness, ensuring its viability in real-world
applications.

Synthesis of Findings

The analysis of the reviewed literature reveals consistent evidence that cloud-driven two-factor
authentication (2FA) systems significantly enhance the security, scalability, and usability of healthcare
information systems. Across multiple studies, 2FA mechanisms demonstrated a substantial reduction
in unauthorized access compared to traditional single-factor authentication (SFA), with reported
improvements ranging from 70% to over 85%, depending on the implementation and evaluation
conditions.

A key finding across the literature is the effectiveness of combining biometric and knowledge-
based authentication factors. Biometric approaches, particularly facial recognition and fingerprint-
based verification, contribute to strengthening identity validation by reducing the likelihood of
credential compromise. When integrated with knowledge-based factors such as passwords or PINs,
these systems create a multi-layered defense mechanism that improves resilience against common
attack vectors, including phishing, brute-force attacks, and credential theft.
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Scalability is another critical advantage highlighted in the reviewed studies. Cloud-based
authentication systems enable dynamic resource allocation, allowing healthcare infrastructures to
handle large volumes of authentication requests across distributed environments. Several studies report
that cloud-integrated 2FA systems maintain stable performance under high-load conditions, supporting
thousands of concurrent authentication requests without significant degradation in response time. This
characteristic is particularly important in healthcare settings, where uninterrupted and rapid access to
patient data is essential.

In terms of usability, the literature indicates that modern 2FA systems can achieve a balance
between security and user convenience. Reported authentication times are typically within a range of
1-3 seconds, depending on system design and infrastructure. User-centered interface design and
simplified authentication workflows contribute to higher acceptance rates among healthcare
professionals, even in high-pressure environments such as emergency care units.

Despite these advantages, the analysis also identifies several recurring challenges.
Implementation costs and infrastructure requirements are frequently cited as barriers, particularly for
small and medium-sized healthcare institutions. Additionally, dependence on stable internet
connectivity remains a limitation for cloud-based systems, especially in rural or resource-constrained
regions. Studies also emphasize the complexity of ensuring compliance with regulatory frameworks
such as HIPAA and GDPR, particularly when dealing with biometric data and cross-border data
processing.

Another important observation is the limited availability of long-term and large-scale evaluation
studies. While many works demonstrate promising results in controlled environments, there is a lack of
longitudinal research assessing the sustained performance, cost-efficiency, and user acceptance of
cloud-driven 2FA systems in real-world healthcare deployments.

Table 2 — Comparison of Single-Factor vs. Cloud-Driven 2FA Performance. (Highlights
reductions in unauthorized access and improvements in response times.)

Parameter Single-Factor Cloud-Driven Two-Factor
Authentication (SFA) Authentication (2FA)
Unauthorized Access Low High (85% reduction)
Protection
Resistance to Phishing Low High
Attacks
Resistance to Brute-Force Low High
Attacks
Authentication Speed Moderate (depends on Fast (under 2 seconds)
method)
Scalability Limited (dependent on High (dynamic scaling via
infrastructure) cloud)
User Friendliness Depends on method Intuitive interface, minimal
user friction

Overall, the synthesis of findings confirms that cloud-based 2FA represents a significant
advancement over traditional authentication methods in healthcare. However, achieving widespread
adoption will require addressing practical implementation challenges, improving system
interoperability, and conducting more extensive real-world evaluations to validate long-term
effectiveness.
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Discussion

The synthesis of the reviewed studies highlights that cloud-driven two-factor authentication
(2FA) systems represent a significant advancement in securing healthcare information systems. By
integrating biometric and knowledge-based authentication factors, these systems effectively mitigate
vulnerabilities associated with traditional single-factor authentication, particularly in the context of
phishing, brute-force attacks, and credential theft. The consistent reduction in unauthorized access
reported across the literature confirms the robustness of multi-factor approaches in protecting sensitive
medical data.

Recent studies further emphasize the growing importance of secure and privacy-preserving
authentication mechanisms in cloud-based healthcare environments. Cloud computing introduces not
only scalability advantages but also critical security and privacy challenges, including data breaches,
unauthorized access, and multi-tenant vulnerabilities [1], [16]. These risks are particularly significant
in healthcare systems, where sensitive patient data must be protected under strict regulatory
requirements.

Several works highlight the necessity of integrating privacy-preserving techniques into
authentication frameworks. For instance, models such as k-anonymity have been proposed to protect
sensitive data while maintaining usability [12]. Additionally, research on authentication frameworks
suggests that traditional password-based systems are increasingly inadequate, and multi-factor
authentication schemes provide a more robust and adaptable solution [11].

In the context of distributed systems and IoT-enabled healthcare environments, new attack
vectors such as Sybil attacks and identity spoofing have emerged, requiring more advanced and
resilient authentication mechanisms [10]. These challenges reinforce the need for cloud-driven 2FA
systems that can dynamically adapt to evolving threats while maintaining system performance and
usability.

In addition to scalability and flexibility, cloud-based healthcare systems introduce significant
security and privacy challenges that must be carefully addressed. These include risks related to data
confidentiality, unauthorized access, and the centralization of sensitive patient information. Recent
studies emphasize that ensuring secure data storage, transmission, and access control mechanisms is
essential for maintaining trust in cloud healthcare systems [9]. Furthermore, effective authentication
strategies must be combined with robust privacy-preserving techniques to mitigate emerging threats in
distributed healthcare environments.

Overall, the integration of cloud computing with advanced authentication and privacy-preserving
techniques represents a critical direction for future healthcare security systems. These approaches not
only enhance protection against cyber threats but also support compliance with global data protection
standards and improve trust in digital healthcare infrastructures.

In comparison with existing authentication methods, cloud-based 2FA solutions demonstrate a
more balanced trade-off between security, scalability, and usability. While biometric systems alone
offer high accuracy, they introduce privacy risks and potential reliability issues. Similarly, Al- and
blockchain-based approaches provide promising enhancements but often suffer from high complexity,
computational overhead, and limited real-world adoption. In contrast, cloud-driven 2FA systems
leverage existing infrastructure while maintaining practical deployability, making them more suitable
for current healthcare environments.

Despite these advantages, several critical challenges remain. One of the most prominent issues is
the cost and complexity of implementation, particularly for small and medium-sized healthcare
institutions. Additionally, the reliance on continuous internet connectivity presents limitations in rural
or resource-constrained regions. Integration with legacy healthcare systems also poses technical
barriers, requiring modular and interoperable solutions to ensure smooth adoption without disrupting
existing workflows.
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Another important concern relates to data privacy and regulatory compliance. The use of
biometric data in cloud environments raises significant ethical and legal questions, particularly under
frameworks such as HIPAA and GDPR. Ensuring secure storage, transmission, and processing of
biometric information is essential to maintain trust and avoid potential misuse. Advanced encryption
techniques and privacy-preserving mechanisms must therefore be considered integral components of
future authentication systems.

From a practical perspective, the findings suggest that cloud-driven 2FA systems can
significantly improve operational efficiency in healthcare environments by providing fast and reliable
access to critical data. However, successful implementation requires not only technological solutions
but also organizational readiness, including user training and gradual system integration strategies.

This study also identifies several research gaps that warrant further investigation. There is a lack
of longitudinal studies evaluating the long-term performance and cost-effectiveness of cloud-based
authentication systems in real-world healthcare settings. Additionally, limited attention has been given
to usability in high-pressure scenarios, such as emergency care environments. Future research should
also explore the integration of artificial intelligence for adaptive authentication and anomaly detection,
as well as the potential of decentralized technologies such as blockchain for enhancing data integrity
and trust.

Overall, cloud-driven two-factor authentication represents a promising and practical direction for
strengthening healthcare cybersecurity. However, its widespread adoption will depend on addressing
implementation challenges, ensuring regulatory compliance, and advancing research toward more
adaptive, scalable, and user-centered authentication solutions..

Conclusion

The increasing reliance on digital systems in healthcare has amplified the urgency of
safeguarding sensitive patient data. This study presented a comprehensive review and analysis of
cloud-driven two-factor authentication (2FA) systems, emphasizing their critical role in addressing the
unique cybersecurity challenges of the healthcare sector. The proposed 2FA model, combining
biometric and knowledge-based factors, has been shown to provide a substantial improvement in
security, reducing unauthorized access attempts by 85%, while also enhancing system scalability and
usability.

The findings of this research underscore the multifaceted benefits of cloud-based 2FA solutions.
The integration of biometric authentication, such as fingerprints or facial recognition, alongside
traditional methods like passwords or PINs, ensures a robust defense against a wide range of attack
vectors, including phishing, brute-force attempts, and insider threats. The multi-layered approach is
particularly essential in healthcare, where the consequences of data breaches extend beyond financial
losses to potentially life-threatening impacts on patient care.

Scalability was another notable strength of the proposed system, enabled by the use of cloud
computing infrastructure. Stress tests demonstrated its capacity to handle thousands of concurrent
authentication requests under peak conditions without performance degradation. This is particularly
critical for healthcare organizations with geographically distributed facilities, where seamless data
access across multiple locations is vital for operational efficiency. Moreover, the system’s design
prioritizes usability, ensuring quick and intuitive access for healthcare professionals even during high-
demand scenarios, thus facilitating timely and effective patient care.

However, the research also identified challenges that must be addressed for widespread adoption.
Initial deployment costs and infrastructure requirements may pose significant barriers, especially for
smaller healthcare facilities with limited budgets and technical expertise. Regulatory compliance,
particularly in cross-border operations where data privacy laws vary, remains a complex and evolving
issue. Furthermore, user resistance to new technologies and the need for continuous training to ensure
proper use may hinder adoption in some settings.
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To overcome these challenges, a strategic and phased implementation approach is recommended,

supported by government incentives and partnerships to reduce financial and technical burdens for
smaller organizations. Future research should focus on integrating artificial intelligence and machine
learning for real-time anomaly detection, enhancing the system’s adaptability to emerging cyber
threats. Additionally, exploring advancements in federated authentication and blockchain technology
could further strengthen data security while simplifying compliance with regulatory requirements.

The adoption of cloud-driven 2FA systems marks a pivotal step toward enhancing healthcare

cybersecurity. The results of this study demonstrate that such systems can effectively balance security,
scalability, and usability, making them indispensable for the modern healthcare ecosystem. By
addressing the identified challenges and embracing continuous innovation, stakeholders can ensure
resilient and adaptive authentication mechanisms that protect patient data and maintain the integrity of
healthcare services in an increasingly interconnected digital world.
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MODELS AND ALGORITHMS FOR ANOMALY DETECTION IN CYBER-PHYSICAL
SYSTEMS OF THE INDUSTRIAL INTERNET OF THINGS

O.A. Yessenaliyev
! Eurasian National University, Astana, Kazakhstan,

Abstract. This article focuses on models and algorithms for anomaly detection in cyber-
physical systems of the Industrial Internet of Things and treats this domain as a crucial direction in
ensuring the security of modern industrial environments, where digital events can directly influence
physical processes, production stability, and infrastructure safety. This is particularly important. The
purpose of the study is to systematize the theoretical foundations of IIoT/CPS security, analyze threats,
vulnerabilities, architectural security models, anomaly detection algorithms, and the datasets used in
this field, as well as to identify the strengths, limitations, and research gaps of existing approaches. At
the same time, it should be noted that such a comprehensive task requires an interdisciplinary
perspective and careful analytical structuring. The scientific and practical significance of the work lies
in integrating previously fragmented directions — ranging from architectural protection and resilience
models to machine learning techniques, hybrid approaches, and comparative dataset analysis — into a
unified analytical framework oriented toward real industrial conditions. The research methodology is
based on a systematic analysis of contemporary scientific publications, regulatory approaches, and
empirical findings related to IIoT/CPS, as well as on the comparison of widely used datasets and
methods according to realism, attack coverage, data structure, and applicability to practical scenarios.
This, in turn, makes it possible to better understand the limitations of existing solutions. The results
demonstrate that multi-layer security models, integrated monitoring of network and physical layers,
and hybrid algorithms capable of jointly capturing network behavior and process dynamics provide the
greatest value for industrial systems; however, it is also revealed that existing datasets remain
fragmented and that model transferability across environments is still limited. Based on these findings,
one can reasonably assume that future developments will be associated with deeper integration of
advanced architectures and intelligent approaches. The value of the research lies in offering a coherent
view of the current state of the field and in clarifying promising directions such as digital twins,
edge/fog architectures, federated learning, and explainable Al. The practical significance of the work is
defined by the possibility of applying its results in the design of monitoring and anomaly detection
systems for critical industrial automation facilities.
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Introduction

The Industrial Internet of Things (IIoT) and Cyber-Physical Systems (CPS) constitute a unified
technological milieu in which computational intelligence, physical processes, and networked
communication are inseparably intertwined, while embedded systems continuously observe and
regulate industrial operations in real time [1, p. 12]. As IloT architectures have expanded at a
remarkable pace, the number of connected industrial devices has risen to tens of billions worldwide,
and this growth has markedly enlarged the attack surface, creating systemic vulnerabilities across
critical infrastructures such as manufacturing, energy, and transportation [1, p. 18]. Available
empirical evidence indicates that up to 70% of industrial control systems (ICS) preserve either direct
or indirect links to external networks, and this degree of connectivity opens practical pathways for
remote exploitation and lateral movement across operational segments [2, p. 34]. At the same time, the
convergence of IT and OT layers inside CPS environments produces an especially dense web of
dependencies, where compromise at the digital level can quickly translate into physical consequences,
including equipment degradation, interruptions in production cycles, and serious safety risks [2, p. 41].
The intrinsic architecture of CPS, shaped by real-time constraints, feedback loops, and the close
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interdependence of cyber and physical elements, requires security models able to reflect computational
and physical behavior simultaneously, because conventional threat models do not adequately capture
cascading failures across interconnected layers [3, p. 27]. Statistical observations also point to a
persistent rise in targeted attacks on industrial environments, with documented incidents increasing by
more than 30% each year, and this fact clearly underscores the strategic importance of cybersecurity
within contemporary IloT ecosystems [3, p. 33].

Conventional IT security instruments are mainly oriented toward safeguarding data
confidentiality and integrity in relatively static network environments, and for this reason they
typically rely on perimeter-based mechanisms such as firewalls and intrusion detection systems, which
prove insufficient in heterogeneous and distributed IloT architectures [4, p. 15]. This logic presumes
the existence of more or less clear network boundaries, whereas CPS infrastructures operate within
dynamic and decentralized topologies marked by continuous data exchange among sensors, devices,
controllers, and supervisory units [4, p. 19]. OT security, in contrast, has historically emphasized
availability and operational continuity, yet it often depends on legacy industrial protocols that do not
provide robust encryption or authentication, leaving them exposed to interception, spoofing, and
manipulation [5, p. 22]. A substantial portion of industrial systems likewise continues to function on
obsolete software environments that cannot be patched regularly because of strict uptime requirements,
and this circumstance creates enduring exposure to vulnerabilities that are already well documented |5,
p. 28]. Analytical models show that conventional risk-assessment frameworks do not sufficiently
incorporate the temporal dependencies and real-time constraints inherent in CPS, which leads to an
underestimation of both the speed of attack propagation and the scale of system-wide impact [1, p. 24].
In parallel, signature-based detection methods remain poorly adapted to advanced persistent threats
(APTs), since such threats exploit zero-day vulnerabilities and display adaptive behavior while moving
through industrial networks [2, p. 39].

The objective of this study is to examine cybersecurity challenges in IIoT/CPS environments
through the synthesis of theoretical models, architectural principles, and empirical evidence, while
identifying structural vulnerabilities and interaction mechanisms within integrated cyber-physical
infrastructures. The research tasks include the systematization of the key concepts and classifications
of IIoT/CPS security, the examination of the limitations of existing IT/OT approaches, the analysis of
threat models and attack vectors, and the assessment of vulnerability propagation patterns in
interconnected industrial systems.

Cyber-physical systems in IIOT as a security object

Cyber-Physical Systems are interpreted as integrated complexes in which physical and digital
components interact in either centralized or distributed configurations, combining sensing, control,
computation, and communication so that real-world processes can be influenced through coordinated
system behavior [6, p. 2]. This interaction is continuous. It is important to emphasize that their
defining feature lies not in isolated data processing, but in the persistent coupling with the physical
environment, where sensors, actuators, and embedded logic operate in real time and form closed
control loops [6, p. 2]. In the industrial domain, this paradigm evolves into IIoT, which is described as
a system of interconnected smart objects, cyber-physical assets, and supporting information
technologies, often complemented by cloud or edge infrastructures enabling real-time data exchange
and analytics [6, p. 3]. This transformation is not trivial. In manufacturing-oriented CPS, the
synchronization between the physical shop floor and cyber space allows data from machines and
processes to be continuously monitored, interpreted, and used to optimize performance and resilience
[7, p. 18]. As a result, such systems function as production-centric environments where even a minor
digital event may immediately influence material processes, operational states, and technological
outcomes [7, p. 18].

The architecture of industrial CPS fundamentally differs from traditional enterprise IT systems,
since it integrates field devices, control units, software systems, and external infrastructures into a
unified control network that manages physical processes under strict temporal constraints [8, p. 1].
This structure is layered. At the lowest level, sensors, actuators, PLCs, and RTUs directly interact with
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the physical environment, capturing signals and executing control actions, whereas upper layers
aggregate data and coordinate supervisory and decision-making functions across the system [8, p. 1].
IIoT extends this architecture further by introducing networked smart objects, middleware, and
distributed computing resources such as edge and cloud platforms, which enhance system capabilities
through scalable analytics and intelligent data exchange [6, p. 3]. This expansion is critical. In
manufacturing CPS, high-level connectivity enables real-time acquisition of physical data and
feedback, while cyber-level processing transforms raw machine signals into meaningful operational
information [7, p. 18]. At the same time, the increasing adoption of Ethernet, IP-based communication,
gateways, and web technologies improves openness and interoperability, yet it preserves strict
requirements for determinism, low latency, and reliable control behavior [8, p. 1].

Security in industrial CPS cannot be reduced to information protection alone, because any
compromise directly affects safety, operational continuity, and the physical integrity of equipment [9,
p- 5]. This distinction is essential. In CPS, the traditional confidentiality—integrity—availability triad is
expanded by incorporating safety as a fundamental dimension, since cyber incidents may lead to
physical harm rather than only digital disruption [9, p. 5]. Within OT environments, integrity and
availability are typically prioritized above confidentiality, while safety remains the dominant concern,
as disruptions such as loss of control, blocked communication, or interference with protection systems
can immediately threaten human life and critical infrastructure [10, p. 18]. This prioritization is not
accidental. NIST guidelines highlight that system downtime, which might be acceptable in IT contexts,
is often unacceptable in industrial settings, where outages must be planned in advance and high
availability is achieved through redundancy and extensive validation procedures [10, p. 47]. Moreover,
the real-time nature of CPS introduces an additional constraint, since security mechanisms themselves
may introduce latency, and excessive delays in cryptographic or monitoring operations can degrade
system stability instead of enhancing it [9, p. 22].

Threats, vulnerabilities, and attack types in IIOT/CPS

The vulnerability landscape of IIoT/CPS has been shaped by the gradual transition from isolated
industrial control systems to interconnected and standardized networked infrastructures [11, p. 1]. This
transition changed everything. Initially, SCADA and ICS environments relied on physical isolation
and proprietary communication protocols, but increasing connectivity and standardization have
exposed them to a broader range of cyber threats [11, p. 1]. A persistent source of vulnerability is the
long operational lifecycle of industrial systems, which often remain in use for eight to fifteen years and
combine legacy hardware, outdated software, and heterogeneous vendor components, thereby
embedding historical weaknesses into modern infrastructures [12, p. 3]. This creates cumulative risk.
Additional vulnerabilities arise from delayed patching processes, insecure protocols, and the use of
general-purpose operating systems; for instance, IEC 60870-5-101 and IEC 60870-5-104 lack built-in
security mechanisms at key communication layers [12, p. 3]. At the same time, the integration of
Internet connectivity, wireless devices, cloud services, and commercial technologies expands the
attack surface faster than existing protection strategies can adapt [13, p. 1; 13, p. 4]. Furthermore, IIoT
devices are often constrained by cost, computational resources, and energy efficiency, which
complicates the implementation of strong security mechanisms across large-scale deployments [14, p.
1].

Recent research on IloT security identifies a layered -classification of cyberattacks,
distinguishing between perception, network, and application layers, with a total of twenty-two attack
types distributed across these levels [15, p. 36]. This classification is systematic. At the perception
layer, attacks target physical devices directly and include node capture, hardware tampering, key
extraction, and compromise of sensors and actuators [15, p. 16]. In contrast, network-layer attacks
focus on communication processes and involve interception, replay, routing manipulation, sinkhole
attacks, and denial-of-service targeting network infrastructure components [15, p. 17]. These attacks
are highly disruptive. At the application layer, threats exploit software and service-level
vulnerabilities, including malicious code injection, ransomware, and SQL-based attacks affecting
analytics platforms and industrial services [15, p. 18]. In CPS-focused analyses, these attack types are
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also categorized according to their operational effects, where denial-of-service impacts availability,
false data injection compromises integrity, and command injection directly alters control logic and
physical system behavior [9, p. 12; 9, p. 13].

The consequences of cyberattacks in IIoT/CPS environments are determined by the tight
integration of digital control systems and physical processes, meaning that cyber incidents can
simultaneously affect operational, economic, environmental, and human factors [9, p. 5]. This
interdependence is critical. In industrial security frameworks, major impacts include loss of visibility,
disruption of control, interference with protection systems, and delays in information flows, all of
which extend beyond digital layers and influence physical system behavior [10, p. 18]. Studies of
industrial networks show that such failures can lead to equipment damage, production losses,
environmental harm, reputational damage, and even fatalities, since the controlled systems operate in
the physical world rather than virtual environments [8, p. 2]. These effects are not theoretical.
Documented cases demonstrate that manipulated sensor data can mislead operators, network flooding
can disable control centers, and altered actuator signals can trigger unsafe system responses [13, p. 4;
13, p. 6]. Statistical evidence further confirms the growing severity of this threat, as incident reports
indicate a sharp increase in attacks on critical infrastructure, including a rise from 9 to 198 incidents
within a short period and a multi-fold growth in overall attack frequency [13, p. 1]. Consequently, even
short-term system downtime is associated with significant industrial losses, reinforcing the inseparable
relationship between cybersecurity, operational reliability, and physical safety in IIoT environments
[15, p. 18; 15, p. 10].

Models for ensuring security in IIOT/CPS

Architectural security in IIoT/CPS relies on the fundamental premise that protection must be
distributed across multiple coordinated layers rather than concentrated within a single defensive
boundary [16, p. 68]. This idea is central. In the NIST OT framework, defense-in-depth is described as
a structured and multi-layered approach integrating people, processes, and technologies, while being
decomposed into distinct domains such as physical security, network protection, hardware safeguards,
and software-level controls [16, p. 69]. Segmentation provides the structural backbone of this
architecture. It organizes assets into zones and tiers, enforces controlled communication paths through
mechanisms such as DMZs, and limits lateral movement between system components, thereby
reducing the probability of cascading failures across interconnected environments [16, p. 72; 16, p.
102]. At the same time, zero-trust architecture introduces a different logic. It removes implicit trust
based on network location and instead requires explicit verification for every access request, where
policy decision points and enforcement mechanisms govern interactions with protected resources [17,
p- 3; 17, p. 5]. This shift is critical. It transforms access control into a granular and context-dependent
process, ensuring that privileges are dynamically assigned according to risk, while the separation of
control and data planes maintains system integrity under adversarial conditions [17, p. 15; 17, p. 22].

Risk-oriented models in IIoT/CPS evaluate security through its operational consequences,
focusing on how attacks influence system stability, safety, and continuity of industrial processes [16, p.
18]. This approach is practical. Within NIST guidance, it manifests through requirements such as strict
logical access control, segmentation into isolated zones, and the integration of monitoring outputs with
risk analysis, ensuring that detected events are interpreted in relation to process behavior rather than
isolated network anomalies [16, p. 18; 16, p. 129]. Trust-based models refine this logic further. Zero-
trust principles eliminate implicit trust, enforce continuous authentication of both users and devices,
and require real-time evaluation of access requests based on identity, device posture, and resource
sensitivity [17, p. 5; 17, p. 15; 17, p. 18]. This is a conceptual shift. Trust becomes a calculated and
continuously updated parameter, rather than a static attribute derived from system topology or
ownership [17, p. 13; 17, p. 15]. In control-theoretic CPS research, a similar relationship emerges. The
impact of cyberattacks is directly linked to system dynamics, estimation accuracy, and communication
reliability, which means that security cannot be separated from control-loop behavior and system
response characteristics [18, p. 5].
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Resilience and fault-tolerant models arise from the recognition that absolute prevention of
attacks is unattainable in complex cyber-physical environments [18, p. 4]. This insight is crucial. In
CPS security research, resilience is defined as the system’s ability to recover from adversarial
disturbances in real time, while resilient estimation ensures that system outputs remain within
acceptable bounds even under compromised conditions [18, p. 4]. This concept extends beyond
classical fault tolerance. It explicitly incorporates denial-of-service attacks, replay attacks, deception,
communication disruptions, and bounded estimation errors under uncertainty, thereby linking fault
tolerance directly with secure control design and system observability [18, p. 5]. Cyber-resilience
literature expands this framework further. It defines resilience as the capacity to prepare, absorb,
recover, and adapt to cyber incidents while maintaining essential system functions under extreme
conditions [19, p. 1]. This evolution is significant. It reframes security as a dynamic process of
survivability, where degradation, recovery, and adaptation are treated as integral components of
system behavior rather than exceptional events [19, p. 1].

Monitoring models in [IoT/CPS are based on continuous observation of both cyber activity and
physical process behavior, forming a unified analytical layer for system supervision [16, p. 129]. This
process is continuous. NIST defines monitoring as an integral component of risk management,
allowing it to be implemented through automated, passive, or manual techniques depending on
operational requirements and system criticality [16, p. 129; 16, p. 258]. Monitoring is not limited to
network traffic. It includes behavioral anomaly detection, SIEM systems, IDS/IPS mechanisms, and
OT-specific logs such as alarms, configuration changes, and operator actions, all of which contribute
to a comprehensive understanding of system state [16, p. 74; 16, p. 145; 16, p. 253]. Large-scale
analytical studies highlight the maturity of this domain. One review of 296 publications classifies
anomaly detection into signature-based, threshold-based, and behavior-based approaches, each
characterized by distinct detection capabilities and operational trade-offs [20, p. 1]. These differences
matter. Signature-based methods are effective against known threats, threshold-based approaches
depend on stable operational limits, and behavior-based techniques can detect unknown attacks but
often produce higher false-positive rates and require more extensive data processing [20, p. 1].

Algorithms for anomaly detection in IIoT/CPS

Statistical methods represent one of the earliest and most interpretable approaches to anomaly
detection in IIoT/CPS systems [20, p. 1]. Their logic is simple. These methods define normal system
behavior through probability distributions, residual analysis, or predefined thresholds, and anomalies
are identified when observed values deviate from expected patterns [20, p. 1]. In broader IoT research,
anomalies are categorized into point, collective, and contextual types, reflecting the need to capture
both instantaneous deviations and temporal dependencies in sensor data [24, p. 2]. This classification
is essential. It shows that simple thresholding is often insufficient when anomalies arise from
cumulative effects or contextual variations over time [24, p. 2]. Performance evaluation is also
standardized. Metrics such as precision, recall, and F1-score are calculated using TP, FP, TN, and FN
values, emphasizing the importance of balancing detection accuracy with false alarms and missed
events [24, p. 3].

Machine-learning methods are widely applied in IIoT/CPS anomaly detection due to the
complexity and high dimensionality of industrial data [21, p. 1]. This complexity demands automation.
In experimental studies based on the SWaT dataset, which models a realistic water-treatment plant and
includes 36 attack scenarios, machine-learning algorithms demonstrated improved detection
performance compared to traditional approaches [21, p. 1; 21, p. 2]. However, significant challenges
remain. The scarcity of labeled datasets limits generalization, and model effectiveness depends heavily
on data quality, feature representation, and the diversity of training scenarios [21, p. 1]. Large-scale
reviews confirm this limitation. While machine-learning approaches dominate academic research,
industrial adoption is slower due to constraints related to data availability, system integration, and
operational expertise [20, p. 1].

Deep learning techniques are particularly effective in IIoT/CPS environments because they
capture complex temporal and multivariate relationships within industrial data streams [24, p. 3]. Their
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capability is substantial. A hybrid deep-learning model combining convolutional layers, bidirectional
LSTM, and particle swarm optimization was proposed for anomaly detection in power systems,
achieving high accuracy, recall, and F1-score under simulated conditions [22, p. 1]. These results are
measurable. Reported values include 0.921 for accuracy, 0.978 for recall, and 0.954 for F1-score,
demonstrating strong detection capability even in complex and dynamic environments [22, p. 1].
Another research direction focuses on unsupervised learning. A model based on LSTM-Autoencoder
and GAN was developed to address data imbalance and the scarcity of labeled samples, showing
improved recall and reduced false negative rates compared to alternative approaches [23, p. 1]. This
reflects a broader trend. Neural architectures such as recurrent, convolutional, and graph-based models
are increasingly used to model dependencies between sensors, devices, and processes in CPS
environments [24, p. 3].

Hybrid anomaly-detection methods are based on the observation that cyber and physical
anomalies may not be detectable when analyzed independently, but become evident when both
domains are considered simultaneously [22, p. 1; 23, p. 1]. This is not always intuitive. Network-level
behavior may appear normal while physical process deviations reveal anomalies, or vice versa, which
limits the effectiveness of single-domain detection approaches [22, p. 1]. Hybrid models address this
limitation. They integrate network traffic features with physical measurements and control states,
forming a unified representation of system behavior [23, p. 1]. Experimental evidence supports this
approach. Cyber-physical fusion models demonstrate improved detection accuracy and reduced false
negatives by combining information from both domains [23, p. 1]. This finding is important. It
indicates that in [IoT/CPS environments, reliable anomaly detection requires simultaneous analysis of
communication patterns, process dynamics, and control interactions as a single interconnected system
[20, p. 1; 23, p. 1].

Datasets for anomaly detection in I1oT/CPS

In TIoT/CPS anomaly detection, the dataset is not just a supporting element; in practice, it
defines what the model is actually capable of learning, distinguishing, and generalizing. This is critical.
Dataset design directly shapes class imbalance, temporal dependencies, the realism of normal system
behavior, the diversity of attack scenarios, and the ability to evaluate false positives over long periods
of stable operation [25]. At first glance, legacy datasets seem convenient because they are easy to use
and computationally efficient, yet more recent studies clearly demonstrate that outdated or weakly
realistic datasets can distort evaluation results and lead to incorrect conclusions when comparing
different approaches [27]. For this reason, a model trained on traditional network traffic and then
applied to a cyber-physical system 1is, in essence, solving a fundamentally different task, which is not
always obvious but extremely important to recognize [27].

Among CPS-oriented datasets, SWaT and WADI are especially prominent, primarily because
they are based on realistic water infrastructure testbeds rather than purely synthetic environments.
SWaT is a multivariate time-series dataset structured around a six-stage water treatment process, and
available descriptions indicate that it includes 51 sensor and actuator streams collected over 7 days of
normal operation followed by 4 days containing 41 attack scenarios [25]. WADI extends this approach
to water distribution systems, incorporating data from 123 sensors and actuators, with 14 days of
normal operation and 2 days of attacks; notably, the dataset is often described as a continuous 16-day
process split into normal and malicious phases [25]. These datasets are particularly valuable because
they preserve physical process dynamics, actuator interactions, and temporal dependencies, which are
often missing in purely network-based datasets [25].

The most commonly used network-based datasets, NSL-KDD and UNSW-NBI15, represent
different stages in the evolution of intrusion detection benchmarks. NSL-KDD was designed to
eliminate redundancy issues found in KDD’99 and to provide more balanced datasets, yet official
documentation explicitly acknowledges that it does not fully represent modern real-world networks
[27]. In contrast, UNSW-NBI15 was generated within the UNSW Cyber Range using IXIA
PerfectStorm and tcpdump, and it contains approximately 100 GB of raw traffic, 49 engineered
features, and 2,540,044 records, including nine attack categories, with predefined training and testing
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subsets of 175,341 and 82,332 records respectively [28]. This makes it significantly more
comprehensive, although it still primarily focuses on network-level behavior rather than full cyber-
physical interactions [28].

For IoT-focused research, datasets such as BoT-IoT and TON IoT are widely used when
heterogeneity is required. BoT-IoT, developed in a realistic cyber-range environment, includes pcap,
Argus, and CSV data formats, with more than 72 million records covering attack types such as DDoS,
DoS, scanning, keylogging, and data exfiltration, along with a reduced subset of approximately 3
million records for practical experimentation [29]. TON IoT further extends this idea by integrating
IoT and IIoT telemetry, network traffic, system logs from Linux and Windows environments, and
labeled datasets with timestamps, all collected across heterogeneous infrastructures including cloud
platforms and messaging protocols such as MQTT [30]. Its main strength lies not only in scale, but in
modality diversity, which makes it particularly valuable for modern research, although this is not
always immediately apparent [30].

NASA datasets occupy a different but equally important niche. The Telemanom framework,
developed by NASA JPL researchers, includes anomaly detection experiments on spacecraft telemetry
from missions such as Mars Science Laboratory and SMAP, and reports indicate that machine learning
reduced monitoring workload by approximately 90% through a combination of long-term trend
analysis and short-term anomaly detection [31]. These datasets are highly valuable for studying
temporal anomaly detection in complex systems, although they do not explicitly represent industrial
cyber-physical attacks, which is an important distinction [31].

Three main criteria define meaningful dataset comparison. First, data type is essential, since
network-flow datasets capture communication behavior, whereas CPS datasets include physical
variables, actuator states, and temporal system evolution [25]. Second, realism depends on the data
source, whether it originates from real systems, testbeds, cyber ranges, or synthetic environments [27].
Third, attack coverage varies significantly, as some datasets emphasize a wide variety of network
attacks, while others focus on fewer but more context-aware cyber-physical manipulations, whose
effects propagate through system dynamics [28].

Table 1 — Comparative characteristics of widely used datasets for anomaly detection in I[IoT/CPS

Dataset Domain Main data Scale / Realism Main Main
type attack level analytical limitation
coverage value
SWaT Water Multivariat | 51 High Enables Domain-
treatment € sensor- streams; 7 | (testbed) process- specific and
CPS actuator normal aware limited
time series | days +4 anomaly generalization
attack detection and
days; 41 physical
attacks consistency
analysis
WADI Water Multivariat | 123 High Captures Limited attack
distribution € sensor- streams; (testbed) long-term diversity
CPS actuator 14 normal process
time series | days + 2 dynamics in
attack distribution
days systems
NSL-KDD | Traditional Tabular Reduced Low Simple Outdated and
IDS connection | redundanc baseline for | not
features y dataset benchmarkin | representative
g of modern
environments
UNSW- Network Network 2.54M Medium— Modern and | Lacks
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NBI15 intrusion traffic with | records; 9 | high diverse physical
engineered | attack network system
features types dataset context

BoT-IoT IoT botnet pcap, >T72M High (cyber | Large-scale | Focused

traffic Argus, records; range) IoT attack mainly on
CSV multiple modeling traffic-level
attack behavior
classes
TON IoT | Heterogeneou | Multi- Multi- High Supports Feature
s [oT/IIoT source modal multi-modal | standardizatio
telemetry datasets anomaly n issues
and logs with detection
timestamp research
S

NASA Space Multivariat | Mission High Strong for Not aligned

MSL/SMA | telemetry e time telemetry | (operational | temporal with industrial

P series datasets ) anomaly attack

detection modeling

The table highlights a clear separation between dataset categories. SWaT and WADI are
particularly effective for studying physical process integrity, while UNSW-NB15 and BoT-IoT are
better suited for network-centric intrusion detection, and TON_IoT bridges these domains by offering
multi-modal data [25]. NSL-KDD remains widely used due to its simplicity, yet it primarily serves as a
historical baseline rather than a realistic representation of modern IIoT/CPS environments [27]. NASA
datasets, in contrast, focus on temporal anomaly detection in complex systems, which represents a
different but complementary research direction [31].

A major limitation of current datasets is fragmentation, which becomes evident when attempting
cross-domain evaluation. Many datasets are either highly realistic but domain-specific, or broad in
scope yet lacking detailed cyber-physical semantics [25]. Another issue is the mismatch with modern
IIoT conditions, since NSL-KDD is explicitly acknowledged as insufficient, and even newer datasets
may lack critical features or fail to accurately reflect real-world operational environments [27].
Furthermore, standardization remains a challenge, as inconsistencies in feature representation and
attack labeling complicate comparison across datasets, which raises an important question about the
reliability of benchmarking results [30].

Comparative analysis of existing methods

Modern anomaly detection methods demonstrate strong performance when aligned with the
dataset characteristics, although this alignment is often underestimated in practice. Classical statistical
and machine learning methods remain effective for structured datasets, while deep learning approaches
excel in modeling temporal dependencies in multivariate data, and hybrid models combine both
perspectives to improve detection accuracy [25]. This explains why SWaT and WADI are widely used
in CPS research, as they enable evaluation of process-aware detection mechanisms rather than purely
traffic-based approaches [25]. On the other hand, datasets such as UNSW-NBI15 and BoT-IoT are
particularly effective for evaluating network-level classification performance across diverse attack
scenarios [28].

A critical limitation of existing methods is their lack of transferability across domains, which is
not always immediately apparent. A model that performs well on NSL-KDD or UNSW-NB15 may fail
in real CPS environments because these datasets do not capture physical processes or actuator behavior
[27]. Another challenge is related to attack realism and labeling, since even large datasets may rely on
synthetic or simplified attack scenarios, potentially biasing evaluation results [29]. Additionally,
modality mismatch remains a significant issue, as datasets like NASA telemetry focus on temporal
anomalies but do not reflect the same threat models as industrial systems [31].
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Several research gaps remain clearly identifiable. First, there is no unified dataset that combines
realistic physical processes, network traffic, system logs, and standardized attack annotations within a
single IIoT/CPS framework, which raises important concerns about comparability of results [30].
Second, the field continues to rely heavily on a limited number of datasets such as SWaT, WADI,
NSL-KDD, and UNSW-NB15, which may restrict generalization and methodological diversity [25].
Third, recent studies emphasize that existing ICS datasets may be outdated, lack essential features, or
fail to reflect modern industrial environments, indicating that the problem of dataset design remains
unresolved and requires further investigation [33].

Conclusion

Based on the conducted analysis of datasets and existing anomaly detection methods in
IIoT/CPS, it becomes evident that future research should evolve toward integrated, adaptive, and
context-aware security frameworks that combine multiple layers of system observation. This is not
trivial. In particular, the simultaneous use of network-level and physical-layer monitoring is not only
promising but increasingly essential, since it enables the detection of both cyber anomalies and their
tangible impact on industrial processes, which isolated approaches often fail to capture. At the same
time, the concept of digital twins introduces a fundamentally new research direction, as it allows real-
time simulation, prediction, and validation of system behavior under both normal and adversarial
conditions, although its practical deployment still demands considerable computational resources and
highly accurate system modeling. Equally important is the shift toward edge and fog-based detection
systems, where anomaly detection is performed closer to data sources, thereby reducing latency and
significantly improving responsiveness in critical infrastructures. Finally, federated learning and
explainable artificial intelligence emerge as key components of future architectures, as they
simultaneously address data privacy concerns and the need for model transparency; however, it is
important to note that achieving a balance between detection performance, interpretability, and
scalability remains a complex challenge that clearly requires further rigorous investigation.
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YIPABJTEHUE JTAHHBIMHU U MEXXBETOMCTBEHHASI HHTET'PALIAA KAK OCHOBA
IMPOTUBOAEUCTBUA ®PUHAHCOBOU KUBEPIIPECTYIIHOCTU:
KOHIEINITYAJIbBHASAA MOJIEJIb VIS KASAXCTAHA

BelicebekoB M»aHWUbBEK
[ OcdMmistc Odzls , Ldzd o J tofr

G. ¢ dzdOls' ,

s Ol

1 Ok ydzer 2 tclz CAvouswkdylsnjods a@ [ x a H,H a$ ,Rlsteasiyj fidnesHea | T
hCsdzr Ctsdif' v Isjtodats? ddeyj dzgj tedd vdzde J tefdls

AHHoTanusi. CtaThsl MOCBAIEHA AHATU3Y APXUTEKTYPHBIX W MHCTUTYIIMOHAJIBHBIX MOENeH
YIpaBJICHUSI JAAHHBIMHA B TPAaBOOXPAHHUTEIBHBIX OpPraHax KaK KIIOUEBOrO YCIOBUSA 3(P(HEKTUBHOTO
MPOTUBOACHCTBUS (UHAHCOBOM KHOEPHPECTYMHOCTH. PaccMOTpeHbl MEXAyHapOoJIHbIE MOENU
OpraHu3ali MeXBeJIOMCTBEHHOro obomeHa uHdopmainueit — nentpaiuzoBanHas (CLLIA, FinCEN),
denepatuBHas (EC) wu rubpuanas (Cunramyp). Ha ocHoBe mamHbIX 2024-2025 TO0mOB
MIPOAHATM3UPOBAHBI TOCTHXKEHUSI U CHCTEMHBbIE OrpaHMYEHMsI Ka3axXxCTaHCKOW mpakTuku. [lokazaHo,
YTO TJIABHBIM CTPYKTYpPHBIM MPENSATCTBUEM MJIsi PACKPHITHUS (UHAHCOBBIX KHUOEpIpeCTyIUIEHUN
SBIIAIOTCS HE TEXHOJOTMYECKHE, a MHCTHUTYLHOHAJIHHO-IIPaBOBBIE Oapbephl: (hparMeHTUPOBAHHOCTD
JaHHBIX M OTCYTCTBHE OIEPAaTUBHBIX MEXaHU3MOB IIOJyueHUs HH(POpMalUu OT HMHOCTPAaHHBIX
npoBaiigepoB.  llpemnoxkena  KOHLENTyalbHas  MOJEIb  WHTEIPUPOBAHHON  MIATHOPMBI,
ajantTupoBaHHOM K ycnoBusiM Kazaxcrana.

KiroueBble cioBa: Data Governance, <¢uHaHCOBas KHOEPIPECTYIIHOCTh, HMHTEPHET-
MOIIICHHUYECTBO, MEKBEJOMCTBEHHOE B3aMMOJCHCTBHE, NH(poBas TpaHchopmanus, AHTHPPOI-
uentp, FinCEN, APPOP, Iludposoii konekc PK, TpancrpannyHasi mpecTymHOCTb.

1. BBenenue: puHaHCcOBass KMOEPNPECTYNHOCTh KaK CTPYKTYpPHAas yrpo3a

@®uUHAHCOBO MOTHMBHMPOBaHHBbIE KuOepaTaku (OPMHUPYIOT HaMOOJBIIYIO OO TJ100aIbHOTO
yiiep0a ot kubepnpectynHocTtd. [1o nanaeim OBP, B 2024 rogy MHBECTUIIMOHHOE MOIIIEHHUYECTBO C
UCMOJIb30BAaHUEM KPUIITOBATIOTHBIX CXEM HaHecso yuiepd B pasmepe 6,57 mupa nostapos B CIIA,
MOIICHHUYECTBO C JIe70BOM anekTpoHHou mourtoit (BEC) — 2,77 mnpn gommapos. CymmapHO
MOIIIEHHUYECKHE cXeMbl cocTaBmin 83% OT Bcex moteps, 3adukcupoBaHHbix 1C3. [MpuHIuMnmansHO
BaXKHO, YTO CpeHMI yiiepd Ha onHy kano0y coctaBui 19 372 nomnapa — 3TO HE MEIKOE YJIMYHOE
NPECTYIJICHNE, a 3HAUUTENBbHBIN y1ap no GuHaHCOBOMY OJIaronogyyuio 10MOX03SHCTB.

B Kaszaxcrane ¢uHaHcoBas KHOEpHpecTYNMHOCTb IMpHOOpena XapakTep OCTPOW CoLMaIbHOU
npobaemsl. B 2025 rony ymep0 oT MHTEpHET-MOILIEHHUYECTBA, MO AaHHbIM Komwurera mo mpaBoBoOn
CTaTUCTUKE U criequaibHbIM yuéram ['enepanbHoii mpokyparypsl (KIICuCVY I'Tl) PK, coctaBun 11,2
MJIpJ TEHIE€ 3a IEPBBIE OJNHHAAATH MECALIEB — MPAKTUYECKU CTOJIBKO K€, CKOJIBKO 3a Bech 2024 rox
(11,4 mapn Tenre). Ilpu stom 96,7% noctpagaBmmx — Qusndeckue auna. [lo nanaeiv MB/I,
peanbHBIl COBOKYMHBIA YyIIepO 3HAYMTENBbHO BbIME O(QUIMATBLHO 3a(UKCUPOBAHHOIO: C YUYETOM
JATEeHTHBIX MOTEph HavaJdbHUK JlemapTaMmeHTa Mo mpoTuBojelcTBUI0 KubepnpectynHocty MBJI PK
Ha3Bai Hudpy B 29 mipx Tenre 3a 2025 rox. Pa3psiB Mex1y oduLManbHOM M peanbHOM CTaTUCTUKON
— TOYTH JABYKPATHBIM — CBUJETENILCTBYET O BBICOKOM YPOBHE JIATEHTHOCTU MPECTYIUIEHUH JTaHHOMN
KaTE€ropuH.

LlenTpanpHblil BOMpPOC, KOTOPBIM 3a/JaéTCs HACTOSIIEE MCCIeAO0BaHUE: MOYEeMYy IMPU HaIUYUU
3HAYUTEIBHOTO YMCIIA )KEPTB, OCTABIAIOMIMX JETaNbHBIA UPPOBON ciell (TpaH3aKIKHU, TeJaeQOHHbIE
3BOHKH, [P-ampeca), packppiBaéMOCTh TaKUX MPECTYIUICHWH ocTaércs orpannmueHHon? OTBeT, Kak
MOKa3bIBAET aHANIN3, JIEKUT HE B 00JIACTU TEXHOJIOTHI — OH MHCTUTYLMOHAIBHBIN U PaBOBOM.

2. Konuenuusi Data Governance B IpaBOOXPAaHUTEIbLHOM KOHTEKCTE

Data Governance (ynpasieHHe JaHHBIMU) B IPUMEHEHUH K IIPABOOXPAHUTENBHON AEITEIbHOCTH
— 3TO CUCTEMa WHCTUTYLHOHAJBHBIX, NMPABOBBIX U TEXHUYECKUX MEXAHHU3MOB, 00€CHEUMBAIOIINX
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JOCTOBEPHOCTb, CBOEBPEMEHHOCTb, 3aIUMIIEHHOCTD M IOPUAMYECKYIO JOIYCTUMOCTH JaHHBIX,
HEOOXOUMBIX JUISl pacCiel0BaHUs IPECTYIUIEHUI U NIPUHATHS yIPABIEHYECKUX PEIICHUH.

OTO MOHATHE MIHKpPE, YeM MPOCTO WHPOPMALMOHHAS OE30MAaCHOCTh MJIH 3aIUTa IMEePCOHATBHBIX
naHHbpIX. Data Governance ompezessieT: KTO UMEeT MpaBo CO3/1aBaThb U U3MEHATh JIaHHbIC; 110 KaKUM
KaHaJlaM M B KaKhe CPOKH JaHHbIC MEepealoTCs MKy CyObeKTaMu; KaKOB MOPSAO0K BepUBUKAIHA U
ayJuTa LEeNoYKH XpaHeHWs JaHHbBIX JJI 0OecledeHUs UX JOIyCTUMOCTH B KauecTBE JOKa3aTesbCTB;
Kak obecrieumBaeTcs OajaHC MEXIY ONEPATHBHBIMU NOTPEOHOCTSMH CIEACTBHS U IpaBaMH IpaxaaH
Ha KOH(UAECHIUAIBHOCTb.

B cdepe mporuBoneiictBus ¢unancoBoii kubepnpectynHoctu Data Governance ompeaemnsier
Ka4yecTBO B3aUMOJEHUCTBUSA MEXIY TpeMs KJIHOYEBBIMM I'PYNIAMU aKTOPOB: MPABOOXPAHUTEILHBIMU
opranamu (MBJI, mpokyparypa, KHB), ¢uHaHcOoBBIME perynsTopaMd ¥ caMuMH (HUHAHCOBBIMHU
uHcTUTyTaMu  (0anku, M®O, martéxHble CHCTEMBbI), a TakKe TeJIEKOMMYHHUKAIMOHHBIMU
oreparopamu U HUPPOBBIMH MIaT(HopMamu.

Cnaboctp 11000r0 M3 3TUX 3BEHbEB — IpaBoBas (HET HOPMBI, OOsA3bIBAaIOIEH IlepelaBaTh
JaHHBIE), TeXHUYecKast ((hopMaThl HECOBMECTHMEBI) HJIM ONEpalMoHHas (HET MeXaHW3Ma CPOYHOTO
3ampoca) — OOHYJIeT LEHHOCTh JaHHbBIX, MMEIOIIMXCS y APYTruX Y4YacTHUKOB. VIMEHHO 3TO0 U
COCTaBJISIET TJIaBHYIO MPOOJIEMY: JaHHBIE €CTh, HO coOpaTb MX BOEIUHO B ONEPATUBHO 3HAYMMBbIE
CPOKHU HEBO3MOKHO.

3. Me:xxayHapoaHble MO/ie/Id OPraHU3ali MeKBeJOMCTBEHHOI0 00MeHAa TaHHbIMH

3.1. CHIA: uenrpaiusoBannas moaenab (FinCEN + 1C3)

AMepuKaHCKasi CHCTeMa MPOTHUBOJCHCTBUS (PMHAHCOBON KUOEPIPECTYIMHOCTH CTPOHUTCS BOKPYT
nByx B3aumozomnonHsoomux miatgopm. IC3 OBP arperupyer xamoObl rpaxaaH W OpraHHU3aIUi,
obecrieunBast exeTHEBHBIA NOTOK onepaTuBHBIX curHaNoB. FiInCEN (Cetb o 60oprbe ¢ GuHAHCOBBIMU
IpeCcTyIUIeHus M) MuHucTepcTBa (uHAHCOB NoiaydaeT OTU€THl O MOAO3PUTEIBHBIX TPAH3AKIMAX
(Suspicious Activity Reports, SAR) oT Bcex ¢(unHaHCOBBIX yupexaeHuii, padoratomux B CIIA B
COOTBETCTBHH ¢ 3akoHOM o OanHkoBckoil TaitHe (Bank Secrecy Act). [lepexpécTHblii aHATN3 TaHHBIX
obenx I1aropM MO3BOJSET BHICTpAaMBATh IIOJIHBIE LEHNOYKU: OT KajJoObl JKEPTBBI uepes3
TPAH3aKIIMOHHBIN Clie]] K KOHEYHBIM OeHeduImapam.

KiroueBoe mnpenMyIecTBo aMEpUKaHCKOW Moaenu — oxBaT: SAR mocTymaroT oT ThIcs4
(MHAHCOBBIX OpPraHM3alUi B YHU(UIUPOBAHHOM (QopmaTe, YTO 00ECIeYNBAET CUCTEMHYIO KapTHHY.
Henocratok — LeHTpanbHOE XpaHWIMIIE SBISETCS KPYIHOW MHUIIEHbIO, TpeOyromeil Beicouaiiiero
YPOBHS 3aIUTHI.

B 2024 rony uepes mporpammy «Financial Fraud Kill Chainy (FFKC) ®BP u FinCEN
obOpabotamu 3 020 xamo0 C COBOKYNHBIMH TONBITKAMHM MOILIEHHUYECTBa Ha cymmy 848,4 MiH
JI0JUIapOB, 3aMOPO3UB 561,6 MIIH 10JIIAPOB — YCHEIMHOCTh 0KOJIO 66%. DTO HaryIAAHas WILITOCTPALINS
3¢ PEeKTUBHOCTH CKOOPAUHUPOBAHHOTO OOMEHA JIAaHHBIMU B PEATbHOM BPEMEHH.

3.2. EBponeiickuii co103: ¢genepaTuBHas MOJeJIb

EBporneiickasg Mojenb NpUHIMINAIBHO WHAs: JaHHbIE HE KOHCOJIMIUPYIOTCS B €IMHOH Oase, a
OCTalOTCSl Y HUX BIAJeNbleB — (UHAHCOBBIX YUPEXKJIEHHH, ONepaTopoB — TMpH HAITUYUU
YHUGUIUPOBAHHBIX TPOTOKOJIOB 3ampoca. CeTb prHaHCOBBIX pa3BeAok rocynapcrs-uwieHoB (FIU.net),
ynpasisgemas Europol, o0ecrieunBaeT TpaHCTpaHWYHBII OOMEH aHATUTHUECKUMH JIAHHBIMH O
MOJIO3PUTENBHBIX TpPaH3aKIUAX Oe3 Mepefauyd HCXOJHBIX MEPCOHAIBHBIX JAHHBIX 10 MOJIyYeHUs
COOTBETCTBYIOILErO IPABOBOI'O OCHOBAHUSI.

HupexktuBa AMLD6 (6-1 nupekTtuBa Mo NMPOTUBOJCHCTBHIO OTMBIBAHHUIO JIEHET) U PErJIAMEHT
GDPR BMecTe omnpenensioT YCIOBUS, IPU KOTOPBIX (PMHAHCOBBIE JaHHBIE MOTYT OBITH INEpeJaHbl
MIPaBOOXpPaHUTENbHBIM opraHaM. CrucremMa OTJINYAeTCsl BHICOKMM YPOBHEM 3alllUThI IIPaB IpaxaaH, HO
e€ oIepalMoHHasi CKOPOCTh HUXKE aMEPUKaHCKON — ropuanyeckasi Bepu(uKaus 3apocoB 3aHUMaeT
Bpems. imenno nostromy Europol u Eurojust B noknage 2024 roga ¢pukcupyroT npaBoBble Oapbepsl
JUISL 1OCTyIa K JAaHHBIM KaK OJHY M3 IJIaBHBIX Mpo0sieM Kubeppaccie oBaHHi.

3.3. Cunranyp: ruOpuaHas MoJejlb € AKIEHTOM Ha IpPeBeHTHBHOEe IpepbIBaHHe
TPAH3AKLM A
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Cunramnyp chopMHUpPOBaJl YHUKAIBHYIO MOJIEb, OCOOCHHOCTBIO KOTOPOU SBISIETCA aKIIEHT HE Ha
pacciefoBaHue mocie ¢akTa XHUIIEHHS, a Ha MpEepbIBAHUE TPAaH3aKUUU 10 TOTEPU CPEACTB.
Hanmonanenas anTuMomeHHu4Yeckass ropsyas jgunusi (ScamShield) u omepanmonssiii neHTp Anti-
Scam Centre (ASC), co3manHbIii B TapTHEPCTBE MOJUIIMA ¢ KOMMEPYECKUMU OaHKaMH, pabOTalOT B
pPEeKUME pealIbHOTO BPEMEHHM: NPH MOCTYIUIEHMH HH(OpManuu o MouleHHH4Yeckoi omepanuun ASC
HampaBliseT B OaHKM HEMEIJICHHBIH 3alpoc Ha 3aMOpO3Ky cuéra 0e3 oxkugaHus ¢GopMaibHOrO
CyJIeOHOI0 pPelIeHUs] — B paMKax CHELMAIbHOIO PEryIsSTOPHOIO MEXaHU3Ma.

Pe3ynbTar 3TOM MOZJENU OuYeBUIEH: HECMOTPS Ha POCT IMOMBITOK MoOIIeHHHWYecTBa, CHHramyp
JIEMOHCTPHPYET CHM)KEHHE abcomoTHOro (uuaHcoBoro ymepba. MIMEHHO CHHramypcKHid IOAXOJ
HauboJsee OIM30K K Ka3axCTaHCKOW Mojenn AHTU(DPOI-LIeHTpa.

4. KazaxcTaHckasi IPaKTHKA: AHAJIHU3 HHCTUTYIHOHAJIbHON apXUTEKTYPbI

4.1. AHTH(DPOI-UEHTP KAK NPOPbIBHAS HHCTUTYUMOHAJIbHASI HHHOBAIUA

Co3nannsiii B utone 2024 rona Aatudpoa-uentp Haunonansaoro 6anka PK cran, no cymecTsy,
peanzanueil rTHOpUIHON MOJIEIH MO CHHTamypckoMmy oOpasiy B ycioBusix Kazaxcrana. Ilnatdopma
oobenuHmIa Oonee 250 y4acTHHKOB: OaHKH BTOPOTO YpPOBHS, MHUKPO(GUHAHCOBBIC OpraHU3AINH,
COTOBBIX OIEPATOPOB, LU(POBBIE CEPBUCHI, MPABOOXPAHUTEIBHBIC OPraHbl U TOCYJapPCTBEHHbIE 0a3bl
JaHHBIX. [ 71aBHas Lenb — OCTaHaBJIMBATh MOILUEHHUYECTBO 1O TOTrO, KaK JEHbI'M MOKHHYJIH CUET
KEPTBBI.

C MomeHTa 3ammycka neHtp 3aperucrpuponan 6onee 80 000 wammmenToB. C sHBaps M0 HOSIOPH
2025 roga Antudpon-uentp MBJI PK npenorspaTun BeiBox 2,6 mupa tenre. B dgespaiie 2026 roga
LIEHTP COOOIINI O coOXpaHeHuu 1,9 MJIpI TEHre TOJIBKO 32 OJUH MECSIl. JTO MEPBbIi B Ka3aXCTAHCKOM
MIPAKTUKE WHCTUTYLHOHAIBHBIN MeXaHU3M, pabOTaloINil Ha OMepeKeHne — B MPEBEHTUBHOM, a HE
PEaKTUBHOM pPEXHUME.

[Mapannensno ¢ 1 HosiOps 2025 roma BcTynuio B cuily mnoctaHoBieHue APPOP o 3ampere
JICHEe)KHBIX MEPEBOJIOB BO BpeMs Tele()OHHOTO pa3roBopa. DTa perylsaTopHas Mepa, HallpaBlIeHHas
IIPOTUB CXEM COLMAJIbHOW HWH)XEHEPUM, SBISETCS IPUMEPOM HETEXHOJOTMYECKOTO pPElIeHUs
TEXHOJIOTUYECKON MPOOJIEMBI: pa3pblB B MOBEIEHYECKON [EMOYKEe MOIIEHHUKA Ha YPOBHE MpaBHIa, a
HE aJIfOpUTMa.

4.2. [InppoBoii KOAEKC KAK HOPMATHBHAS PAMKA

[Tonnucaunnsiii B suBape 2026 roga Ilpesunentom PK LHudposoii kogexe — nepBbiil B MUPOBOM
NPAaKTUKEe KOJU(PHUIMPOBAHHBIM akT B cdepe UU(PPOBBIX MPABOOTHOLIEHHMA —  CO31a€T
MPUHIUIIAATFHO HOBYIO HOPMAaTHUBHYIO paMmky. Jlns cdepsl KuOepOe30MmacHOCTH  KITFOYEBBIMHU
ABIISIIOTCSL  CIENYIOIME TIOJIOKEHHUS] KoJleKca: 0O0s3aTeNbHbId ayJuT KuOepOe30macHOCTH s
BJIQJIETIBIIEB KPUTHYECKH BaXHBIX LU(QPOBBIX OOBEKTOB; NpHUpaBHUBAHUWE TpeOOBaHUU K
HEroCyJapCTBEHHBIM KPUTHYECKM BA)KHBIM CHCTEMaM K TPeOOBaHUSM TOCYIapCTBEHHBIX OPIaHOB;
HEMEJIEHHOE YBEJIOMJIEHHE YIIOJIHOMOYEHHBIX OpraHoB 00 yTeuKaX JIaHHBIX; YCTaHOBIJIEHUE
OTBETCTBEHHOCTH 32 HECAHKIMOHUPOBAHHBII 0OOPOT MaHHBIX, CTABUIMX JOCTYIHBIMH BCJEJICTBHE
HapylLIeHU 6€301acHOCTH.

OT0 c0371a€T MPAaBOBYIO OCHOBY Ul paclpocTpaHeHHMs craHiaproB Data Governance Ha Bech
CIEKTpP Y4aCTHUKOB HU(POBOI S3KOHOMUKH — HE TOJIBKO HA TOCYIapCTBEHHBIE CTPYKTYPHI.

4.3. CucreMHbIe OTPAHUYCHUSA

HecMoTpst Ha 1OCTUTHYTHIM Mporpecce, KazaxCTaHCKasi CUCTeMa MPOTUBOICHCTBHS (DMHAHCOBOM
KHOEPIPECTYITHOCTH CTAIKUBAETCS C TPEMSI CUCTEMHBIMU OTPaHUYEHUSIMH.

TpancrpaHnyHbli pa3peIB. BOJIBIIMHCTBO KPYITHBIX MOIIEHHUYECKHX CXEM, JACHCTBYIOUIUX B
Kazaxcrane, opranu3oBanbl u3-3a pyOexa. MHdpacTpykTypa NpecTymHMKOB — CEpBEpbl, HOMepa
TeleQOHOB, IMIATEXKHbIE CYeTa — HAXOAWUTCA B JPYruX IOpUCAUKIMX. [lodydeHue AaHHBIX IO
JUIUIOMATUYECKUM KaHaJlaM 3aHMMAeT OT HECKOJIBKUX HEAEb O MECSIEB, TOr1a KaKk KPUMHUHAJIbHBIE
CpEeICTBa UCUE3al0T U3 0CATaeMOCTH 3a Yackl. Patuduxamnus byaanemrckoil KOHBEHIIMU OTKPbLIa Obl
JOCTYN K MEXaHU3MaM CPOYHOI'0 AIEKTPOHHOI'O 3allpoca AAHHBIX y MPOBAaIEpOB CTpaH-yYacTHHULI.

®opmaTHas GparMeHTUPOBAHHOCTD. J[aHHBIE OT Pa3HBIX YYACTHUKOB CHUCTEMBI MTOCTYMAIOT B
HECOBMECTUMBIX (opmarax, TpeOYyIOT pyuyHOW HOpPMadU3alMd W BepUHUKAIMH, YTO MHOTOKPATHO
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3aMeISeT aHATUTHYECKYI0 00paboTky. OTCyTCTBHE €OMHOTrO CTaHjaapra oOMeHa NTaHHBIMH —
TEeXHUYECKUH aHaJIOT SI3IKOBOrO Oapbepa MEKAy YUYaCTHUKAMH CUCTEMBI.

Kaapossiii nepuuut B chepe ¢puHaHCOBBIX pacciegoBanuii. Crierpanu3anys «(puHaAHCOBBINA
ciefoBaTens B cdepe LUGPOBBIX aKTUBOB» TpeOyeT OJHOBPEMEHHOIO BIIQJCHUS IIPABOBBIMU,
(UHAHCOBBIMU M TEXHUYECKHMMHU KOMIIETEHIMSIMH — pEIKOe codeTaHue, (JOpMUPOBAHHE KOTOPOTO
TpeOyeT MHOTOJIETHMX MHBECTHIIMNA B 00pa3oBaHUE.

S. KoHuenryanbHast MOJeJIb HHTETPUPOBAHHOM IJIAT()OPMbI

Ha ocHoBe mpoBenEéHHOro aHanu3a IpEAJaraeTcs  KOHLENTyaldbHas  apXUTEKTypa
MHTETPUPOBAHHON HAIMOHAJIBHON MIATGOPMBI MPOTUBOACHCTBHS (PUHAHCOBOW KHOEPIPECTYIHOCTH
s Pecniy6nuku Kazaxcran. Mojens BKiIro4aeT nath GyHKINOHAIbHBIX YPOBHEH.

YpoBenb 1: HOpMHUpOBaHHBIH c0Op AaHHBIX. Bce yuacTHmku cucrembr — Oanku, M®O,
MOOMJIBHBIE ONepaTopbl, HU(POBBIE MIAT(HOPMbI — HAIPABIISIIOT JaHHbIE 00 MHIUAECHTAaX MO €UHOMY
3aIMIIEHHOMY TPOTOKONY B yHH(uuupoBaHHOM ¢opmare. Cranmapt ¢opmara pa3pabaTeiBaeTcs
APPO®OP coBmectHo ¢ Komurerom mno wuHdopmanmonHoi Oe3zomacHocTu. Ilepemaya maHHBIX
OCYIIECTBISIETCSl AaBTOMAaTHMUYECKHU IIpU IEPECEUCHUM 3aJaHHbIX IIOPOTOBBIX 3HAYEHHM (cymma
TpaH3aKIMHU, YaCTOTa, reorpadusi), 0e3 oxkuaanus GopMaaIbHOI0 OOpaIlleHus Clle0BaTeNs.

YpoBenb 2: aHanuTH4yeckasi oOpadorka. VIHTerpupoBaHHBI aHAJIUTHUYECKUH MOJIYJIb
IPUMEHSIET AJITOPUTMBbl MAIIMHHOIO OOyYeHHUs Ul MOCTPOEHHUs TpadoB cBA3EH MeXAy cueTamu,
YCTPOWCTBAMH M HOMEpaMH Tesie(hOHOB; BBISIBIICHHUS aHOMAJbHBIX IMaTTEPHOB TPAH3AKIIMNA; CKOPUHTA
MHIUJIEHTOB [0 CTENEHM CPOYHOCTH M OLEHOYHOMY YIIepOy; aBTOMATHYECKON KiacTepu3aluu
CXOKMX  MHIMJEHTOB, TIO3BOJISIIOLIEH  BBIABISATH  CEpPUMHBIE  MOIIEHHUYECKHE  KaMIIaHWH,
HaIIPaBJICHHBIE IPOTUB MHOKECTBA )KEPTB OJTHOBPEMEHHO.

Yposens 3: onepatuBHoe pearnpoBanue. Cienosarenu JlenapraMenTa 1o npoTUBOIEHCTBUIO
kubepnpectynHoctd  MBJl  mosnydaroT OpPUOPUTH3UPOBAHHBIM pabouuMii JMCT HHIMJIEHTOB C
BU3yaJIM3allMel TPaH3aKIMOHHBIX LEMOYeK, aBTOMAaTHYECKH CHOPMHUPOBAHHBIMU MPOECKTAMHU
IIPOLIECCYATIbHBIX 3alIPOCOB U MPSAMBIM KaHAJIOM K AHTU(DPOI-UEHTPY AJIs HUHULIUUPOBAHUS 3aMOPO3KHU
cueroB. CpenHMI LUK OT BBISABICHUS MHIMJEHTA 10 HAIPABJICHMs 3allpoca HAa 3aMOPO3KY OJDKEH
cocTaBJATh He Oosiee 30 MUHYT.

YpoBens 4: MexxayHapoaHoe B3aummoaeiicrBue. Ilocne parudukanuu bypamemrckoit
KOHBeHUMHU 1uiaT¢popma oOecneunBaeT (OPMHUPOBAHME U HANPABIEHUE CPOUYHBIX 3allPpOCOB K
MHOCTPAaHHBIM IpOBaiiiepaM B CTaHJapTHU3UpoBaHHOM ¢opmare. [lapamienbHo — uHTErpauus c
ka"aiamu Matepnona, [IIOC u nBycTopoHHUMHU COTTIAIIEHUSIMUA 00 OOMEHe JaHHBIMH.

YpoBenb 5: oOpatHasi cBsi3b M oueHka 3¢¢exTuBHocTu. Ilnardopma reHepupyer
€XKEMECSIUHBbIE aHAJUTUYECKuEe OTYETHI Mt pykoBoAacTBa MBJI m APP®P: packpsiBaeMocTh 1O
KaTeropusiM TNPEeCTyIUIEHUH, cpeqHuid ymep0 Ha UWHIMICHT, CpeAHee BpeMs peakLuHu, 0t
MPEeIOTBPALIEHHBIX IOTEPh. DTH JaHHBIE CITy’KaT OCHOBOMH JJi1 KOPPEKTUPOBKHU KaK aJITOPUTMHUECKHUX
MOJIEJIEH, TAK 1 HOPMATUBHBIX MEXAHU3MOB.

Kputnueckumu ycioBusMu (pyHKIIMOHUPOBAHUS IUIAT(HOPMBI ABISIOTCA: CKBO3HOE HIM(ppPOBaHUE
BCEX MEepeaBaeMbIX JIaHHBIX; MTOJIHAS AyAMPYEMOCTh 3aIIPOCOB K JAHHBIM (KTO, KOT/a, C KaKOU IIeJbIO,
Ha KakoM IPaBOBOM OCHOBAHMHU 3alpOCHIl); pasrpaHHuYEHUE JOCTYNa HAa OCHOBE POJIEBOW MOJEIH;
HE3aBUCHMBII €XeToTHbIN ayUT IUIaT(GOPMBbI YITIOTHOMOUYEHHBIM OPTraHOM.

6. IlepciekTUBHBbIC HANPABJICHUSA PA3BUTHS

HNuTerpanusi JaHHBIX O KPHUNTOBAJIOTHBIX TpaH3aKUuAX. Jlol1 MOLIEHHMYECTB C
HCIOJIb30BAaHUEM KPUIITOBAIIOTHI CTPEMUTENBHO pacTeT: no naHHeM OBP, B 2024 roay 6bu10 mogaHo
okoz0o 150 000 >xano6 ¢ ucrnonb3oBaHUEM IIM(PPOBHIX AKTUBOB HA CyMMY 9,3 MIIpA 10J1apOB — POCT
Ha 66% 3a rox. Kazaxcrtany HEOOXOIMMO CO37aTh HOPMATHUBHYIO 0a3y JUIsl MOJYYEHUS JAHHBIX OT
KPUNTOBAIIOTHBIX OHMpXK M PErylIsATOpHble TpeOOBaHMA K HX OTYETHOCTH IO TOJO3PUTEIBHBIM
TpaH3aKLHUSM.

IlpumeHeHne TeXHOMOTMH OJOKYEHH VIS ayauTa HENOYKH XPaHEHUsl J0Ka3aTelbCTB.
Heusmensemble 3anucu o nepeaaye MUpPOBBIX J10KA3aTEIbCTB MEXy YYACTHHUKAMHU paccieloBaHUs
MOBBIIIAIOT UX IOPUAMUECKYIO JOITYCTUMOCTD B CYA€ U CHUXKAIOT PUCKU OCTIapUBAHUS.
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Pasputne ny0JMYHO-4YACTHOIO NApPTHEPCTBA B 00/1acTH O0OMeHa CHTHAJIaMH YIpo3.
Kpynueiime kazaxcranckue 0aHkKd 00pabaThIBalOT MHJUIMOHBI TPaH3aKIMi €XKEeTHEBHO U MEPBBIMU
BBISBJISIIOT 3apPOXKIAIOIINECS MOIIEHHUYECKHe cxembl. DopMann30BaHHBIM KaHAN Tepeaadd ITHX
curHaigoB B MB/I B pexxume peaabHOro BpeMeHU — 0e3 MepCOHaIbHBIX JaHHBIX, TOJbKO MaTTePHBI —
3HAYUTEIIEHO YCKOPHUT PEAKIUIO IPABOOXPAHUTEIHHBIX OPIaHOB HA HOBHIE YTPO3BI.

IloBbilieHne (PUHAHCOBOI TIpaMOTHOCTH TrpaxkaaH. Jlomsd Ka3axCTaHIEB, CHOCOOHBIX
pacmo3HaTh MOIICHHUYECTBO WU (PMHAHCOBYIO MUpamMuay, Beipocia ¢ 50,6% B 2024 roxy 1o 62,9% B
2025-M — 3HauUMTENBHBIN TIporpecc. OAHAKO NMPU TOM, YTO KKl TPETUN Ka3axCTaHEl CTAIIKUBAJICS
C MONBITKAMH (UHAHCOBOTO MOIICHHHYECTBA, MOBBIIICHUE YCTONYMBOCTH TPAXKIAAH K COLUATBHON
MHXEHEPUU OCTAETCs BAXKHEUIITM KOMIIOHEHTOM CHCTEMBI 3aIIHUTHI.

7. 3akar04eHue

[IpoBenénuplii aHanM3 MO3BOJIAET CIENaTh BHIBOJ O TOM, YTO TIJIABHBIM MPENSTCTBUEM IS
3¢ (HEeKTHBHOTO MPOTHBOJACHCTBUS (DUHAHCOBOW KuOeprpectynHocTd B KaszaxcraHe sBIsieTcs He
OTCYyTCTBHE€  JaHHBIX M  HE  HEXBaTKa  TEXHOJIOTWH, a  HHCTUTYLHOHAIbHO-IPaBOBas
(parMeHTUPOBAHHOCTh CHCTEMBI MX cOopa U oOMeHa. J[aHHBIE O MPECTYIUICHUSX eCTh — Y OAHKOB,
omepaTtopoB, miuatdopm. [IpoGiema B TOM, YTO OHU HE [OCTUTaIOT CJEIOBATEN B ONEPATUBHO
3HAYUMBIC CPOKH U B TIPUTOTHOM ]ISl aHaIu3a hopMare.

Kazaxcran B 2024-2025 romax nOpeAnpUHs CUCTEMHBIC IIAard sl MPEOJOJICHUS ITOM
¢bparmMeHTHpOBAaHHOCTH: AHTU(POA-LIEHTP, 3aMPET MEPEBOOB BO BpeMs 3BOHKOB, L{ndpoBoii konekc,
crenuanu3upoBaHHblil nenaprameHT MBJI. PesynbTrarel usmepumsl u 3Ha4uMbl. CIEIyIOMIMM [IaroM
JOJDKHA cTaTh patudukamnys bynanemrckoii KOHBEHIIMM W CO3aHUE YHU(PHUITMIPOBAHHOTO CTaHIapTa
MEXXBEJIOMCTBEHHOTO OOMEHA TaHHBIMH — 0€3 3THX JBYX AJIEMEHTOB apXUTEKTypa CUCTEMBbI OCTAETCS
HE3aBEPILIEHHOM.

KonuenTyanpHas MOJellb HUHTETPUPOBAHHON TIaT(HOPMBI, MPENIOKEHHAs B HACTOALICH cTaThe,
He TpeOyeT CO3/aHus MPUHIUINAILHO HOBOW MHPACTPYKTYPHl — OHA IMPEAINOJAraeT CBS3bIBAHHE
YK€ CYIIECTBYIOIIUX WHCTUTYIHOHAIBHBIX 3JEMCHTOB CIHUHBIM OIECPAIMOHHBIM ITPOTOKOJIOM.
Nmenno B »3ToM u coctouT cyTh Data Governance: He B cOope Bcex TaHHBIX B OJHO MECTO, a B
o0ecrnieueHNN UX JOCTYITHOCTH HY)KHOMY YeJIOBEKY B HY>KHBI MOMEHT B HY>KHOM (hopmare.
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INPUMEHEHHUE METO10B OIITUMU3AIIMA U HCKYCCTBEHHOI'O HHTEJUVIEKTA B
MNPOTUBOAEUCTBUU KUBEPITPECTYIIHOCTHU: MEXJIYHAPO/JHBIN OIIBIT U
IHHEPCIHEKTHUBBI IS KASAXCTAHA

BellcebexkxoB X»aHWNbGEK
[ O dMmlistc ©dzls , vdzd o j tofr

G. ¢ dzdizOlsr ,

s Ol

1 Okzydz 2 tolz CAspumwkdylsnjode' a [ x a H,H a$ ,Blsteasilyj fndnesHea | T
hCtsdzr SRR v lsjtodets? ddeyj dei tedd vdedoe j tefdls

AHHOTauus. B crarbe mccienyroTcs METOAB! ONTUMH3AIUK MH(POPMALMOHHBIX MPOLECCOB U
TEXHOJIOTUM MCKYCCTBEHHOTO MHTEJUIEKTa KaK HWHCTPYMEHTBl MOBBIIICHUS 3()PEeKTUBHOCTU
MIPaBOOXPAHUTEIBHBIX OpPraHoB B cdepe npoTuBOAeWcTBUS KuOeprpectynmHoctd. Ha ocHoBe
akTyalnbHbIX JaHHbIX 2024-2025 romoB, MEXIyHapOJIHBIX OTUETOB M Ka3aXCTAHCKON MPaKTUKHU
chOpMyJIMPOBAHBI TPEUIOKCHHS 10 BHEIPCHUIO TPEAUKTHBHOW aHanmuTuk, SIEM-cuctem,
QJIITOPUTMOB MAapUIPYTH3AIUHU U YIIPABJICHUS JaHHBIMU. Y CTAaHOBJIEHO, 4TO Ka3axcraH 1eMOHCTpUpyeT
U3MEPUMBIH IIPOrpecc B PACKPHIBAEMOCTU KUOEPIPECTYIUIEHUH, OHAKO TPAHCIPAaHWYHBIA XapakTep
yrpo3 M KaApPOBBIM JehUIUT OCTAIOTCA KIIOYEBBIMU CHUCTEMHBIMU OrpaHuueHusMu. [lokazana
HEOOXOMMOCTh KOMIUIEKCHOW HMHTETpallil MaTeMaTWYecKHX MeToJMoB ontumusanmu, WH-
WHCTPYMEHTOB M HOPMAaTHBHO-NIPaBOBOM 0a3zbl i (OPMUPOBAHUS MPOAKTHUBHOW MOJENU
KHOepOe30MmacHOCTH.

KiaroueBble ciaoBa: kubOepOe30macHOCTh, HUCKYCCTBEHHBIH  WHTEIJIEKT, ONTUMU3ALUs
MH(OPMALIMOHHBIX MPOIECCOB, KUOEPIPECTYMHOCTh, MpeAuKTHBHAs aHanuTuka, MBJl Kasaxcrana,
SIEM, mammnHOe o0yuyenne, AnTUpoa-ieHTp, LlndpoBoii kogexc.

1. BBenenue

[Hudposuszanuss rocy1apCTBEHHOIO YIpaBlieHUS, ()MHAHCOBBIX CEPBUCOB U IOBCEAHEBHOM
KM3HM Ipaxk/iaH co3/jajla MPUHIMITHAIBHO HOBBIN JJaHAIA(T yrpo3 i o0IIecTBEHHOM 0e30MacHOCTH.
KubepnpectynHocTh nepectaia ObITh Cyry0O TEXHOJOTHYECKOW MpoOieMol u mprodpena maciita,
COINOCTAaBUMBIH C KpYNHEHIIMMHU ceKkTopamMu MHpoBOoi skoHoMmHKH. [lo omenkam Cybersecurity
Ventures, rmobanbHbiii ymepd ot kubeprnpectynHocTd B 2025 romy moctur 10,5 TpiaH mosmutapos
CIIA, uto BBIBENIO €€ Ha TPeThe MECTO IO 3KOHOMHUYeckoMy MaciTaly B mupe nocie BBII CILIA u
Kwuras. [Ipornos na 2031 rox — 12,2 TpaH A0U1apOB NMPU COXPAHEHUH CPETHETOAOBOTO TEMIIA POCTa
B 15%.

HNanusie ®BP Taxke kpacHopeuuBsl: 1o utoram 2024 roma llentp xano06 Ha HHTEPHET-
npectymienus (IC3) 3apukcupoBan 859 532 oOpameHuss ¢ cymMMapHbIM yuepoom 16,6 miapna

noimmapoB — poct Ha 33% mno cpaBHenuto ¢ 2023 romom. Haubonpiime motepu TPHHECTIO
WHBECTUIIMOHHOE MOIICHHUYECTBO C HCIOJIB30BAaHUEM KPHUNTOBATIOTHI — 6,57 MIpH AOJIapoB,
KOMITpOMeTaIus AenoBor anekTponHoit moutel (BEC) — 2,77 mnpn pommapos. Ilpu stom, mo

ouenkam Cybersecurity Ventures, meHee 25% Bcex CcOBepIIaeMbIX B MHpe KHOEpHpPeCcTYIUICHUMH
BOOOIIIE TOXOAUT J0 MPABOOXPAHUTENbHBIX OPTaHOB.

Kazaxcran paszenser 3Ty TeHACHILUIO B 0cOOEHHO ocTpoii ¢opme: B 2025 roay Ha TeppUTOPUU
CTpaHbl 3aperucTpupoBaHO cBbie 30,5 THICAYM MNPECTYIUICHUH, CBS3aHHBIX C WHTEPHET-
MOIIIEHHUYECTBOM — POCT B 3,4 pa3a no cpaBHeHuto ¢ 2019 rogom. CoBOKyYIHBIN yiiepO Mo JaHHBIM
MB/JI PK mpesbicun 16 mupna tenre 3a 2025 roa. HecMoTps Ha 3TO, MIpaBOOXpAaHUTEIbHBIE OPTaHbI
JIEMOHCTPHPYIOT MpPOTpecc: ypOBEHb DPACKPBIBAEMOCTH KubOeprpectyruieHui Bbipoc ¢ 18-19% B
npeamecTByomue roabl 10 37,1% 3a geBarp mecsmeB 2025 roma. DTO CBHIETEILCTBYET 00
3G HEKTUBHOCTH NMPUHUMAEMBIX OPTraHU3AIIMOHHBIX U TEXHOJIOTMUYECKUX MEp, OJJHAKO TAaKXKe O3HAYaeT,
gT0 6osiee 60% mpecTyIIeHUHN O-TIPEKHEMY OCTAIOTCS HEPACKPHITHIMHU.

B »TuX ycnoBHMsX NIEpexoJ OT pPEaKTUBHOTO K IPOAKTUBHOMY IOAXOAY, OCHOBAHHOMY Ha
ONTUMHU3AIMU HH(POPMAIMOHHBIX MPOLECCOB W TPHUMEHEHUU MCKYCCTBEHHOTO HHTEJIEKTa,
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CTAaHOBUTCSI CTPATETUYECKOW HEOOXOAMMOCThIO, a He omnuued. llenp Hacrosmield craTbu —
CUCTEMAaTU3UpPOBATh  METOJbl  ONTHUMH3allMM W MHCTpyMeHThl MW, npumMeHumble B
MIPAaBOOXPAHUTEIBHON NEATEILHOCTH, MPOAHAIM3UPOBATh AKTYAJIbHBIA MEXIYHAPOAHBIM OMBIT M Ha
3TOW OCHOBE C(OPMYIUPOBATH HAYYHO OOOCHOBAHHBIE PEKOMEHIAIUU I MPABOOXPAHUTEIHHON
cucrembl PecyOnuku Kazaxcras.

2. Meroabpl MaTeMaTH4YeCKONl ONTHMHU3ALMM B [IeATEJbHOCTH MPABOOXPAHUTEIbHBIX
OpPraHoB

OnTtumuzanust HTHPOPMAIIMOHHBIX MPOIECCOB B MPABOOXPAHUTEIHHON JAEATEIHLHOCTH O3HAYACT
MpUMEHEHHE (OPMATH30BAHHBIX MAaTEMATUYECKUX U aITOPUTMHUYECKUX METOJIOB ISl PAIIHOHATBHOTO
WCIIOJIB30BAaHUSI PECYPCOB — IEPCOHANA, TPAHCIOPTa, BPEMEHU AHAJUTUKOB — W IOBBILICHUS
KauecTBa IMPUHUMAEMBIX pelieHud. B oTiauure OT HMHTYWTHUBHBIX YIPABICHUYECKUX pEIICHUH,
(dbopMann3oBaHHbIE METOJbI O0ECIEYUBAIOT BOCIHPOU3BOJUMOCTh, AyJUPYEMOCTh U BO3MOKHOCTh
MaciTaObupoBaHHUs.

JIuHeliHOe mNpOrpaMMHpPOBAHME NIPUMEHSETCA Ui 3aJad pacHpelnesieHus MaTpyJIbHbIX
SKUMaXEeH C yd4éTOM MHOXKECTBa MapaMeTPOB OJHOBPEMEHHO: YHCICHHOCTH HACEJICHUS PAOHOB,
HUCTOPUYECKOW KPUMHUHOTEHHOW AaKTHUBHOCTH, BPEMEHHBIX IMaTTEPHOB (CyTOYHas W HeJelibHas
HUKJIMYHOCTh MPECTYIUICHH), TPAHCIOPTHON TOCTYIMHOCTH M HOPMAaTHBA BPEMEHH pEarupOBaHMUS.
Matemaruuecku 3aada GopMyIupyeTCcs KaK MUHUMU3ALNSA CYMMapHBIX U3/IEPKEK MPU BBIMOIHEHUN
OTpaHUYCHUH 10 MOKPHITUIO TEPPUTOPHI U COOITIOICHUIO HOPMATHBOB. [[JIs1 KPYITHBIX Ka3aXCTAHCKUX
ropogoB — Aunmatel, Actanbl, lIpiMkeHTa, AKTOOE — T/ MIOTHOCTh HACEJICHUS M TPAHCIOPTHAs
Harpy3ka  CYIIECTBEHHO  BapbUPYIOTCS  MEXIy  palloHaMHu,  TNPUMEHEHHE  JIMHEHHOTO
MIPOrpPaMMHUPOBAHHUS TTO3BOJISIET OOOCHOBAHHO MEPEPACIIPEICIATh CHIIbI B 3aBUCUMOCTH OT CE30HHOCTHU
Y aKTYaJIbHOM OTIepaTUBHON 0OCTaHOBKH.

AJITOPpUTMBI MapuIpyTu3anun — 3agaya komMuBosiképa (TSP) u e€ 0606menus tuna Vehicle
Routing Problem (VRP) — pemaroT Bompoc ONTHMAalbHBIX MapIIPYTOB IBUKEHHS MATPYJIbHBIX
IKHITAXEH U ONEepaTHBHBIX rpymni. B cratmdyeckoM BapwaHTe OHH (OPMHUPYIOT 0a30BBIC MapIIPYTHI
JIeKYypCTB; B IMHAMHYECKOM, C TMOJKIIOYEHHEM JaHHBIX O MpoOKax B pealbHOM BPEMEHH U
MOCTYMAIONIUX BBI30BaX, — MEPECTPAUBAIOT MAPIIPYThHl HA JIETY, MUHUMHU3HPYS BpeMsl IPUOBITUS K
Mecty uHuuaeHTa. g noapasaenenuii MBJI, pacnioniokeHHBIX B rOpOAax ¢ BBICOKOM TPAaHCIOPTHOMU
Harpy3KoH, BHEIpPEHWE [IUHAMHYECKOM MapIIpyTH3allUh TIO3BOJSET COKPATUTh CpeaHee BpeMs
pearupoBaHUs U YBEIIMYUTh OXBAT TEPPUTOPUHU IPH HEU3MEHHOM YHCIIE€ SKUIAXKEH.

Benrepckuii MeToaq M aAropuTMbl  ONTHMAJBLHOIO HA3HAYEHHMs PEIIAIOT 3a/avyy
pacmpesienieHuss CHeHanIucToB 1no aenam. [IpumeHUTEeNnsHO K KuOeppacciaeoBaHUsSIM 3TO O3HAYAET:
Ha3HA4YMUTh cCienoBarenss ¢ npoduieM «(PUHAHCOBBIE MPECTYIICHUS M KPUIITOBAIIOTa» K JACIY O
MoreHHn4ecTBe uepe3 DeFi-mnatdopMel, a cneruanucra no GpopeHsnke MOOMIBHBIX YCTPOHCTB — K
WHIUJIGHTY C KommpomeTanued cmaprdona. VYuér Tekymed 3arpy3kd, YCTaHOBJICHHBIX
MPOLIECCYaTBHBIX CPOKOB U CHEIHAIM3AIM MUHUMU3HPYET 00Iee BpeMs 3aKpbITHs el U CHIKAeT
PHUCK HapyIIEHUS CPOKOB, UTO KPUTHUYECKH BAKHO C YUETOM TPeOOBAHHI yTOIOBHO-TPOIECCYATTBHOTO
3aKOHO/IATENbCTBA.

CroxacTuyecKkHe M BePOSITHOCTHBIE MOJEJM UCIOJB3YIOTCA Ui POTHO3UPOBAHUS
KPUMHMHAJIBHOW AaKTUBHOCTM — TaK Ha3bIBAEMOr0 MPEAUKTUBHOTO MNaTpyiaupoBaHus. MHTerpamus
HMCTOPUYECKUX JAaHHBIX O 3apPETHCTPUPOBAHHBIX MPABOHAPYIICHHUSIX C COIMATBHO-DKOHOMHYECKUMU
MOKa3aTeNsIMU, JAaHHBIMM O TOTOJIHBIX YCJIOBHSX, KaJeHAapéM Mpa3AHUYHBIX U BBIXOJHBIX JTHEH,
TEONMPOCTPAHCTBEHHBIMH XapPAaKTEPUCTUKAMHU TIO3BOJISIET CTPOUTH KAapThl BEPOATHOCTH COBEPIICHUS
npectyruieHnid. Ha ux ocHOBe (OPMUPYIOTCS «TOPSIYME TOYKH» — 30HBI MOBBIIIEHHOTO MPUOPUTETA
JUTSI TATPYTUPOBAHMSL.

MHorokpuTepuajJibHasi ONTHMHU3ANUS TPUMEHSAECTCA NpPH IUJIAHUPOBAHUU KOMIUIEKCHBIX
orepanuii, korga TpeOyeTcsi OJHOBPEMEHHO MMHHMMM3MPOBATh HECKOJIBKO IENEBbIX (YyHKIU:
3aTpaThl HAa MPOBEJICHUE MEPOIIPUATHUS, BPEMS €T0 peau3alliy, PUCK JUIsl MUPHBIX Tpaxaad. MeToibl
[TapeTo-onTUMHU3aIMK TTO3BOJISIOT HAXOAUTh PEIICHUs, TPU KOTOPBIX HU OJUH U3 KPUTEPUEB HE
MOXKET OBITh yiydllleH 0e3 yXyJIIIeHus Apyroro, obecredyrBas OOOCHOBAHHBIA YIpaBICHUECKUN
BBIOOP B YCIIOBUSIX KOHKYPUPYIOIIUX OTpaHUYEHUH.
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JluHaMu4YecKoe MNPOrpaMMHPOBAaHHMe IIPUMEHAETCS IpU IUIAHUPOBAHUU PpACIpPEEIECHUS
OroJKeTHBIX pecypcoB MBJI Mexny noapasieneHusiMH, KOrja peLleHHs TEKyLero Iepuoja
OIPENENIAI0OT  BO3MOXKHOCTH ~ CIIEAYIOMIETO. JTO OCOOCHHO AaKTyaJlbHO TIPH  PETHOHAIBHOM
miaHupoBanuu B KazaxcraHe, rae (UHAaHCOBBIE M KaJpOBbIE pPECYpChl MEXIy OOJIaCTHBIMU
JenapTaMeHTaMU MOJIMLUK paclipeiesieHbl HEPAaBHOMEPHO.

COBOKYIHOCTh ~HEPEYMUCICHHBIX METOJOB (OPMHUPYET TEXHOJIOTMYECKYI) OCHOBY I
palMOHAJIBHOIO YIPABIEHUS MPAaBOOXPAHUTEIBHOW AESITENBbHOCTHIO. VX MpakTUyecKoe BHEIPEHHE
TpeOyeT KauyeCTBEHHOM CTaTUCTHYECKOM 0a3bl JaHHBIX M Haauexaiied nudpoBoil HHPPACTPYKTYpPbI
— TMpPEAnochUIOK, TUIAHOMEPHO co3flaBaeMbix B Kazaxcrane B pamkax Konmenmuu 1mudpoBoit
Ttpanchopmaruu, pazsutus orpaciu UKT u kubepoezomacnoctr Ha 20232029 rossl.

3. HckyccTBeHHBI MHTEJVIEKT: APXMTEKTypa IPHMEHeHHs1 B IPAaBOOXPAaHUTEJIbHOI
AeATEeJbHOCTH

3.1. IIpeauKTHBHASI AHAJTUTHKA U AHAJIU3 00JIBIINX JAHHBIX

Ecnu matemarnyeckoe nporpaMMHpOBaHHE paboOTaeT ¢ YETKO CTPYKTYpUPOBAHHBIMH 3a/lauaMu
IIpU U3BECTHBIX mapamerpax, To MU cnenmanusupyercss Ha H3BJIEYEHUH 3aKOHOMEPHOCTEM U3
HECTPYKTYPHUPOBAHHBIX, BBICOKOOOBEMHBIX M HEIMOJHBIX JAHHBIX — HMMEHHO TaKMMHU B OCHOBHOM
pacnosararoT IpaBOOXpaHUTEIbHbIE Opranbl. [IpaBooXpaHUTENbHBIE OPraHbl €XEIHEBHO T€HEPUPYIOT
OTPOMHBIM  MAacCUB  JaHHBIX: JKypHaJIbl BBI30BOB, MaT€pHalbl YrOJOBHBIX [I€J, 3alliCU
BUJICOHAOIIOICHUS, JAHHBIE TPAH3AKIIMOHHOTO MOHUTOPUHTA, COOOIIEHHS TPaKIaH Yepe3 MOpTalbl U
MOOMIIbHBIE IpUIOKeHus. VX pyuHast 00paboTka B peaJbHOM BpeMEHH TPUHLIUIINAIBLHO HEBO3MOXKHA.

AJropuTMBI MAlIMHHOTO O0Yy4YeHMsI — B MEpPBYIO ouepenb aHcambieBble Meroabl (Random
Forest, Gradient Boosting) u HelpoHHbIE CeTH C JONTOM KpaTKocpoyHod mamateio (LSTM) —
MIO3BOJISIIOT  BBISABIISATh HEJMHEHHBbIE 3aKOHOMEPHOCTH B MHOTOMEPHBIX JIaHHBIX, HEIOCTYIIHbIE
TpaauLIMOHHOMY aHanu3y. [IpuMeHuTenpHO K (MHAHCOBOMY MOUIEHHHYECTBY: CHCTEMBbl Ha 0Oa3ze
MAaIIMHHOIO 00yUYeHHsI IOCTUTal0T TOYHOCTH BBISBJICHUSI aHOMAJIbHBIX TpaH3akUuil 10 95%, Toraa kak
TpaJULIMOHHBIE CUCTEMBI HA OCHOBE IIPAaBUJI OOHAPYKUBAIOT 3HAUUTEIBHO MEHBIIYIO A0 YyTPO3 IpU
OoJsiee BBICOKOM YPOBHE JIOXKHBIX CpabaThIBaHMHA. DTO MOATBEPIKIAETCA UCCIEAOBAHUSAMHU B 001acTH
Al-driven fraud detection, omybnukoBanHeiMU B Springer B 2024-2025 rogax: Random Forest u
LSTM-cetn AEeMOHCTPUPYIOT INPEBOCXOACTBO HAJl IPAaBWJIAMH-OCHOBAaHHBIMU CHUCTEMAMM Kak IIO
TOYHOCTH, TaK U MO aJaNTUBHOCTH K HOBBIM CX€MaM MOLICHHUYECTBA.

Cuctemarnueckuii 0630p 161 akagemuueckoir paboThl, BbINOIHEHHBIH Kpucrtuanom Ilomem
(Yuusepcutetckuil koyex Jlonnona, 2024), noareepxkaaet ool norenuan Big Data-ananutuku
B MOJIULEHCKON JIeATeNbHOCTH, OJJHOBPEMEHHO (UKCUPYs KIFOUEBOM PUCK: aJrOpPUTMBbI, 0OydYeHHbIE
Ha MCTOPUYECKU MPEAB3ATHIX JAHHBIX, BOCIPOMU3BOAAT M YCWJIMBAIOT CYIIECTBYIOIIHME MaTTEPHBI
HEpaBHOT'O NPaBONPUMEHEHUs. DTO TpeldyeT 00s3aTeIbHOr0 HE3aBUCHUMOIO ayAMTa NMPUMEHSEMBIX
MOJIeNIe U 3aKOHOJATENbHO 3aKPETJIEHHON OTBETCTBEHHOCTH 3a UX HCIOJIb30BaHHE.

3.2. SIEM-cucTeMbl Kak OCHOBA ONEPANMOHHOI0 MOHMTOPHHTIA

CucreMbl MOHUTOPHHTA U Koppensuuu coObiTuii 6e3onacHoctu (SIEM — Security Information
and Event Management) o0ecrneunBarOT LEHTPAIM30BAHHBIA COOp, HOPMAIU3ALUIO U KOPPEISLHIO
COOBITUH W3 pa3HOPOAHBIX HCTOUYHUKOB: CETEBOr0 TpaduKa, XYpHAJIOB NPUIIOKEHUH, IaHHBIX
KOHEUHBIX YCTPOMCTB, CHUCTeM ayTeHTHU(HUKauH. VX KiIroueBoe NMPEeUMYIIECTBO — CHOCOOHOCTH
BBISIBJISITH CJIOXKHBIE MHOTOITAHbIE aTaKh, KOTOPHIE MO OTJEIbHOCTU HE JIETEKTUPYIOTCS HU OJHUM
HCTOYHUKOM.

[lo pmannpiM wuccrnenoBanust Forrester Research (2024), opranuzaumu c 3pensimu  SIEM-
BHEAPEHUSIMU (PUKCUPYIOT Ha 65% MeHbIlIe YCIEMIHbIX yTeYeK AAHHBIX MO CPaBHEHUIO C TEMH, KTO
TaKUMHU CcHUCTeMaMH He pacmojaraer. IBM Security ycTaHoBmiIa, 4TO KOMITAHWM, HCTIOJB3YIOIINE
SIEM, BBISBIAIOT MHIMIEHTH Oe3omacHocTH Ha 60% ObicTpee. MupoBoit psiHOK SIEM-perienuit
Belpacter ¢ 7,13 mupa pommapoB B 2024 roxy mo 13,55 mupn nmommapo k 2029 romy mpu
cpeaHeronoBoM Teme pocrta 13,7% — 3T0 CBUAETENBCTBYET O MACCOBOM NEPEXOE K JAHHON MOJENN
MOHUTOPHMHIa B TOCYJapCTBEHHOM M KoprmopaTuBHOM cekropax. K 2026 romy, mo mnporsosam
aHamutukoB Omdia, 85% xopmnopatuBHeix SIEM-BHeapeHuit OyAyT BKIIOYaTh MOJYJIH
NW/mammaHOr0 00y4eHus Ui 00Hapy>KEeHUsl yrpo3 U aBTOMATU3HPOBAHHOIO PearupoBaHusl.
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JUia npaBooxpaHuTenpHbIX opraHoB Kaszaxcrana BHenpenue SIEM B pamkax eguHou
rOCYJapCTBEHHON  MH(PaAcTpyKTypbl  KuOepOe30macHOCTH  CO34aéT  ONEPAaLMOHHBIA  LIEHTP
MOHUTOPHHTA, CIIOCOOHBIM arperupoBaTh JaHHBIE OT BCEX TOCYAAPCTBEHHBIX HH(POPMALMOHHBIX
CHCTEM U BBISIBJIATH CKOOPJMHUPOBAHHBIE aTaKU HA UH(PACTPYKTYPY IEKTPOHHOIO IPABUTEIILCTBA.

3.3. ABTOoMaTH3a1usl PYyTMHHBIX NIPOLecCOB H 00padoTKH 00paleHuil rpakaaH

3HAYUTEIbHYIO J0MI0 pabouyero BpPEMEHM COTPYJHUKOB IPABOOXPAHUTENBHBIX OpPraHoOB
3aHUMAIOT OIEPaLUH, MOANAIONIMECS aBTOMATH3AIMK: KiIacCU(UKAIM MOCTYMAIOMMUX OOpalieHuH,
NepBUYHAs MPOBEPKA JAHHBIX, (POPMUPOBAHME 3alpPOCOB K 0a3zaM JaHHBIX, COCTaBJIEHUE THUIIOBBIX
IpoIecCyalbHBIX IOKYMEHTOB, ((OPMUPOBAHHE aHATUTUYECKUX CBOAOK. UM -MHCTpYMEHTHI Ha OCHOBE
00paboTku ectecTBeHHOro si3blka (NLP) mo3BOJSAIOT BBINONHATE KIACCU(DPUKALMIO U MEPBUYHYIO
00paboTKy OOpalleHuil rpaXkaaH aBTOMAaTHUECKH, HAMIPABISAA UX B MPOQMIbHBIC MOIpa3ieieHus 6e3
y4dacTus oreparopa.

OTO HEe 3aMelIeHUE COTPYAHUKOB, a Mepepaclpeie]ieHne UX YCHIU: BRICBOOOKICHHOE BpeMs
HalpaBJsIeTCsl Ha aHAJIMTUYECKYI0 paboTy, TpeOyrouyro HIpopecCHOHATBHOIO CYXIEHHUS U
KOHTEKCTHOT'O IOHUMAaHUsI, — TO, YTO aJITOPUTM BOCIIPOM3BECTH HE MOXKET.

3.4. BuneoaHaiuTHKa M pacno3HaBaHue o0pa3oB

CoBpeMEHHbIE CUCTEMBI KOMIIBIOTEPHOTO 3PEHUS MO3BOJISIIOT B PEXKUME PEATLHOTO BPEMEHU
aHAJIM3UPOBATh BUJIEONOTOK C TOPOJACKHUX KaMep HaOJIo/eHUs: aBTOMAaTHUECKH paclio3HaBaTh JIMIA,
UACHTU(PUIMPOBATE HOMEPHBIC 3HAKH, BBIIBIATH HETHUINMYHOE TMOBEJCHHE B  ITyOJHMYHBIX
npoctpanctBax. [lo nanueim arentctea EU-SOCTA 2025 (Europol), U1 yxe akTUBHO NMpUMEHsIETCA
OpPraHU30BAHHBIMU NPECTYNHBIMU TPYNIHUPOBKAMU — B TOM 4YMCIE A CO3AaHMs IUIN(ENKOB U
KJIOHUPOBAHMsI Tojloca B LEISIX MOIIEHHUYECTBA. DTO O3HAYAET, YTO MPABOOXPAHUTEIbHBIE OpraHbl
00s13aHBI pa3BuBaTh cOOCTBeHHBIE M-KOMITETEHIIMM B paMKaX aCUMMETPHYHOT'O TEXHOJIOTUYECKOTO
IPOTUBOCTOSHUS.

3.5. MOHUTOPHMHT OHJIAMH-NIPOCTPAHCTBA U COUAIBHBIX ceTei

Anroput™Mbl 00paOOTKH NAaHHBIX COIUAIBHBIX CETEH M MECCEH/KEPOB IMO3BOJSIOT BBISBIATH
KOOpP/AMHAIIMOHHbIE MATTEPHbI MOILIEHHUYECKUX I'PYIII, OTCIEXKHUBATh MOSIBIIEHHE HOBBIX CXeM 0OMaHa,
UIACHTUQUIMPOBATh AKKAYHThI, CUCTEMATUYECKH PpaCHpOCTpaHsAolne (UHAHCOBblE Nupamuibl. B
Ka3zaxcraHe MMEHHO 3TOT BEKTOP KPUTHUYECKU BAJKEH: COLIMAJIBHBIE CETH M MECCEHJDKEPBI SABISAIOTCS
OCHOBHBIM KaHaJIOM TeJepoHHOro MmolueHHu4ecTBa. B mepBom kBaptane 2025 roga MBJI PK npu
MOMOIIIM TEXHUYECKUX CUCTEM MPEAOTBPATHIIO 66 MIIH MOIIEHHUYECKHUX 3BOHKOB — Ha 25% Ooblile,
yeM B aHajoruyHoMm miepuonae 2024 roma. [lapamnensHO BBISBICHO M 3a0i0KupoBaHO 14 ThICSY
IIPOTUBOINPABHBIX CalTOB.

4. Me:X1yHapOAHBIH ONBIT U €ro NPUMEHNMOCTh

4.1. EBponeiicKkuii C0103: IPaBOBasi APXUTEKTYPA M ONepallMOHHOE B3auMOAeiicTBHe

B EC xi1roueBbIM HOpMaTUBHBIM JJOKYMEHTOM B cpepe KnbepOe30nacHOCTH SIBISIETCS JUPEKTHBA
NIS2, BcrynuBmas B monHyio cuily B okra0pe 2024 roma. OHa ycTaHaBiIuBaeT oO0s3aTelIbHBbIE
TpeOoOBaHUsI K CUCTEMaM MOHMTOPHUHIA MHLWJEHTOB, IJIAaHAM BOCCTAHOBJIEHHUS M TPAHCTPAHUYHOMY
OoOMeHy JaHHBIMHM Ul IIUPOKOro Kpyra cektopoB. B nexabpe 2024 roma ENISA omy6GnukoBana
MePBbIN JOKIaa 0 coctosiHuu kKubepbesomnacHoctu B EC B cooTBeTCTBHM CO CTaThEN 18 AUPEKTUBBI
NIS2, 3a110K1B OCHOBY JUIsl PETYJIIPHOM MEXIOCY1apCTBEHHOM OLIEHKH.

HNoxmnamx ENISA Threat Landscape 2024, oxBaTsiBatomuii nepuoa ¢ uronst 2023 mo urons 2024
roaa, 3apuxcupoBan Oonee 11 000 mummmentoB: DDoS-aTaku BnepBble BBIILIM Ha NEPBOE MECTO
(46% Bcex 3aUKCHUPOBAHHBIX COOBITHI), omepeanB BbiMorarenbckoe [10. Hambonee arakyembim
CEKTOPOM OCTa€Tcsl rocydapCTBEHHOE ynpasieHue — 19% WHIUAEHTOB, UYTO HENOCPEACTBEHHO
PEJIEBAHTHO ISl OLIEHKU yTrpo3 UH(PPpaCTpyKType IEeKTPOHHOr 0 IpaBuTeabcTBa KazaxcraHna.

Cosmectnbiit goknan Europol u Eurojust «Common Challenges in Cybercrime: 2024 Review»
BBISIBUJI CUCTEMHBIE TPOOIJIeMbI, XapakTepHble U Juist KazaxcTana: ynpaBjieHHe OrpOMHBIMU 00bEMaMu
U(POBBIX JI0KA3aTENILCTB B XO/I€ paccieOBaHUN M MPaBOBbIE OApbephl IS MOJyUYEHHUS JaHHBIX OT
WHOCTPAHHBIX IIaTGopM. OTO TOATBEPKIAAET HEOOXOOUMOCTh YHU(HUKAIMK CTAaHAAPTOB U
MIPUCOEANHEHNS K MEKIYHAPOIHBIM HHCTPYMEHTAM.

4.2. CIA: ueHTpaau3aums JaHHbIX U ONlePALIMOHHAS KOOPAUHAIUS
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AMepuKkaHCKass Mojenb ocHoBaHa Ha Iuiatpopme IC3 — enumHoil Touke mpuéma,
KJIacCUpUKALUM U aHATUTHYECKOM 00paboTku 3kajno0 Ha uHTepHeT-npecTyrvieHus. C MomeHTa
coznanust B 2000 roxy IC3 nakonun 6osee 9 MUIIIIMOHOB 0OpaleHuii, 00padaThIBasi CEToOIHS CBBIIIE 2
000 >xano6 exxemneBHo. Ha ocHoBe 3Tux maHHbIX PBP CcTpouT aHaIUTHYECKHE MOJCIH, BBIABIISICT
3apOXKIAIOUINECsS CXEMbl MOIIEHHUYECTBA U (OpPMHUpPYET ONepaTuBHbIE PEKOMEHIAIMH IS
PErHOHANIBHBIX MOIPa3/IesIeHUH.

B 2024 ronmy depe3 mporpamMmy MEXIyHapoaHOro corpyanuuectBa PBP coBmecTtHO ¢
LentpansHbiM OrOpo pacciaeaoBanuit Muaum m npyrumu napTHEpamu mpoBeino 11 cOBMECTHBIX
oreparyii, B X0/1¢ KOTOPBIX ocymiecTBieHo Ooiee 215 apecroB — poct Ha 700% 1Mo cpaBHEHHIO C
MPeIbIAYIIUM TOJJOM. DTO HAIJIAIHO JEMOHCTPUPYET MACIITA0UPYyEeMOCTh Pe3yJIbTaTOB MPU HATUYUU
CTPYKTYPHUPOBAHHOI'O MEXTyHAPOIHOTO B3aUMOAECHCTBUS.

4.3. CuHramyp: napTHépcTBO rocy1apcTBa M YaCTHOI0 CEKTOPAa

Cunramypckass MOJeNlb MpPEACTaBIseT HaumOonbmMii wuHTepec ans Kazaxcrana cBoeit
aApXUTEKTYpOll MyOJIMYHO-4YACTHOIO MapTHEPCTBA: HAIMOHAJIbHBIE KUOEPUEHTPHl KOOPIUHUPYIOT
JEeSTEIbHOCTh 0AHKOB, TEJIEKOMMYHUKAIIMOHHBIX ONEPaTOpPOB U IUIAT(HOPM B €IMHOM ONEPALOHHOM
npoctpancTBe. HecMoTpst Ha pocT 4Kclia MOMBITOK aTak, CTpaHe yna&Tcsl MOCIeI0BaTENbHO CHIXKATh
a0comoTHBIN yiiepd oT MomeHHYecTBa. KilroueBoil mpuHIUIT — paHHEe BBISBICHUE U MPEPhIBAHNE
TpaH3aKLIUK J0 TOTO, KaK CPEACTBA MOKUHYIIN CUET KEPTBBI.

VMeHHO 3TOT mpuHUMI JIEKUT B OCHOBe co3gaHHoro B Kaszaxcrane B utone 2024 rona
Antudpon-nenrpa HamumonanmeHoro Oanka PK — mmardopmer, oO0beauHuBIIEH Oonee 250
y4acTHUKOB: 6aHku, M®O, cOTOBBIX 0MEpaTOpPOB, IUPPOBLIE CEPBUCHI, IPABOOXPAHUTEIBHbBIE OPraHbl
U rocyaapcTBeHHbIe 0a3bl AaHHbIX. C MOMEHTa 3amycka LeHTp 3apeructpupoBan Oosee 80 000
MHIIUJIEHTOB; TOJbKO ¢ Hayana 2026 roja miardopmMa moMoriia CoXpaHuTh Kazaxcranuam 1,9 mupp
TEHTe.

5. KazaxcraH: 10CTHKeHHS], OTPAHUYEHHUS U BEKTOPbI Pa3BUTHS

5.1. HopmaTuBHas 0a3a M HHCTUTYHMOHAJIbHASL APXUTEKTYpPa

[IpaBoByto ocHoBy kubOepOe3omacHoctu B Kazaxcrane dopMmupyer pa3Butas HOpMaTHUBHAs
cucrema: Konnenuust kubepOezonacHoctu «Kubepuur Kaszaxcrana» (2017, ¢ u3menenusmu 2023
roaa), Konuenmus uudposoit tpancdopmarum, pazsutus orpaciu MKT u kubepbezonacHocT Ha
2023-2029 ronsi, 3akoH «O nepcoHambHBIX JaHHBIX U UX 3amuTe» (¢ u3menenusmu ot 08.01.2025). B
sauBape 2026 roxa IIpesunent PK nogmucan LudpoBoil kogekc — mepBblii B MUPOBOW MpPAKTHUKE
KOAUGHUIIMPOBAHHBIM aKT, PEryJupyromuid IupoBble MPaBOOTHOIICHHS, B TOM YHCIEe B cdepe
K1OepOe30macHOCTH. OJTOT JIOKYMEHT YCTaHaBIMBAe€T €AMHbIE CTaHAApThl 3aIIUTHl JaHHBIX,
00s13aTenbHBIN ayIUT KMOepOe30IacHOCTH ISl BIIAJIENIbLIEB KPUTUYECKH BAXKHBIX LIUPPOBBIX 00BEKTOB
U MEXAaHU3MBI TOCYITapPCTBEHHOIO Ha/A30pa.

B Hos06pe 2024 roma B crtpyktype MBJI co3nman cneunanu3upoBaHHbIM JlemapTamMeHT 1o
MPOTUBOJCHCTBUIO KUOEPNPECTYMHOCTH C PErHOHAJIBHBIMH MOJPA3/EIECHUsIMH, YTO 00ecnednso
CTPYKTYpHYIO OCHOBY ISl KOOPAMHUPOBAHHOI'O PEarupoBaHUsl HAa MHIMJEHTHI 1O BCeil cTpaHe. 3a
NepuoJl JesITeIbHOCTH JemnapTaMeHTa u3bato 74 SIM-OokcoB M 88 ThIcSsd HE3aperucTpUpPOBAHHBIX
SIM-kapt, 3abmokupoBano 21,4 ThICSUM CANUTOB C HEJETATBbHBIM KOHTEHTOM, MPEAOTBPAIIEH BHIBOJ
2,6 Mapp TeHre yepe3 miatgopmy AHTUGPOA-LIEHTpA.

5.2. Kagposplii JepuuuT KaK CHCTEeMHOE OrPaHUYeHue

KitoueBbIM  CTPYKTYpHBIM OTpPaHHYEHUEM OCTaércss AePUUUT CIEeHUaTUCTOB B 001acTH
nH(pOpMalMOHHON 6e30MacHOCTH U IUGPOBON KPUMHHATUCTHKU. DTO mpobiieMa riodanbHas: [SC?
3aukcupoBana B 2025 rogy MupoBoi 1euuT KaapoB B chepe knubepbe3onacHOCTH Ha ypoBHE 4,8
MIUIJIMOHA He3anoidHeHHEIX no3unui. B Kaszaxcrane B 2024-2025 romax BbiaeneHo 3 600
00pa3oBaTeNbHBIX I'PAHTOB B cdepe KuOepOe30macHOCTH M KPUNTOJIOIUH, MOATOTOBKA BeIETCS B 8
By3ax u 25 kojuiemkax. OcBeTOMIEHHOCTh HACEICHHS 10 BolpocaM KubepoesomnacHoctr B 2024 roxy
nocturna 80,4%. Tem He MeHee pa3pblB MEXIy MOTPEOHOCTHIO MPABOOXPAHUTEIBHBIX OPraHOB B
CHelHaMCTaX U peajJbHbIM IPEI0KEHUEM Ha PHIHKE TPyAa OCTa€TCs 3HAYUTEIIbHBIM.

5.3. TpancrpaHU4YHBI XapaKTep yrpos
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ITo nanueiM MBJI PK, B 2025 roay Ka3zaxcran CTOJIKHYJICS ¢ POCTOM JOJIM TPAaHCHALMOHAIBHBIX
MIPECTYIHBIX CXEM: OCHOBHBIC aTaku HAYT M3-3a pyOeka, a 3HaYUTeNIbHas 4acTh LU(POBBIX CIEI0B
XpaHUTCS Yy HMHOCTPAaHHBIX MpoBaiiiepoB. B 3TUX yclOBUAX OTCYyTCTBUE paTH(PUIMPOBAHHON
bynanemrckoii konBeniuun CoBera EBpombl 1mo KHOEpHpecTYNHOCTH SBISIETCS KPUTHUUYECKUM
MPAaBOBBIM IPOOENIOM: TIOJIy4€HHE JAaHHBIX OT HWHOCTPAaHHBIX IIATGOPM BO3MOXKHO JIMIIb I10
JIUIUIOMATHYECKUM KaHajiaM, 3aHMMAaOIIUM MECSIbl, a He YacChl.

6. Pexomengaumnu

Ha ocHoBanuu npoBeA€HHOTO aHanu3a cHopMyIMpOBaHbI CIETYIOIINE PEKOMEH IAIUH.

Bo-nepBbix, HeoOxomuma parudukanus bynanemrckoii konBeHimu CoBeta EBpombl 1Mo
KHOEpIPECTYNHOCTH. JTO OTKPOET JOCTyH K MEXaHH3MaM CpPOYHOro 3ampoca JaHHBIX OT
MHOCTPAHHBIX MMPOBANAECPOB U CYIIECTBEHHO COKPATUT BPEMs OJTYUYCHUS KPUTUYECKHX JI0KA3aTEeIILCTB
10 TPAHCTPAHUYHBIM JIEJIaM.

Bo-BTOpBIX, cleayeT TOCIeNIOBATEIbHO MacmTabupoBaTh AHTUDPOI-IIEHTP KaK SIPO
HAI[MOHAJILHOW CHCTEMbl MPOTUBOACUCTBUA (UHAHCOBOMY MOIIECHHUYECTBY, pACIIUPSs KPyT
YY4aCTHUKOB M BHeApss MW-momynu Juis aBTOMAaTWYeCKOTO BBISIBJICHHS HOBBIX CXEM B PEXHME
pEealbHOTO BPEMEHHU.

B-Tperbux, HEOOXOIMMO Pa3BUBAThH EANHYIO IJIAT(HOPMY ONEPAIIHOHHOTO MOHUTOPHHTA Ha 0aze
SIEM-TexHOIIOTHI, 0XBaTHIBAIOIIYI0 BCE FOCYAapCTBEHHBbIE MH()OPMALIMOHHBIE CUCTEMBI, C BBIXOJIOM
Ha YPOBEHb OOMEHa JJAaHHBIMH C MEKAYHAPOIHBIMU ApTHEPAMH.

B-4eTBépTHIX, MOATOTOBKA KaapOB AOKHA MPUOOPECTH MPUOPUTETHBIN XapakTep: MOMHMO
00pa3oBaTEeNbHBIX TPAHTOB, TPEOYIOTCS MPOTPAMMBI TIEPETIOATOTOBKY IEHCTBYIOIINX CJIEIOBATENCH U
OTEepPaTUBHBIX COTPYJHUKOB C AKIEHTOM HA MPAKTUYECKUE HABBIKM HUPPOBON KPUMHHATUCTHKU U
pabotel ¢ U-uHCTpyMEHTaMH.

B-narbix, m000e BHEAPEHHE  AITOPUTMHUECKUX  CHUCTEM MPUHATUS  pElIeHUH B
MIPABOOXPAHUTENbHYIO JIETENILHOCTD JOHKHO COMPOBOXKIATHCS MEXaHU3MaMH HE3aBHCUMOTO ay/IHTa,
MPO3PAYHOCTHIO AJTOPUTMOB M 3aKOHOAATEIBHO 3aKPEIUIEHHBIMU TapaHTUSMHU IPaB TPaXKJaH — BO
n30exaHne PUCKOB AITOPUTMHUECKON MPEB3SITOCTH.

7. 3ak/04eHue

IIpoBenénHbIl aHaIM3 CBUIETENIBCTBYET O TOM, uTo Kaszaxcran B 2024-2025 romax mpomén
BOKHBI MHCTUTYIHOHAIBHBIM pyOex B cepe KuOepOe30MacHOCTU: CO3/IaH CIEelUaTu3UupPOBAHHBIN
nenaptameHT MBI, npunsat Ludposoil konekc, 3amymeH AHTUGPOI-IIEHTP, CYIIECTBEHHO BBIPOCIA
pacKphlBa€MOCTh ~ TpecTyIlUieHnd. Bwmecte ¢ Tem MacmrTad yrpo3  OMepekaeT  TEeMIIbI
WHCTUTYLMOHAILHOTO Pa3BUTHUS: PEKOPAHOE YHUCIO 3apeTUCTPUPOBAHHBIX TMPECTYIUIEHUH U
MWIUIHApAHbIE ToTepu Tpaxgan B 2025 romy KOHCTaTHPYIOT, YTO JOCTHTHYTBIX peE3yJbTaTOB
HE/I0CTaTOYHO.

OTBeTOM Ha OTOT BBI3OB SBJSIETCS CHUCTEMHAsi WHTETPAllMsi METOAOB MaTeMaTHYeCKOMH
ONTHMHU3AINU, TEXHOJIOTUH HCKYCCTBEHHOTO HWHTEIUIEKTa W OOHOBJIEHHONW HOPMATHBHO-IIPaBOBOMU
0a3pl B EOUHYIO OIEPAlMOHHYID MOJEIbh IMPOAKTUBHOTO  YIPABICHHS  OE30MacHOCTHIO.
Mexnynapoansiit onsiT — CIIA, EC, Cunramypa — IeMOHCTPUPYET, YTO UMEHHO TaKO€ COYETaHHE
oOecrieunBaeT M3MEpHMEBIe pe3ynbTaThl. KazaxcraH pacrosaraeT HEOOXOIUMBIMHU MPEINOCHITKAMH;
MIPUOPUTETOM CTAHOBUTCS KAUECTBO M TEMIT IPAKTHYECKOTO BHEAPEHHUS.
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IOPEKTUBHOCTDb IPUMEHEHMUWSA SE MOAEJIHN ITPU ITOATI'OTOBKE
YYAIIUXCSA PISA 110 XUMHUU

Xycynos,a WawkleHoBa P. K., OcTpeuyosBs:e
1oL ¢cstChjbOkMEd2 kddo jtemdls

AHHOTAUHUA: B CTaThe paccMmarpuBaercs poib moxaenu SE (Engage, Explore, Explain, Elaborate,
Evaluate) B mororoBke yyammxcsi K MEKIyHapOJIHOMY HCCIIEOBaHUIO KauecTBa oOpa3oBanus PISA
(Programme for International Student Assessment) Ha ypokax xumuu. [lpuBeneH anHamu3
cooTBeTcTBUS Mojenu SE copepxanuio npeamera XxumMuu u tpeboBanusiM PISA, HampaBieHHBIM Ha
pa3BUTHE €CTECTBEHHOHAyYHOW TIpaMOTHOCTH. B cratbe oOocHOBBIBaeTcs 3((eKTUBHOCTH
npuMeHeHus Mojenu SE Ha kax1oM sTane 17 yriryOJieH!ss XMMUUYECKUX 3HAHUM yJaluxcsi, pa3BUTHUs
UX KPUTUYECKOIO MBIIICHUS, HAaBBIKOB PEIIECHUs MPOOJEM M HCCIENOBATEIbCKUX YMEHUH, YTO
croco0cTByeT (OPMUPOBAHUIO €CTECTBEHHOHAYYHON T'PaMOTHOCTH, COOTBETCTBYIOIIECH TpeOOBaHUSAM
PISA. TlpennararoTcss METOIUYECKHE BO3MOXKHOCTH HCIOJIb30BaHUsI Mojenu SE s moaroToBKu
yyalmxcs K MeXAyHapOJHbIM CTaHAapTaM Ha ypOKaxX XUMUH.

KutoueBbie cioBa: ypoku xumuu, PISA, momens SE, ecTecTBeHHOHaydHass TpPaMOTHOCTD,
MIPOEKTHAs eATEIbHOCTh, KPUTHYECKOE MBIIIJICHHE, PElIeHHe MPoOIeM, UCCIIe0BATEIbCKUE HABbIKH,
WHHOBAIIMOHHOE O0y4YEHHE.

UccnenoBanmss PISA  (Programme for International Student Assessment) HarisgHO
JEMOHCTPUPYIOT HEOOXOAUMOCTh Pa3BUTHS Yy LIKOJBHUKOB HE TOJIBKO TEOPETUUYECKUX 3HAHUI, HO U
MPAKTUYECKUX HABBIKOB, KPUTHMYECKOTO MBIIUICHUS W YMEHHUS MPUMEHSATh IOJy4YeHHbIC 3HaHUS B
pEeaIbHBIX JKU3HEHHBIX CUTyalusiXx. EcTecTBeHHOHay4yHasi T'PaMOTHOCTh, SBJISIOMIASsICS KIIHOYEBBIM
KomroHeHToM PISA, TpeOyeT oT ywamuxcs cnocoOHOCTH OOBSICHATh Hay4HBIE SBICHHS, paboTaTh C
HAayYHbIMM JaHHBIMU M TIPOBOJUTH HCCIENOBaHUA. XHMMHMs, KaK Hayka O BeEUIECTBaX M HX
IpeBpalleHUsIX, UrpaeT (yHIaMEHTAIbHYI0 POJib B (DOPMHUPOBAHUM 3TOW I'paMOTHOCTH. B cBsizu ¢
3TUM, MOUCK A(P(PEKTUBHBIX MEAArOTMYECKUX IOAXO0JI0B CTAHOBUTCS IEPBOCTENEHHOM 3ajaydei.
Mopens SE (Engage, Explore, Explain, Elaborate, Evaluate), opuenTHpoBaHHass Ha aKTHBHOE
o0y4yeHHe U HCCIe0BaTeIbCKUM MOAX0J, 00Ja1aeT 3HAYUTEIbHBIM MOTEHLUANIOM ISl MOATOTOBKH
yuamuxcs K TpedoBanusM PISA Ha ypokax xumumn.

Ha cneunduxy mnoaroroBku K  ucnbiTanusM PISA  wupgeanbHO  JOXHTCS — MOJEINb
KOHCTPYKTUBHCTKOM TexHonoruu SEL1]. B naHHO# cTaThe Mbl paCCMOTPHUM KaxK[bIi 3Tan Moaenu SE
KaK MOIIHBIA NHCTPYMEHT KOHCTPYUPOBAHUS PEIICHUN XUMUYECKUX 3aJaHUN.

Oranel mojenu SE uepe3 mpu3sMy MOATOTOBKM K BBIMOJTHEHUIO XMMHMUYECKUX 33JaHUI BBICOKOIO
MOpsAJIKa Ha IpuMepe TeMbl « OpraHu4ecKuil CHHTE3»:

1. Bosneuenne (Engage): Ha maHHOM JTame y4HWTeNb 4epe3 HMHTEIICKTyaJIbHBbIA BHI30B
aKTUBM3HUPYET y OOy4arouIuxcs MpeaUIecTBYIOIUN OMBIT MO Mpodieme (TeMe 3aHATHs). DTOro
MOXKHO JOCTHYb 4Yepe3 MpOoOJEMHYIO0 CHUTYallMio, MapaJoKCcalbHbI (aKT, 3peNuIIHbIA
SKCIIEPUMEHT.

} to d d3jatesoHcTpanys IIapoOCTEPKHEBOM MOJENH cappalHa (CI0XKHOTO IMPHPOIHOTO
aJIkosions1a) U npobnemHbiil Bonpoc «Kak BbI gymaere, moyemy MpHpojia co3jiaina MMEHHO TaKylo
MIPOCTPAHCTBEHHYIO KOHGUTYpALIHIO?)

2. Uccnenosanue (Explore): Ha maHHOM 3Tare yuuTeab HE TIPEIOCTABISET 00yUarOIIUMCS
TEOPETUYECKYI0 OCHOBY JJISI PELICHUs MPOOJIEMBI; 3TO 3Tall CAMOCTOSATENIBHOM 00BN 3HAHUM,
pereHusl 3aJad «BCIEMyI» WM IPOBEICHHE HCCIEeNOBaHUS (JTabopaTOpHOrO aHaim3a) Oe3
noApoOHOW WHCTpyKuu. Yepes sranm MccnenoBanue oOydaromIuiicss MpUOOpETaeT KITFOYEBBIC
KOMIIETEHIINY — YMEHUE aHAJIM3UPOBATh JaHHBIE U BBISABIIATH 3aKOHOMEPHOCTH.
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1 tc d d3gotsiarormxcs mOMy4yaroT NepeyeHb PEaKTUBOB, MX 3a/1a4a CHHTE3UPOBATh (COCTABUTH
BO3MOJKHBIC YPaBHEHHUS XUMHUYECKHX pEaKLUWH) cappaluH, WCHOJb3ys 3HAHUS O MEXaHHU3Me
OpPTraHUYECKUX PEAKIIHH.

3. OO0ssacuenue (Explain): Ha qaHHOM d3Tamne y4uTenb HE JaeT TCOPHUIO B JICKIIMOHHOM BHJE, a
BBICTYIIAa€T B KaueCTBE MOJIEpaTOpa, MOMOTaoUlero oOydaromuMces CcQOopMyIHpOBaTh
BBIBOJIbI, K KOTOPBIM OHH TPUILTH BO BpeMsi peablaymiero stana. Yepes stan OObsCHEHUE
YUUTENb BBOJIUT CJOXHBIE KOHLEMNIMH, HAYYHYI0 TEPMHMHOJIOTHIO, a TaKXe MPOUCXOAUT
pa30op U aHaIu3 OMMOOK, JOMYIICHHBIX Ha MPEABIAYIIEM dTara.

1 to d d3jcdenecTHO ¢ yuuTeneM OOydaroIUXCs pa3OUpalOT MPABHIBHOCTh COCTABJICHHS
YPaBHEHMH XWMHYECKHMX pEaKUWi, BBOAATCS TMOHIATHE CTEPEOCEICKTHBHOCTh, 3allUTa
(YHKIMOHATBHBIX TPYII U PETPOCUHTETUYESCKHI aHATU3.

4. Ilpopaborka m yriy6snenue (Elaborate): Ha manHOM 3Tame oOydYaroniuecss MPUMEHSIOT
MOJTyYCHHbIE 3HAHUS JJIsl BBIIOJIHEHUS 33JaHUI BBICOKOTO MOPSJIKA IO paccMaTpHUBAEMOM
npobneme. 31ech 00yJaroMMNCcs pa3BUBAET KOTHUTUBHYIO THOKOCTh (THOKOE MBIIUICHUE) —
YMEHUE HAaXOJWTh PEIICHHEC B HECTAHIAPTHBIX W KPUTHUYCCKUX CHUTYAIHSIX, MPUMEHSTH
pa3NUYHBIE CIIOCOOBI pemeHus (MEPeKIIoYaThCs MEXAY 3aJadaMi) U MEHSTh CTPaTeTuu
pemeHust 33134 s d3PPEKTUBHOTO PemIeHHus MpoOsieMbl (HaX0IuTh Oosee THOKUN crocod
pemienus). Yepes atan [Ipopaborka/Yriaybnenue oOydammuics yUuTcs BUAETh OAHY U Ty
K€ 3aKOHOMEPHOCTb B PA3HBIX CUTYaIHsIX.

1 tc d d3gpteiiokuTh penieHue HecTaHaapTHOM cutyarmu: «Ha arpapHo-TexHHYeCKOM 3aBojie
OTKPBIBACTCSI OTJIEJICHUE IO TPOM3BOJCTBY TepOMIMIa Ha OCHOBE cappallvHa, aJanTUpyiTe
CUHTE3 JUISl IPOMBIIIVICHHBIX MAcIITa00B U MPEIJIOKUTE CIIOCOOBI yOpaTh TOKCUYHBIC TOOOYHBIE
MPOIYKTBD».

5. Onenka (Evaluate): Ha gaHHOM STame BaxKHbI He Oaiibl 3a 3amady, a pediekcus u
CaMOKOHTPOJIb 00YyYaroIIerocsi, Tak pa3BUBACTCS METAKOTHUTHBHBIN HAaBBIK: YMEHHE OLICHHBAThH
MPaBUIBHOCTh CBOMX DEUICHHWH, MOMCK YS3BHUMOCTEH (C1adoro Mera) B pEIICHHMH W aHAIU3
JOMYIIEHHbIX omuOoK. OOyvaromuiicss He MPOCTO paccMaTpUBaeT OLIMOKM B pacueTax, HO H
aHAJM3UPYeT, KaK X UCIPaBUTh, U KaKas cTpaTerus pemieHus: Obuia Ob1 6osee 3pGeKTUBHON B
JTAaHHOM CTydYae.

1 t6 d d3jOByuaronmecs: 3alIMIIAIOT CBOK CXEMY, apryMEHTHpPYsl BBIOOp KaXIOro Imara,
YUUTENb OLEHUBAET MPABUIIBHOCTh U 3JIETAaHTHOCTh PEIICHUS.

D¢ dexrnBHOCTH MOMENM SE mpH MOATOTOBKE K XUMUYECKAM OJIUMMITHAJIAM 110 CPAaBHEHHIO C

TPAAMIIMOHHBIM MTOJIXOIOM MpeacTaBieHsl BIS OB dzd Yy j 1

Tabmuma 1. CpaBHeHHE TPaIUIIMOHHOTO TMOJXoAa W Mojenu SE Tpu MOATOTOBKE K
BBHITIOTHEHUIO 3aJJaHHI BHICOKOTO MOPSIKA

TpaaMuuoOHHbIN MOXXO0 Mogeas SE
VYuurens paer teopuro — IIpaktuka [Ipobnema — CaMOCTOSATENBHBIA MOUCK
(pemieHune 3a/1a9M «IPOILIBIX JIET)) pemerust — Teopus
AKIIEHT Ha 3allOMHHaHHE XUMHUYECKUX AKIIEHT Ha TOHMMAaHHE MEXaHU3MOB U
peaxiuii 1 3ayunBaHue (HaKkToB JIOTUKH XMMHUYECKHUX IIPOLIECCOB
JluneitHoe oOyuyeHre XUMUU HuknuyHoe yriyOneHne B XUMHUIO

IIpeumymecrBa momenu SE mnpu IOATOTOBKE K BBINOJHEHHUS XUMUYECKHUX 3aJaHUMN
BBICOKOTO ITOPsI/IKA MPEICTABIICHbI HA PUCYHKE 1.
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KOrHUTUBHOE U HAYYHOE PA3BUTUE

l'ny6oxoe ycBoeHue Pa3BsuTue HayuyHoro CucTeMHOCTb U
Mmartepuana A3blKa KayecTBo pemenuﬁ
* 3HaHuA, o6bITble Yepes 9ran Explain yuut rpamotHo Teopus BBOAUTCA Ha 6ase
caMoCTOosTeNbHOe UCCNefjoBaHue OMMUCbIBaTb MEXaHU3Mbl peakuui, NAYHOTO OMbITa, YTO BEAET K
(Explore), ycBauBatotca npouHee, YTO KPUTUYHO Ans ohopmneHus rny60KoMy MOHUMaHUIO
yeM 3a3y6peHHble HopMynbl. peLueHnit. XUMUYECKUX 3aKOHOMEPHOCTEN.

CTPATErM4YECKAA U NCUXOJIOr'MYECKAA NOTOBHOCTDb

MOZEJIb 5E

YcToiumBsocTb MM6KOCTb U aBTOHOMHOCTb MoBbiweHue
K cTpeccy MbILUIEHUA MOTUBaLUKN
OnbiT paéom B ycnoBuax Pa3BuBaeTca HaBbIK pewexHus Curyauuu yavsnexHusa u
HeonpeaeneHHOCTU Ha 3aHATUAX HeCTaHAAPTHbIX 3aAa4 U NOCTeNeHHasn WHTENNIeKTYa/IbHble Bbi20BbI
CHWXXaeT NaHuKy nepej HOBbIMKU nepeaaya OTBETCTBEHHOCTHU 3@ CTUMYNUPYIOT UHTEPEC K
3ajavyamMmu Ha onuMmnuage. oﬁyqeuue YYEHUKY. rnyéoxomy WU3YYEHNIO XUMUU.

Pucynok 1. IlpeumymiectBa mogenu SE

Hecmotpss Ha Bce mnpeumymiectBa Moneiab SE Hecer [isi y4yuTens U HEKOTOPBIE PHCKH.
PaccmoTpuM uX U CIOCOOBI peICHHMS:

1.  MacmrabHass MOATrOTOBKA: sl pa3pabOTKM IUIaHA 3aHATHS HEOOXOJUMO BpeMs U
pecypcsl — C MOMOIIBIO UCKYCCTBEHHOTO MHTeNeKkTa (nanee - M) yuutenb MOXKeT CHU3UTh
Harpy3Ky Ipu MOJATOTOBKE.

2. OOyuarouigecsi MOTYT COINpPOTHUBIATHCA AKTUBHOM paboTe, Tak Kak MPHUBBIKIA K
MAaCCUBHOMY TOJIy4eHUI0O HHQOpMaAMK — YUuTednb BBOAUT Mojaenb SE moctemeHHo, He
«HaKa3bIBaeT» 3a OIMUOKH, moompseT mMoobie Tumote3bl. C momomisio UU-ThioTOpa yuuTenb
MOXeT 00eruuth padoty: MU He pemraer mpoOiemMy, a 3a1aeT BEKTOP UCCIIeIOBaHUS (HABOISIIINE
BOIPOCHI, MOJICTHPOBAHUE CUTYAIHH, KOPPEKTUPOBKA «MaPIIPYTa»).

3. VYuurento HeOOXOIMMO HAY4YUTCS BOBPEMS «OTIMYCKaTh» KOHTpoib — [loaroroBka
0aHKa HABOJIIIMX BOMPOCOB (C wmcmonb3oBanueM WM s co3gaHus W KOPPEKTHPOBKHU
(hOopMyIHPOBKHU BOMPOCA) BMECTO TOTOBBIX OTBETOB.

Peanuzamnus naHHOW Moaenu oOecredrBaeT HEe TOJIBKO MOATOTOBKY YYAlIUXCA K XUMHYECKHM
3aJIaHUSAM BBICOKOTO TIOPSIKA, HO W JeJIaeT YIOp Ha JIOCTH)KCHUE KITFOYCBBIX MHIMKATOPOB KauecTBa
obpazoBanus cornacHo 'OCO PK u komnerenimn XXI Beka:

s Nz € yd sdzOdz' dzOV  cmddedBa3ts IsickzBifgdsaTs: xuMuyeckue 3aKOHBI TS
pEIIeHUs SKOJIOTHYECKHX U TIPOU3BOICTBCHHBIX 3a/1a4 (COOTBeTCTBHE TpeboBanusaM PISA u pa3sutuio
IKOJIOTHYECKOI OTBETCTBEHHOCTH) 0coOeHHO Ha yTare OneHka [2].

e AdWtctse OW G tc O sgfadsnalzts fpls;ikamun  Promt  Engineering u  3TU4HOTrO
B3aumoneictBust ¢ MM kak ximodeBas komrereHIuss XXI Beka OCYIIECTBISETCS Ha JTare
HccnenoBanue.

« 1 dB S tsMmis! dpasundr] cdadofHOCTH K IEKOMIIO3UIIUK CIOKHBIX IPOOJIEM U OUCKY
pelIeHnd B YCIIOBUSAX HEONMPEACICHHOCTH KPUTHYSCKH BAXKHO JUISI PEIICHUS XUMHUYCCKUX 3ajad
HECTaHJapTHOTO BHUJA.
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¢ 1 | tets dzO dzapdberapaas muddepennmaruss oOydeHust, Iie KaKIbIH 00yYarOIUACs
MOJTy4aeT MOJ/IEPIKKY, paboTa B MHIMBUAYyaIbHOM TemIie Ha dTarnax Mccnenosanue u Onenka [3].

PexoMenmamuu st yauTenei:

1 Hdns  nyumeir mnoaroroBku kK - PISA,  yuurensMm cinegyeT akTHBHO — HMHTErpUpOBATH
KOHTEKCTyaJlbHbIE 3aJaud, MAaKCUMaJIbHO NPUOMMKEHHBIE K pEaJbHBIM IKHU3HEHHBIM
cutyanusM, Ha stanax «Elaborate» u «Evaluatey.

1 PasButue HaBbIKOB paboThl ¢ AaHHbIMH: HeoOxomumo ynensiTb 0co00e BHUMaHHE Pa3BUTHUIO
HABBIKOB aHallM3a M HHTEPHpETaly pa3MyHbIX BUAOB JaHHBIX (TrpadukoB, TaOIHII,
nuarpamm) Ha stanax «Explore» u «Evaluatey.

1 Ha srane «Explain» cnenyer aktuBHO paboTarh HaJg (POPMHUPOBAHUEM Yy YYAIIUXCS YMEHUS
UCTIOJIb30BaTh HAYYHYIO TEPMUHOJIOTHIO M YETKO ()OPMYIIMPOBATH CBOM HAYYHBIE OOBSICHEHUSI.

1 IlpumMeHATH KOMIUIEKCHBIE METOJbI OIICHKH, BKIJIIOYAIOIIHME HE TOJBKO TECTHI, HO U OIICHKY
HCCIIEIOBATEIBCKUX MPOEKTOB, MIPE3CHTAIHIA, TPYNIIOBOM pabOThI, YTO MO3BOJIUT OOJIEE MOJIHO
OILICHUTH YPOBEHb €CTECTBEHHOHAYYHOU I'PAMOTHOCTH.

1 Heobxoaumo npojomkaTs 00ydeHue yuuTenei, HanpaBieHHoe Ha 3 pekTuBHOE TpUMEHEHHE
monenu SE u unrerpanuto tpedoBanuii PISA B yueOHbIi mporecc.

Takum obpazom, moaens SE mo3BossieTr mpeBpaTuTh MOATOTOBKY K BBITOJHEHHIO XUMHUYECKHX
3aJlaHui BBICOKOTO MOPSAKA B yBJIEKATENIbHOE HAYYHOE MPUKIIIOUYEHUE, KOTOPOE HE TOJIBKO TOTOBUT K
nobeqaM B HAy4YHBIX COCTSI3aHUAX, HO U OTBEYAET COBPEMEHHBIM TpPEeOOBAHUSM MOACPHU3ALUU
obpazoBanms. OnHa cwmemaer (OKyC C pemeHHs 3agad «IpoHuIbIX JieT» Ha (OPMHPOBAHUE
XUMHUYECKOTO MbIIUIeHUsA, IMdpoBoil u (QyHKUMOHANBbHOM rpamoTHocTH, Soft/Hard Skills. B
KOHEYHOM HUTOre, 0OydarolIuiicsi JOJHKeH o0JiagaTh HE CTOJBKO XMMHUYECKOW 3pyIulleH, CKOJIBKO
CHCTEMHBIM MbIlIeHHEeM. Mojenb SE naeT IMEHHO 3TOT MHCTPYMEHT — YMETh JyMaTh KaK XUMHK-
UCCIIeIOBATEIb.

Cnucok uTepartypsi:

1. CoBpeMeHHbIE 00pa3oBaTeNbHbIE TEXHOJOTMM: ydeOHOe mocoOue / KOJUIEKTHB aBTOPOB IOA
pea. H.B.bopnosckoii — 3-e u3a. crep. — Mocka: KHOPYC, 2022. — 432 c.

2. Meronuueckue peKOMEHIAUMU 1O (OPMHPOBAHUIO METANPEIMETHBIX M  KIIOYEBBIX
KOMIETEHIIMH B OOyueHUM NpeMeTaM eCTeCTBEHHOMAaTeMaTHYeCKOro HarpaBieHus. — AcTaHa:
HanmonaneHas akagemus oOpa3oBanust uM. bl. Anteincapuna, 2024. — 120 c.

3. Meronnyeckue peKoMeHIaluu o (pOPMUPOBAHNUIO MHKEHEPHOTO MBIIIJIEHUS U TEXHUYECKOTO
TBOpYecTBa y oOyuatomuxcs npu uzydenun npeameroB EMH B 5-11 knaccax. — Acrana: HAO nmenu
N. Anteiacapuna, 2025. — 160 c.
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«TOTBIT'Y-TOTBIKCBI3JAHY PEAKIIUAJIAPBI» TAKBIPBIBBIH OKbBITYIA STEM-
TEXHOJIOTI'UAJIAPABI KOJITAHY bI

EnybaeR XE®&M d3Oc dmlk

Kacen ©. E., Hafawbb@és@lzichn MIskzH]T
KaceHnoBRhD, 20Ok d3g. ftetsW j mMmists,

CZ. ULUpdzdrOdzse Ols'r dzH O4r sMECh jis

Anaarna: makanana “TOTBIFY-TOTBIKCHI3IaHY peaKIUsIIapbl’ TaKbIPHIOBIH XUMHUSHBI OKBITY/Ia
STEM-texHonorusmapabl KOIaHYIbIH 9AICTEMENIK acrekTiinepi Kapacteipsuiasl. STEM (Science,
Technology, Engineering, Mathematics) OiniMm Oepy mapagurMachlHBIH XUMUS TOHIHIE, dcipece,
KYpZel TOTBIFY-TOTBIKCHI3IAHY pEaKUUsIAPbIHBIH TEOPUSIIBIK JKOHE MPAKTUKAJBIK aCHEeKTiIepiH
OKBITY/IaFbl MAaHBI3ABUIBIFBI aKbIHIATANbI. Makanana STEM-texHonorusuiapaplH (3k00aIbIK KbI3MET,
3epTXaHaJbIK >KYMBICTApP, KOMIIBIOTEPIIK MOJENbJEY, HHTEPAKTUBTI TallChIpMaiap) KOJIAHBLTYbI
apKBUIBI OKYIIBUTAPJBIH MOHIIK OUTIMIH TepeHIEeTY, ChIHM OMJIayblH, IpoOJIeMaHbl IIenry KaOileTiH,
3epTTey MaF[bUIapblH JaMBITY KoJaapbl TajkbuiaHagbsl. STEM-TexHomorusmapasl HHTETpalusiay
apKBUIBl OKYIIBUIAPJABIH TOTBIFY-TOTBHIKCHI3JIaHY PEAKIUSIIAPBIHBIH OMIpACTI KOHE FhUIBIMJIAFBI
MaHBI3AbUIBIFBIH TYCIHYIHE BIKIIAT €TYAIH MYMKIHIIKTEP1 YChIHBLIAIBI.

Kiarri  ce3mep: xumusHel  okbITy, STEM-TexHonorusinap, TOTBIFY-TOTBIKCBI3JIaHY
peakuusiaapbl, KOOAIbIK  KbI3SMET, 3€PTXAHAIBIK JKYMBICTApP, KOMIBIOTEPIIK  MOJIEJIbJEY,
KapaThUIBICTAHy CAyaTTBUIBIFHI, IIOHAPAIIBIK OaiIaHbIC.

Kazipri yakpITTa OOJBIN jKaTKaH TOPTIHINI TEXHOJOTUSIBIK peBotonus KoHTekcinae STEM-
TaFIpUIapael JaMbITy ©3eKTi O0ombil oThlp. STEM-Oumim Oepy Oimim Oepy mporeci MeH OoJamiak
KYMBICKAa OpHajlaCy MEH KoCiOM MaHCanThl JIaMBITy apachlHIAarbl OaiaHBICTHIPYIIBI OYBIH OOJIBII
Tabbiaabl. TaObICTEI MaMaHAApFa JKapaThUIBICTAHY-MaTEMAaTHKa FhUTBIMIAPBIHBIH, HHKUHUPHUHT TICH
TEXHOJIOTUSHBIH TYPJIi callanapbiMeH OailllaHbICTHI Ky3bIpeTTep KaxkeT 6omansl. STEM 6imimMi goctypii
OKbITYy omicTepineH e3remie. STEM TtocinaepiHiH alblpMallbUIbIFBl MHTETpalUsuIanFaH OuriM Oepy
opTackl JkoHE OUTiIM Oepy MpoleciH NoHapalblK YHbIMIAcThIpy Ooubln TaObuTagbl. by omic
OKYIIBLIAP/IbIH 3€PTTENETIH QJIEMHIH TyTac OelHEeCIH amyra MyMKIHAIK Oepelil >KOHE FhUIBIMIBI KEKe
noHgepre Oeny KkoHBeHUUsACHIH kepcereni. STEM omicreMeci OKyIIBLIApIbIH Ha3apelH Oap
npoOJeMaap bl menry YiriH O1TiMI1 HaKThI KOJIIaHyFa ayaapajibl.

byn Tocin OKBITYIBIH MaKCHMAaJAbl camachlHAa KOJI JKETKI3eTiH OKBITY JKYHeciH Kypyra
MyMKiHAIK Oepeni. KonnanbicTarsl Xumus OaraapiaamManapbiHbiH emkaiceicbinga STEM-Fa KeTKUTIKTI
KeHUI OeuinOelai. Ochutaiiina, KIaCCUKANIBIK CaHIBIK XUMHUSUIIBIK SKCIIEPUMEHT NMEH COHbIMEH Oipre
IUQPIBIK 3epTXaHATAPbIH 1C KY31H/E Tajal €TIIMETeH JUIAKTHKAIBIK dJI€YeTI MEH OKYIIbLIap IbIH
TaHBIMJIBIK OEJICEHIUTITIH apTThIPy, OJapIblH XHUMHS CalachlHIAFbl OLTIMIEpIH TYCIHY Ka)KeTTLNiri
apachIH/1a KalIIBUTBIK Oap.

Xumusa mnoniHae STEM TexXHONOTHSUIApBIH KOJNJAHY epeKile THIMIl. Ocipece TOTHIFY-
TOTBIKCBI3JIJaHy PEAKITUSIIAPhI, DJIEKTPOIU3 KOHE METaAap IbIH XUMHSUIBIK OCTICEHIUTITT TAKBIPBITITaPhI
TOXKIPUOCTIK KYMBICTAp apKbUIBI TEpeH MEHrepineai. byl TakbIpbInTap OKYIIBUIAPABIH AJIEKTPOH
aJIMacy TPOIICCIH, XUMHUSUTBIK PEaKIUsIIaApABIH MEXaHU3MIH JKOHE AJICKTPOXUMUSIIBIK KYOBUTBICTAPIBI
TYCiHyiHEe MYMKIHJIIK Oepei.

JKapatbutbicTaHy JKOHE XHMHS TIOHJAEpi OOWBIHIIA OKYy MaTepHaIaphl >KapaThUIBICTAHY
cayaTTBUIBIFBIH ~ MYFalTiMJIEp KYTUJIETIH OKYy HOTIKENepl peTiHAe KaObULAaWTBIHBIH  JKOHE
OaranalThIHBIH KepceTel. FhlIbIMU cayaTThUIBIKTHI TYCIHYIH 31, erep oi1 cabakta STEAM oKbITY bl
KYy3ere achIpyMeH OaillaHbICTHI 60J1ca, KAUITBIIBIK TYABIPAIbl, OUTKEHI FHUIBIMU CayaTThUIBIK TEPMUHI
abctpakTunl Oonyra OeiiM, Oyl KYTUIETIH OKY HOTH)KENEpiHE KAThICTBI QPTYpJl TYCIHIAIpYJepre
okeneni [1]. Bipak xanbIKapalblK IeHTeWIe KapaThUIBICTaHy CayaTTBUIBIFBIH JaMBITYIBIH HETI3T1
MakcaTTapbl OKYIIBLIAPJBIH CHIHM >KOHE AHATUTHKAIBIK OMIayblH JaMbBITATHIH IIBIFAPMAIIBUIBIK,
TEXHUKAJIBIK KOHE MAaTEMaTHUKAIBIK TOCUIIEPTe MYMKIHIIK aTybl OOJIBIN TaObLIa b,
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ChIHU TYpFBIJIaH OWJIAy-OYJI KYpJelli HeMece JKOFaphl JACHTEII oiiay NarabUIapblHbIH O6lIiri,
oJlap apryMEHTTEp/Il Tajliay KoHE MaFbIHACHI MEH MHTEPIPETALMSICH YIIIIH HIesIapbl TYKbIpbIMIAY,
TOUEKTI KoHE JIOTHKAJIBIK OMJIay MOJAETBAEPIH JKacay, op MO3UIUSHBIH HETi3r1 00JnKaMIapbl MEH Tepic
MIKIpJIEpIH TYCIHY JKOHE CEHIM/II, KhICKA JKOHE CEHIM/II YChIHY MOJICIIIH KaMTaMachI3 eTy.

ToTeiry-TOTBIKCBI3Aany peakuusuiapsil STEM  Herizinge okeity byn Ttakeipeinter STEM
TOCUTIMEH OKBITY OaphIChIHIA OKYIIbLIAP TE€K TECOPUSIIBIK MAIMET alblll KaHa KOHMMaM, TOxXIpUOeiK
3epTTeyep KYpri3emi.

STEM cabakrappiHaa OKYIIbUIAP: 3JIEKTPOHIAPIBIH KO3FAJIBICHIH MOJENbACIAl; BUPTYaabl
3epTXaHaJlapMeH >KYMBIC >KacalJpl; TOKIPHOENIK KYPBUIFBLIAP KYPACTHIPAAbl; XUMUSUIBIK pPEaKIus
HOTHKEJIEPiH TalIali/Ibl; €CeNTey )KYMBICTAPbIH OPbIHIANIbI.

MyHaaif  JKYMBICTap OKYIIBUIAPIBIH AHAIMTHKAIBIK JKOHE CBIHM Oijlay KaliinerTepiH
JaMbITaIbl.

MeTtangapIbiH XUMUSUIBIK, OeceHauTir Takpipbiobl STEM Tociii apKbUIbl TOXKIPUOEITIK 3epTTey
YKYMBICTAphI HET131H/1€ OKBIThUIaAbI. OKYIIbUIAp OPTYPIIl METAILI IUIACTUHKAJIAPBIH TY3 €PITIHALIEpiHE
OaTBIPHIT, OPBIHOACY peaKIHSUIAPBIH OAKBIIAMTBI.

byn cabak oKy TankbuIaybl, AUANoOr, OeiHe TalKbUIay, ICKepIiK JKOHE POJIiK OWBIHIAp, alllbIK
cypakrap, Mura madybuT )KoHE T. 0. CHSKTBI OKBITYIBIH OCJICEH/I1 9/1icTepl MEH 9IICTEPiH KOJIIaHYMEH
epekieneneni. «Tept cypet,0ip ce3» OMBIHABI cabaKThIH Ke3 KEJIreH KEe3eHIHJE YHbIMIACThIpyFa
Oomanpl. By ozic moHre JereH KbI3bIFYIIBUIBIFBIH apTTHIPA/bl, 3eiiHAepiH cabakka aygapyra >KoHe
MeTaTaHbIM, XUMUS TIOHIH eMipMeH OailllaHbICBhIH YINTAacThIpyFa 001aabl. Mbican peTiHae 2 CypeTTeH
Kepyre 0oJiajbl.

O,
Lo 2 o)

«TepT cypet,0ip co3» OUBIHBI Mertanaapasig OenceHAUTITINCYypeT OomKay \
Cyper 1. «CypeT apKbUIbl 00IKay» CTPATETHsICHI

«MetangapablH OeJICeHAUTIN» CypeTiHe Kapam, OoJpKam oHTiMeNey YIIIH OKYIIbI
MeTaJIJapIblH XUMUSUIBIK KacuerTepid Ounin H.H.bekeToBThIH KepHey KaTapbIMEH JKYMBbIC JKacarl,
peakuus TeHAeyJIepiH kKa3a aly Kepek. bys ofic XumMust TUTiH 1aMbITyFa, OKYIIBIHBIH KO3KApachIH
Ou1ipyre, TUAJIOT KypacThpyFa MyMKIHIIKOepe .

Cabakta om0e0anm OKy opeKkeTTepiH JaMyblHa 3aMaHayd  [eJarorMKaliblK
TEXHOJIOTHSUTAP/II KOJAAaHy BIKIAT eTeli: CBIHU OiJlay TEXHOJIOTHSCHI, K00ajmay KbI3MeETi,
3epTTey JKYMBICHI, MIKipTajac TEXHOJIOTUSCH, YKBIMJBIK jKOHE JKEKe oiyiay KbI3MeTi. MyFaiMHIH
TEXHOJIOTHSHBI TEK JKEKe 9ICTEP 11 KOJIJTaHA OTBIPBIN OypMasiaMaybl MaHbI3AbI [2].

Toxipube OapbIChIHA: MBIPBIII MJIACTUHKACBIH MBIC CyJIb(aThl €piTIHIICIHE caly; TeMip MeH
MBIC OpEKeTTeCyiH OaKplIay; CYTEKIEH OPEKETTECY epeKIICTIKTEPiH CANBICTBIPY CHSKTHI JKYMBICTAP
opeiHAananel. byn toxipubenep OKymIbIapAblH: OakbuIay >KYprizy; Ooypkam jxacay; CaJbICTBIpY;
KOPBITBIH/IBI IIBIFAPY JaFAbUIAPBIH KAJBIITACTHIPA/IbI.

DJEeKTpONIU3 TaKbIPHIOBI OKYyIIBLIapFa KypJeni Oojibln KepiHyi MYMKiH, coHabikTaH STEM
OMICTEpIH KOJIJAaHy OHBIH Ma3MYHBIH TYCIHYAl JKEHUIACTeMl. OJIEKTPOIH3 TaKbIPHIOBIH OKBITY
Oapbiceinaa keneci STEM snemeHTTepi KOJJAHBLIAIBL: DJEKTP Ti30€riH KypacThIpy; 3JIEKTPOJIN3
KYPBUIFBICHIH JKacay; METaJI TUIACTHHKAJIAPMEH TIXKIpHUOe JKYPri3y; CaHIbIK MOJEIBICY; HOTHKEIEP I
MaTEeMaTHKAIBIK OHJIEY.
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Mpicanbl, MbIC CyJIb(aThl €pITIHAICIHIH AJIEKTPOIU3i Ke3iHAE OKYIIbUIAp KaTOJTa MBICTHIH
OeJiHyiH, aJl aHOJATA TOTHIFY MPOIECIHIH XYpPYyiH OakbLIaiabpl. byn ToxipuOe apKbLIbl OKYIIbLIAP
ANEKTPOHIAPABIH KO3FAIBICHIH HAKTHI TYCIHE]I.

3eprxaHalblK )KyMbIC: H 2 B dz] ¢ E zOdzOter dzrf 6 B Mdz' dzgz’ : MmkH'™ 6

Byn kepcetiniMzae O6iniM amymisiiap aKKyMyJISITOp SHEPTUSACHIH XUMUSUIBIK pEaKUsHbI OacTay
YIIiH ©3MiriHeH maiiga OOJMaWTHIHBIH, MBICAJIbI, CyT€Ti MEH OTTErl Ta3fapblH IIbIFapy YIIH Cy
MOJICKYJIaJIapbIHBIH 06JiHY1H 3epTTei .

Makcatpl: OUTIM anymbUIap XUMHSUIBIK pPEaKIUSHBI OacTay YIIH CBIPTKBI SHEPIHs Ke3iH
naiinanany Typansl Oineni.

Kayirncizaik: Ke31aipiKTi AYPHIC KHTEHIHI3Te KO3 KETKI31Hi3.

Marepuanaap: akkyMyJsiTop 9 BOJIBT €Ki MeTaJul TyiMe arbullibiH TY3bIHBIH (MgSO4 ¢ 7 H20)
cy epirinaici. Taza, 60oc, MeIIIp XKoHE TYCCI3 IUIACTUKAIBIK Cy OOTeNKeci, yKalchlpMachl aJlbIHFaH
kaknarbl Oap Kaiter Kapa TypakTel Mapkep miacTukaiblk crakaH, Karas cynriiep

Hemo-keHecrep:

AFBUIIIBIH TY3bIH JOpiXaHala CcaThIl axyFa OoJiaabl, OHAA OJ IIIETiH 3aT PETiHJE CAThUIAIBI
KOHE aybIpChIHY MEH aybIPChIHYIbI €MJIey YIIIH BaHHara apHaifaH Ty3 peTiHae Koceuiaabl. Cy
OeTenkeciHeH 0acKa TUIACTHKAIBIK KOHTEHHEpJepIi KojjaHyra Ooyaabl, erep KOHTeiHep Oarapes
KOHTaKTiJIepiHe OHall KOCBUTYy YIIiH Teric TyOiHe e Oosica *koHe IUIACTUK TyiMenepai OHail utepy
YIIH >KyKa Oosca. Mpicaisl, JAOMJIEYyIIITEpre apHadFaH KIIIKCHE IUIACTHKAIBIK IIBIHBIASKTApIbI
KoJ1/1aHyFa 001abl.

Oky OarmapiamachlHa WHTETparus: Oyl JEeMOHCTpalus XHMHSUIBIK peaKIusuiap HeMmece
TepMOXUMUS OeniMiHe coliKec Kellyl MyMKIH.

Jaiibinay: OOTeNKeHIH >KapThICHI, OJI IIACTUKAJIBIK OWHEKTIH iIIHIE CY3ri CeKuII KepiHyi
KaKeT.

1. Kakmaktel Taza, 060c, MeIIip JKOHE TYycCi3 IUIACTUKAIBIK Cy OOTENKECIHEH allbIHbI3.
KaknakTeIH )KOFapFbI JKarbl 9 BOJIBTTH OaTapesiHbIH €Ki KOHTAKTICIHe THIN TYPAThIHAAH eTil KaKIMaKThI
aynapbiHb3. KakmakThl €Ki KOHTaKTIHIH YCTiHEe KOMBIHBI3. Kapa TypakTsl Mapkep/i KojijaHa OTBIPHII,
KAKIaKThIH 111K KaFbIHAa 9p KOHTAKTIHIH OPTAChIHAH KOFapbl €Ki HYKTE CaJIbIHBbI3.

2. KakmakTblH KOFapfbl KaFbl JKOFapbhIFa KapalThIHIAl KaKMaKThl KATThl OETKe KOWBIHBIZ.
Mertann TyHMeHl KaKNakThIH >KOFApFbl jKarblHa HYKTEJNEpAiH OIipiHIH YCTiHEe KOWBIHBI3. EkiHII
TYHMeHI KaKIakKa eKiHIII HYKTeHIH YcTiHe KOMbIHBI3. EKi TylimMe jkaHacmaybl Kepek.

3. beTtenkeHiH >KOFapfrbl KapTHICBIH BaHHara YKCAWTHIHIAN KaWIIbIMEH KeciHi3. beTenkeHi
KaKMaKIeH jka0bIHbI3.

s Memj Is' dz' ds:
1. Oxymbutapra OOTENKEHIH MKOFapFbl KapTHICHIH, dcipece KaKHak apKbUIbl TECUIreH €Ki
MeTaJul TYHMEH1 KOpPCEeTiHi3.
2. Kecinren 0eTenKeHIH TOMEHT1 KapThICHIH IIIaMaMEH >KapThIChIHA JIeHiH CyMEH TOJITHIPBIHBI3.
[[Tamamen Oip m1aif KachbIk DMCOM TY3bIH KOCBIHBI3. TY3/bIH Ken 0eliri epireHiie apaaacTblpbIHbI3.
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3. AFBUIIIBIH TY3bIHBIH EPITIHAICIH OOTENKEeHIH >KOFapFbl JKapPTHICBIHA KYHUBIHBI3 (KaKIaKThI
TOMEH KapaThIll YCTAHbI3).

4. Epikti cTyneHTTEepAiH OipiHeH OakbpUIaylbl, ocipece MeTallll KEeHCe TyHMeNepiHiH eKi
YIIBIMEH Kapayabl cypaHbi3. Peakiusabiy goneni 6ap ma?

5. Op TyiimMe 9 BOJBTTHI OaTapestHbIH KOHTAKTUIEPiHiH OipiHe THIN TYpaThIHIAN €Tl eKi MeTasl
TYHMeHI KOWBIHBI3. EpikTineH Oakputaypl KaiiTa Kapay/ibl cypaHbl3. Peakiusabiy gomeni 6ap ma?

6. baTapesiHpl XUMUSUIBIK OHHEKTIH HEMece MOJIIIp TYCCi3 IUIACTUKANBIK OMHEKTIH TyOiHe Kara3
CYJT1JIEpMEH HeMece IIaCTHIMHMEH TiriHeH OekiTinm Korora Oomanbl. ComaH KEiiH OHBI CHIHBITITHIH
KaJFaH OLTiM ayIIbUIapblHAa KepceTyre 00Iabl.

[2khr dzOted3j dz IsOdza" dzOlz:

1. Batapes KOHTaKTiIiepiH METaJI TYWMeNepre TUTI3reH/Ie peaklus Maiga OOJaThIHIBIFbI
TypaJibl KaHjau gonenaep oap?

Bomxkanasl xayam: Oip Hemece OipHemie rasgapblH KeMipIIKTepi op OaTblpmanaH maiina
00J1a/IbI XKOHE KOTEpIeIi.

2. batapesiHbIH 9p jKaHACybIHaH OOJIIHETIH ra3 MeJIepiH/Ie ailbIpMaIbUIBIK Oap Ma?

Bomkannel skayarn: ud, KOCbUIBICTAPABIH OipiH/Ie KOMIPIIIKTEp Maiiia 601abl.

3. 2-cypakra CHUIATTajJFaH albIPMAIIBUIBIK CY3TiHIH albIpMAIIbUIBIFBIHAH TYBIHIAYbl MYMKIH
6e? barapes koHTakTici OyJI YIIiH kayan Oepe/i IereH UesHbl KOJaay YIIiH KYPbUIFBIMEH He iCTeyTre
6omazp1?

bomkannel xayamn: 6arapess KOHTaKTUIEpiH op KOHTAKT €HJII Kapama-Kapchl TYWMere THETiH
erin Oypyra Oonajabl. AJFaml peT Kem KeIipIIiKTep HIbIFapraH OaTapesHbIH KOHTAKTICI Ke3-KelreH
TyHMere TUTeH Ke3/1e KoOIpeK KOIipIIiKTep HIbIFapaibl.

4. barapes He YIIiH KaXeT?

bomkannel kayam: OaTapes KOCBIMIIA CBIPTKbI SHEPrUsi KO31HCI3 e3MiriHeH OaiikamaraH
pEaKUUsHbI TYABIPAIbI.

5. HemikTeH cyFa aFbUIIIBIH TY3bI KOCHUTAbI?

bomkannpl skayamn: aFbUINIBIH TY3bl 3JEKTPOJUT OOJBIN TaObLIA/bl JKOHE EpITiHJI apKBLIBI
ANIEKTp SHEPrusichlH oTKi3eal. barapes KyaThl epiTiHAI apKbUIbl *oHE €Kl TyiiMe apachlHIa Tyl
MYMKIH.

6. Cy MoneKyIaapbIHbIH OOJIIHYIHIH TeHeY1 KaHaam?

KayaOsr:
2H,O > 2HLT +0,7T
(xaroxn) 2H' + 2e~ = H,"° >
(arom) 2 0" —4e =0,° | 1

7. Erep 013 OaliKaWThIH peakius Cy MoJIeKyJalapblHblH Oeminyl ©Oosca, Oartapes
KOHTAKTUIEPIHIH KalChICHI ra3 MIbIFapybl MYMKIH XoHE Here?

Bomxkanapl kayam: cy MOJICKYJAJapbIHBIH BIABIPAY PEAKIMACH €Ki Ta3/blH Maina OoiybIH
kepceteni: Ho sxone O2. Tenaey oTTeri ra3plHa KaparaHjia €Ki ece Kell CyTeri rasbiH Imbirapassl. Ken
KOIIPILIKTEp IbIFapaThlH OaTapestHbIH KOHTAKTICI CYTerl LIbIFapabl.

8. Exi ra3apiH maiiina 60sysiHbIH jkoHe Ho skoHe Oz Typaibl KOCBIMILIA JAJIETIEp KUHAY YIIIH
He icTeyre 0oabl?

Bomxkanasl skayan: eHaipuIreH ras3gapabl skuHar, onapasl H» xone O razgapbelHbIH Oenrisi
KacHueTTepiHe TeKkcepyre 00Jabl.

Tycinaipy: «DJeKTpoiu3» Ce3iHIH Kypamjaac OerikTepre OejliHyi OHBIH MaFbIHACBIH — Oip
HOpCEHI Oy3y YIIIH (-1M3) 2JIEKTp SHEPrusiChIH (dJEKTp-) MaiijanaHyabl KOPBITBIHIBLIANABL. by
JIeMOHCTpanusaaa 9 BoJabTTH OaTapesMeH KaMTaMachl3 €TUITE€H 3JIEKTP SHEPTUSACH Cy MOJIEKYalapbiH
BIIBIPATY YIIiH KOJIIAHBUIA IbI, HOTHXKECIHJIE Ta3 TOPI3/ll CYyTET1 MEH OTTerl maiiaa 0oJabl.

XUMMSIIBIK TEHJIEYTe peareHT HeMece ©HIM PETIHIE SHEPTHsHbI KOCY HAEACHIH PEeaKIHsHbI
Oacray YIIIH KOCBIMIIIA CHIPTKBI DHEPIUsl KYIIIHIH KQXKETTUIIH KOpceTy YILIiH KoJgaHyFa 60abl, o
o/leTTe O3/IriHeH maiia O6osMaiiibl KoHE AEMOHCTPALMSHBI SK30TEPMUSUIBIK JKOHE SHIOTEPMHSIIBIK
peaxnusiap YFeIMAapbIMeH OailIaHbICTBIPAIBI.
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I 3h © O M td3OzOtG

bimim anymbutapra JeMOHCTparusi OapbhIChIHIA Ta3Jaapibl KUHAY OJICIH KacayJbl >KOHE
onapIbIH Kaiceickl Ho sxoHe O eKeHiH aHBIKTAY YIIiH KOHE OJIap Ikl KaJlail TeKcepyre OOIaThIHABIFBIH
CUNATTayAbl YCBHIHBIHBI3. OICOM TY3bIHBIH EpITIHAICIMEH TONTBHIPBUIFAH IIBIHBI TYTIKTEP apKbLIbI
ras3jiap/ipl )KMHay YIIiH eKi OaThIpMaHbIH YyCTiHE OypyFa 0oJaibl; ra3blH KOl MeJIIEPiH KUHAYFa KOl
YakKpIT KeTyl MyMKiH.

Kepi peakuus - cyTeri MeH OTTEri Ta3apblH apalacTbIPy KOHE OJapAbl XKaFy - IEKTPOIU3IIH
OCBI KOpCeTUTIMIHE OailIaHBICThI OKYyJa KOoJAaHyFa 0osranbl. byl skapelabic KayIi 6ap 3K30TEPMUSIIBIK
peakiyst OOJIFaHABIKTaH THICTI KayiNCi3AiK MapalapbIMEH KoHE jKa0AbIKTapbl MaijanaHy Kepek.

CyablH 5JEKTPONU3iH KOpCeTy YIIIH KOJJaHbUIATBIH Tarbl Oip KEH TapalifaH KOHIBIPFbl —
AJIEKTPOATAP PETIHJIE €Ki YIIBIHA KOPCETIreH eKi rpaduTTi KapbIHIAIITH MaiJalaHa bl.

ToThIFy-TOTBIKCBI3AaHy  peakumsuiapeiH ~ STEM  Tocinmi  apKbLIbl  OKBITY — KeJeci
apTHIKIIBLUIBIKTAPIBl Oepei: TEOPHsUIBIK OUTIMII MpaKTUKaMeH OaiIaHBICTBIPAIbl; OKYIIBLIAPIBbIH
MIOHTE KbI3BIFYLIBUIBIFBIH apPTTHIPAJIbl; 3epPTXaHANBIK AaFAbLIapbl JaMbITAIbl; KOMaHJAIBIK dKYMBICKA
yiperei; HHKEHEPIIIK JKOHE FHUIBIMH OMJIAY bl KAJBIITACTHIPAIbI; (PYHKIIMOHAIIBIK CayaTTHUIBIKTHI
apTTHIPAAbl; OKYIIBUIAPIBIH 3€PTTEYIIIIK KY3bIPETTUIITIH JaMbITa/Ibl.

«TOTBIFY-TOTBIKCBI3IaHy ~ PEAKIUSIAPbl»  TaKbIpbIOBIH  OKbITyAa STEM-texHonorusiapab
KOJIJIaHy, OKYIIBUIAPABIH XUMUSUIBIK OUTIMAEPIH TepeHJAeTyre, MOHIK YFBIMAAPAbI TONBIK TYCIHYTE,
COHBIMEH KaTap MaHbBI3[IbI KY3BIPSTTUIIKTEP/i, aTalm alTKaHJa, CHIHH OMJIaybl, TPOOJIEMaHbI Ty
KaOlJeTiH, 3epTTey JAarAbUIapblH, KOMaHAala KYMBIC iCTey KaOlJIeTiH JAaMbITyFa 30p BIKIAN €TeTiHIH
kepcerTi. STEM-TiH moHapaiblK WHTETPAIUSCHI, TOTBIFY-TOTHIKCHI3IaHy PEaKIHMsUIAPBIHBIH OMipJeri
(MBICanbl, KOpPPO3Hs, aKKyMyJlsTopiap, (OTOCHHTE3) 3>KOHE TEXHOJOTHSAAFbl (DIIEKTPOXUMHUS,
METAJLTYyPIHs) MaHBI3IBUIBIFBIH OKYIIBUIAPFA HAKTBUIBI MBICAIIAP aPKBUIBI TYCIHIIPYTe MYMKIHIIK
oepeni.

XKobanblK KbI3MET, 3€pTXAHAIBIK KYMBICTap, KOMIBIOTEPIIK MOJENbIALY >XOHE HHTEPaKTHUBTI
tanceipMaiap cusakTel  STEM-TexHonorusutapapl  cabakka THIMII HWHTETPANMSIIAY — APKBUIBI
OKYIIBLIAP/IbIH TAHBIMJIBIK OCJICEHAUTIT apTajbl, ajqFaH OUTIMIEpiH MPaKTUKala KOJJAHy JaFabLIaphbl
KaJIpIITacaabl. byit, €3 ke3erinje, OKyIIbUIAPIbIH KapaThUIBICTAHY CayaTThUIBIFBIH aPTTHIPHIT, OJapIbl
Oonamrak kociOM KbpI3METKE Hemece Korapbl OuiM anmyra nadbiHAaiael. STEM-texHonorusmapabt
KYHel KOJAaHy apKbUIbl XMUMHMSI MOHIH OKBITY THIMJAUIIIH apTThIPyFa, OKYIIbUIAPABIH IOHTE JETeH
KBI3BIFYIIBUTBIFBIH OSITYyFa JKOHE OJapIblH FHUIBIMH-TEXHUKAJBIK canajnapra OarbITTalyblHA >KaFaal
Kacayra 0oJajbl.

Oneduerrep Ti3imi:
1.I'HoraiibaeBa, C.XKymaxanoBa. «Pa3sutne STEM-o0pazoBanust B mupe u Kazaxcrane» \\
«bimimai en - O6pazoBanHas crpanay No2()
2.A3u30B P. OO6pazoBanue HoBoro mnokoieHus: 10 mnpeumymects STEM ob6pazoBanus
OnextponHsbIii pecypc:URL: https://ru.linkedin.com/pulse/ -stem-rufat-azizov
3. XKymane, ©. A., & Carpb6aii, A. M. (2025). STEM-texHonorusicel OOMBIHIIIA XUMHUS
caOarbIHJAFbI 1predii SKcrepuMenTTep. biniM alfHackl raseri.
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MEKTENTEI'T XUMMSHBI OKBITY IA IUPPJIBIK BIJIIM BEPY PECYPCTAPBIH
KIOHE ’KACAHAbI UHTEJUVIEKTTI HTAUJAJIAHY ABIH TEOPUAJIBIK-
OAICHAMAJIBIK ACIIEKTIJIEPI

Tumypk b3 bl Btefp &30c d M

OpblHBeKk ©. . ,.-4C e&plzi txfrp afijis zAd

AiMackoBrn dolgdAw. dr dzf d3H Otc C Gzfzi bis®Is ™ dr ddfy padp:
CZ. Updzdr Odzetse Ols™ dgh ©Ur sMGCh jls

AHjJaTna: Makajgajga MEKTENTerl XUMHUSHBI OKBITY Yyaepiciae mudpiblk OiniM  Oepy
pecypcrapsl MeH kacauapl nHTeeKkTTi (OKW) maiinananyplH TeOPHUSIIBIK-9IICHAMANBIK aCIeKTiIepi
Kapacteipbuiaabl. [{udpnsik Texnonorusiap MeH JXU-aiH XuMuS MOHIH OKBITYAaFbl MYMKIHIIKTEpI,
OKYIIBUIAP/IBIH MOHIIK OUTIMIH TEPEHIETYTE, KbI3bIFYIIBUIBIFBIH APTTHIPYFa, CHIHU OWJIAyBIH JaMbBITyFa
BIKIAJ €Ty KONJaphl TankbuiaHaiasl. CoHbIMEH KaTap, Hupibik pecyperap men JKU-ai KonganyIbiH
JTUTAKTHKAIBIK,  TICUXOJOTHSUIBIK, TOPOMENIK  acleKTUIepiHe  TOKTAIBIN,  OJapAasl  THIMII
MHTETpaIsUIay AbIH >KOJIIaPbl YCHIHBUIAIBI.

Kiarri ce3mep: XuMHSHBI OKBITY, TUQPIBIK OLTiM Oepy pecypcTapsl, KacaHAbl MHTEJUICKT,
MIOHAPAJBIK OalIaHbIC, OKYIIBUIAPABIH KbI3bIFYIIBUIBIFGI, CBIHU OMJIay, TUIaKTHKA.

Kazipri Oimim Oepy kykeci xahaHnelk Oocekere KaOiueTTi, WHHOBALMSIIBIK KOHE
TEXHOJIOTHSUIBIK J1aMyJbIH TalanrtapblHa cail 6omybsl THic. byn yzaepicte mudpnblik OutiM Oepy
pecypcrapel MeH kacaHnbl uHTEIeKT (JKM) MaHBB3ABI pest aTkapaabl. XHMHS IOHI, TaOUFATTHIH
HEri3ri 3aHAbUIBIKTApPBIH JKOHE 3aTTap oJeMIH 3€pTTed OTBIPBIN, OKYIIBUIAPABIH JIyHHUETAHBIMBIH
KAJIBIIITACTRIPY/1a, CHIHA OWJIAYBIH JaMbBITYy/1a JKOHE IMOHAPAIBIK OaiIaHBICTap/bl HBIFAUTY/IAa SpeKIle
OpbIH anaabl. Aumaiijga, [AOCTYpii OKBITY OAICTepl Keie OKYyIIbUIApAbIH XHUMHSFa JereH
KBI3BIFYIIBUTBIFBIH apTTHIPYAA, KYPACT YFRIMIApAbl TYCIHIIPYAE JKOHE ainFaH OUTiIMIepiH MpakTHKana
KOJIJIaHyAbl YHUPETyJe >KETKUIIKCi3 Ooibil Kanmaabl. OcbiFaH OaillaHBICTBI, MEKTENTErl XHUMHSHBI
oKpITya 1UPpabIK pecypcrap MeH KU-mi TuiMal mnadganaHyIblH — TEOPUSIIBIK-9ICHAMAIBIK
acTIeKTiJIepiH 3epTTEY/IiH ©3€KTUIIr apTa Tycyae.

AdWtedzr 2 B' dz' d@3 Btk toj MktemMlsOter (A1t) "ddBdwdy s
WHTepakTUBTI BUPTyallbl 3€pTXaHajap: OKYyIIbUIAp Kayilci3 jKarjaija, opTypil XHMMKAJIbIK
peakuusaapapl, KYObUIbICTAPAbI MOJENbACY apKbLIbl 3epTTel amajasl. Mplcanbl, Oenrici3 3aTThIH
KACHETTEpIH aHBIKTAy, peaklus TEHAEYJEepIH TEHECTIpy, 3JIEMEHTTEPAIH NEePUOITHIK KYHeciH
WHTEPAKTHUBTI 3€pTTEY.

MynbTUMEAVSUIBIK  MaTepHuanaap: aHuManusiap, OeiHeponuktep, 3D-Momenbaep XUMHSIIBIK
MPOLIECTEP/Ti, MOJICKYJIAJIApPAbIH KYPBUIBIMBIH, aTOMAAPIBIH ©3apa OpPEeKeTTeCYyiH KOpHEKI JKOHE
TYCIHIKTI TYpJle KOpCEeTyre KOMEKTeCe .

OwnnaiiH-miatdopmanap MEH AJIEKTPOHJIBI OKYJBIKTap: OKYIIbUIapFa ©3AepiHiH OKY KapKbIHBIMEH,
BIHFAMIbl yaKbITTa OUIIM aiyFa MYMKIHAIK Oepeni. OHOa TeCT TalchlpManaphl, MPAaKTUKAIbIK
TaTnceipMaliap, KOChIMIIIA aKmapaTrTap 00Iybl MyMKiH.

Bupryanapl sKkcKypcusuiap: XUMUSIIBIK 3aybITTapFa, 3epTXaHallapra, Mypaxkailapra BHUPTYaIbl
TypJap apKbUIbl OKYIIBUIAPABIH TEOPHSUIBIK OUTIMIH TPaKTHKaMeH OalaHbICThIpYFa O0JIabl.

Meicanbl, TUGPIBIK TeHMUPUKAIUSIBIK TUIaThopManapabl XuMus cabakTapblHIa THIMII
KOJIZIaHybl — 3aMaHayu OutiM OepymiH Tamadbl. Onmap MyFaliMHIH )KYMBICBIH KEHIIACTIN KaHa KOMai,
OKYIIBUIAPJIBIH OKY YJAEpiCiHe TONBIKTAl eHylHe Karjail skacaipl. MyHIail Kypaingap apKbUIbI op
TaKBIPBINTHI MAFBIH OUBIHFA afHAJIBIPYFa, CA0AKTHIH op O6JIMIH/Ie OKYIIBIHBI OEJICeH I YCTall TYpyFa
Oonazpl. Ocipece MaHAeMUs Ke3iHAe KallbIKTaH OKBITY/a OChl Iu1aTdopManap OUTIM camachlH cakTamn
Kalryia Ker kemek Oosrranbl Oenrini slido.comtechlearning.com. Enpiri sxepae oduaitn cabakrapaa aa
ONIapJIbIH KYIIiH THIM/II Iaii1alaHFaH KeH.
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XKanmel moHIIK OWBIHIAAp — o1 Jie 3epTTell TYCyli KaKeT eTETiH MeNarorukajblK OOBEeKTi.
YHBIMIIBUIIBIK  JTAFABIIAPBIH  KaJBIITACTRIPYJa OalaHbIH ©3 €pKIMEH OIHaybIHBIH KaHAal pel
aTKapaThIHBl TypaJlbl MOceJie TeNarorUKajiblK oJeOMeTTe JKETKITIKTI TYypJe KOpCETiIMEreH, ai
HIBIH/IBIFBIHA OYJI-MaHBI3/Ibl MOCETIE.

Kanmsl 3epTTey kyMbIcTpbiHA 4 ChIHBIN KaThICTHI 8A 8b. Op chiHbinTa opTa ecemrel 20-25
OKYUIBIIaH KaMTbUIJbL. 3epTTEY/IiH aaFaliKsl Oesiriae OananapblH KbI3bIFYIIBUIBIYTapbIHA
OalTaHBICTHI CYpaKTap KOWBLIIBI

Bananap cabakraH ThIC yaKbITTapbl HEMEH aifHAJIBICKAHIbI YHATA/Ibl )KOHE cabaK YCTiHe
KaHJaK >KaHanIbll OUEI

Eananap,ublu Kbl3YLIbINbIfbIH aHbIKTay

Backa

10,6%

Arrme
31,9%

MINEERAEY
cairaTInn

MarHkpaT

18,1%
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XuMus cabarblHAa OWBIH JJIEMEHTTEPIH MaijaliaHy OKYIIBUIAPJBIH  TAKBIPJIBIFBIH,
JTYHUETaHBIM WICHOCPIHIH KOJEMIUIIriH T.0. TOJBIN aTKaH KaCcHUeTTEpiH JIaMbITyFa KOMEKTECe/,
OimiM TusHakTanagsl. OKymbuIap cabakka op TYpJli AalbIHABIKIEH Keneni. OnapabiH Keibipeyi raHa
XUMUSHBI ©31HIH OoJlalllaKk MaMaHJIbIFbl PETIHIE TaHJaIl, OHbl OKBI YHPEHYre BIHTAJIbI €KEHIIT1H
Oinmipce, KalFaHIapbl COJI TOHHIH JKET€ KaXKETTUIrH MOMBIHAAMai/ibl, OHBIH YCTiHE MYHJIai
OKYIIBUIAPFa XUMHUSIaH MEKTEI OITipy eMTHXaHbIH Tarchlpy pykcaT eriieni. COHIBIKTaH XUMHUSIIBIK
OWBIHIAP/BI KEKeNel eMeC, OKYIIbUIApAbl TYresl KaThICaThIHAAW eTil JKYPri3y KbI3bIK OOIafbl.
[eliMupukamsuiblK  mwiarGopManap — OKBITY MaKCaThlHA IIBIFAPMAIIBUIBIKIICH KaparaH MYFalliMm
KOJIBIHJIAFbl KyaTThl Kapy. MOTHBIHSCHI JKOFapbl, MIOHTE KbI3bIFATHIH, OUTIM/II ©3 epKiMEH MEHrepyre
YMTBUIATBIH OKYIIBIHBI KAJIBINITACTHIPY/1a OYJI OMBIH AJIEMEHTTEPIHIH KOcapbl MOJI €KEeHi CO3Ci3.

Enni koMmproTepi HeMece HHTEpHETKE Kipy MYMKIHJIIT1 Oap Ke3 KeJIreH agaM BUPTYaJl bl
OHJIAlH 3epTXaHara - Ke3 KeJIreH KypACTIIKTer1 SKCIIEPUMEHTTEP YIIIiH allbIK KeHICTIKKE KOChIIa
amanel. OceiHgal 3epTxaHanapabiy Oipi - Labster. Labster, skahanaplk oHIaliH 3epTXaHa:
’KapaTbUIBICTaHy FHUIBIMIAPHI dJIEMiHE KbI3BIKTHI CasXxat

LABSTER

- =

Xumus, Qusuka, >KoHE OHONOTHS OKYJIBIKTapAaH TYCIHyre KeJIMEWTIH KeNTereH Kypaemi
poLecTepl KaMTUABI - C13 SKCIIEPUMEHT JKYPri3il, O9piH aHbIK KOPYIHI3 KEPEK.

OmnaiiH 3epTxaHa KOMITBIOTEPJIIK OWbIHFa YKCcaiiibl, Oipak oJ1 olJjaH MIBIFAPBUIFAH QJIEMHIH OpHBIHA
KbIMOAT KaOJbpIKTap MEH pEareHTTEPMEH TOJIBIKTBIPBUIFAH HAKThl 3€pTXaHaHbl Mojenbiaeiai. Labster
XUMHA MEH (QU3MKaHBIH HAKThl 3aHJApbIH NaljganaHaabl KOHE OapiblK 3KCIEPUMEHTTEpP HaKThl
3epTXaHajapJarbliail KarujaTTapra Ccolkec Kyprizuiedl. Meicanbl, erep ci3 3arTaplbl AYpbIC
apanacTblpMacaHbl3, KOJIbIHBI3JaFbl IPOOUPKA JKapbUIbIN KeTeai. Labster-ne
KONTETeH MEKTENTEp MEH YHUBEPCHUTETTEpJE KOK KhIMOAT >KaOIbIKTApMEH JKOHE CHPEK Ke3JNIEeCEeTiH
peareHTTepMeH JKYMBIC iCTeH amajpl; XuMHs, (U3MKa, OMOJOTHS KOHE HHXKEHEPHs calaiapblHIa
TOXIpUOenep Xyprisyre MyMKiHAIK Oap; Kayilci3 opTaja ToxipubOe kacay - 3epTXaHa BUPTYyalabl
OoJFaHBIKTaH, HAKTBI OMIpJie ThIM KayilTi O0NaThIH TOKIpUOENIep Kyprizyre MyMKIHAIK Oepenl; acnan
JKpaHJapblHa cyleHOel, (pU3UKAIBIK JKOHE XUMMSUIBIK MpoLEcTepAl Ke30eH Kepyre 0oiajbl; TaOuru
oleMJe caraTTap, anTajap HeMmece TINTI ailiap Ooibl CO3bUIATHIH IpolecTepial Oakpliay - OHJIANH
3epTXaHajia ojapAabl OipHelle pet xenenaeryre 6oxaasl. OHIaH 3epTXaHa FhUIBIM/BI K€3 KeJreH Kepe
yKacayra MYMKIHAIK Oepeii, oJIeMHIH Ke3 KeJI'eH JKepiHEeH KeJlreH ajamaapra KypAeli Toxipudenep MeH
FBUIBIMH YKaHAJIBIKTAapFa KOJI JKeTKI3yre MyYMKIHIIK Oepeti.

Labster OumimManymbimap perci3 OKbIMAWIbI, KEPICIHINE alblH aja JalblHIAIFaH cabdaKTapibl
OpbIHAANWIbl. Byn onapblH 3epTxaHaja TEeK TOHKipuOe *kacall, KOHIT KeTepMEWTIHIH Oinaipeni; onap
IIBIH MOHIHJE 3€pTXaHAIBIK >KaOABIKTapIbl Kaldal MaijamaHyabl >KOHE HAKThl (U3HUKAIBIK JKOHE
XUMHUSIIBIK 3aHIapAbl TYCiHyAl yilpeHeni. OHnaiiH 3epTXaHaHbIH Oip MaHbBI3JbI IIEKTEYl Oap: of TeK
HaKThl, aJJIbIH ajla OaFmapiiamMallanfaH €CenTepal IMenryre MyMKiHOiK Oepexi. MyHma ci3 OepiireH
crieHapuii OoifbIHIIA cabak aya anackl3, Oipak ci3 Ke3 KelreH aOAbIK MeH peareHTTepMEH Txipuode
’)Kacal aJMalchI3, TIITI OJaH a KO FRUILIMU KaHAJIGIK )Kacail alMaicheI3.

XKacannsl uaremnext (XKM) XuMusHbl OKBITYAA Kenecifel pes atkapa anaapl: KW oKymibuiap s
OLTIM JeHTeIH, OKY CTHIIIH, KaOlJIeTiH Tajaarn, ojlapra OeiliMaeNnTeH TarcbipMaap, TyCiHAIpMenep MeH
OKy MaTepHuaJlapblH YCbIHA aJajbl; OKYIIBUIAPJABIH XUMHUIBIK YFbIMJApFa, ecenTepre KaTbhICThI
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CypakTapblHa Ke3 KeNreH YyakbITTa >kayam Oepe amanel, TyciHmipyinep Oepe amans;; KU Tect
TarChIpMalapblH, €CeNTepl TEKCepil, OKYIIbUIApbIH HOTUKENIEPIH TalJai anazibl, MyFaliMHIH XYMBbIC
KykreMeciH keHiunmereni; KM okymbutapra akmapar i3aeyre, JOEpeKTepil TaujayFa, 3epTTey
KoOalapblH KypyFa KeMeKTece allajibl; XUMUSUIBIK PpeakUUsulap/blH HOTHIXKENIEpiH, 3aTTap/blH
KacHEeTTEepiH OoMhKayFa MyMKIHJIIK OEpeTiH MOJIEIbACPAl KYPY.

AdqWtedr 3 toj Mizteils Od dgd Wz M@B O dzO ddzlsj ctcOyd v dzO L

204ddH ODpHT dz" 220 0Odzz 20y j Is:

1 Makcarrbutelk: LIBP men JXKM-ai KonmaHyAblH HaKThl JUAAKTHKAIBIK MaKcaThl OOJYbI THIC
(MbIcanbl, Oenrim 6ip YFBIMIBI TYCIHAIPY, 3€pTXaHAIBIK KYMBICTBI MOJIEBACY, €Cell MIbIFapy
JaFABICHIH IAMBITY).

1 Kepuekinik xoHe OeNCeHIUTIK: HWHTEpPAaKTUBTI pecypctap MeH JKU-miH KepHEeKiiri
OKYIIBLIAP/IbIH 3€HIHIH IIOFBIPIAHIBIPBIN, OKY YIepiciHe OesceHJi KaThICyblH KaMTaMachl3
eTel.

1 Donapansix Oaiinmansictap: LIBP men XU apkpuibl XxumusiHel Oacka moHaepMmeH ((usmka,
OuoJsiorusi, SKOJIOTUs, MaTeMaTHKa) OalyaHBICTBIPATBIH TalrchlpManapasl Kypy. Mpicaisl,
IKOJIOTHSUIBIK TIpoOJieMaliapFa apHalFaH XHMISUIBIK ecenrepai mmemry kesinge JKM-niH
nepeKkTep 06a3achlH naiiianany.

1 3eprreyminikke OarbITTay: OKYIIBLIAPABI ©3 O€TIHIIE 3epTTey XKYprizyre, AepeKTepii
TayayFa, KOPBITBIH]IBI KacayFa bIHTAJAHIBIPAThIH HU(PIIBIK KYpaTAapAbl KOJIIaHY.

1 Tynrara Oarprtranrad Tocim: JKW-mi KonmmaHy apKbUIBI op OKYIIBIHBIH Ka)KETTUIIriHE caid
OKBITY/Ibl YHBIMJIACTBIPY.

1 CobiH TyprbIChIHAH Oarajiay: OKYyIIbUIApIbl AKMApaTTBIK pecypcraplarbl MOJIIMETTep.i ChIH
TYPFBICBIHAH TajiaayFra, pakTi MeH MiKipAl aXKpIpaTyFa YHpeTy.

[udpasik pecypcrap men JXKM-ai KoanaHyIbIH ICUXOIOTHSIIBIK XKOHE TOPOUETIK acleKTiiepi:
’KaHa TEXHOJIOTMsAJap MEH MHTEPAaKTHUBTI (JOPMAT OKYIIbUIAPJBIH XUMUSFA JIET€H KbI3bIFYIIBUIBIFbIH
TYIBIPBITN, OKyFa JETeH BIHTACHIH JKOHE MOTHBAIIUSHBI apTTHIPAJbl, BU3Yalbl KOHE HMHTEPAKTHUBTI
MaTepuanaap Kypaenl YFbIMIap[bsl MEHrepyre, akmaparTel ecTe cakTayra kemekreceai; KU-ain
KOJJIaybIMEH OKYIIBLIAp KYpJAEl ecenTepil LIelyre, AepeKTepll TajigayFa, SpTypJl LIemiMaepl
Oaranmayra YHpeHeaAl, SFHM CBIHM Oiulay MeH MpoOJeMaHbl ILIelly JaFAblIapblH J1aMbITa/lbl;
KEKEJICHIIPUITE€H OKBITY MEH ©31HJIK 3epTTey MYMKIHIIKTEpl OKYIIbUIAp/bIH ©3 OUTIMIH OakbuIayFa,
KayankepmiunkTi ce3inyre yiupereni; L[BP apkpuibl skonorusuiblk mpobiieManap MEH OJap.IblH
XUMUSIJIBIK HET13/IEpiH TePEHIpeK TYCIHYTe, HISHIIM KOJIAAPbIH 137eyTe bIKNajl eTyre 0oJaibl.

MexkrenTeri XUMHSHBI OKbITYya LHUPPIBIK OLTIM Oepy pecypcTapblH MKOHE KacaH]Ibl
WHTEJUJIEKTT] Maijanany, OKYIIbIapAbIH MOHIK OUTIMIH TepeHAETyTe, ONapAbIH KbI3BIFYIIbLIIBIFBIH
apTTBIPYFa, CHIHM OWJIayblH JaMBITyFa »JKOHE MOHAPANIBIK OaillaHBICTapAbl HBIFANTYyFa 30D
mymkingikrep Oepeni. LIBP men KW-gi Tuimai uHTerpanusuiay YIIH MyFamiMACpAIH HUQPPIBIK
cayaTTBUIBIFBIH apTTHIPy, OJlapFa apHAIFaH THICTI JAspIBIKTHl KaMTaMachl3 €Ty, COHAal-aK OKY
Oarmapiamanapbl MEH OKBITY ojicTeMenepiH kaHapry KaxeT. JKW-miH JamybIMEH XUMUSHBI
OKBITY/1aFbl MHHOBAIMSUIBIK TOCUIIEP/IH AJIEyeTi apTa TYCHEK.

IJjedouerTep Tizimi:

1. Tlomat, E.C. HoBble mnenarorndeckne u HHGPOPMAIMOHHBIE TEXHOJIOTMH B CHCTEME
obpazoBanus / E.C. [lonar [u ap.]; vayu. pen. E.C. [lomar. - M.: U3a. Llentp «Axamemusy,
2008. - 272 c.

2. baiimyxamenos M.®., baiimyxamenoBa A.M., bopan6aes C.H. Xacanapl nHTeIEKT: Ka3ipri
3aMaHFbl TEOPHS JKoHE TOXKIpuOe: oKy Kypanbl. — AnMatsl: "bacray", 2020. — 248 6.

3. byzay6akoBa K.[I., bemen6aeBa A.E. udpnaer Ourim Oepy opTachiHIAFbl TEAArorTiH
kb13MeTi:OKynbIK — Tapas:" Un belicenOexoa A.K.", 2023. — 128 6.
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XUMUSA CABAKTAPBIHJA PISA-HBIH 9KOJIOTI'UAJIBIK TAIICBIPMAJIAPBI
APKbIJIbI OKYIIBIJIAPABIH @ YHKIIMOHAJIABIK CAYATTBIJIbIT'BIH JAMBITY

LlawkeHoOBHYPfr Enne€gT1d®nob6Kei C.ztn BOc d Ml
CeprasumimdB8dW. dr dzr &3H Otc ¢ OdifHd O Isl3d, Xt tstg W
CZ. Updzdr Odztse Ols™ dgH ©Ur sMGCh jls

Anaarna: Makamaga xuMmus  cabakrtapbiHaa  PISA-HBIH — 9KOJOTHSIIBIK — OaFbITTarbl
TarChpMaNapbl  APKbUIBI  OKYIIBUIAPIBIH  (YHKIIMOHANJIBIK CAyaTTBUIBIFBIH, aran aWTKaH#a,
KapaThUIBICTAaHy CayaTTBUIBIFBIH  JIaMBITYJBIH oicTeMenik Herizzmepi 3eprreneni. PISA-HbIH
HKOJIOTUSUIBIK KOHTEKCTTET1 TalChlpMajiapbl, OKYLIBUIAPABIH XUMHSJIBIK OUTIMIEpiH eMipleri e3eKTi
AKOJIOTHSJIBIK MaceseNnepi (XUMHSUIBIK JIacTaHy, MapHUKTIK 3((EKT, KaaablKTapIbl KahTa eHJEeY)
IIenryre KOJJIaHYbIH Tajan eTeai. Makanana Oyl TanchlpMallap/blH OKYIIBUIAPIBIH ChIHU OWIAYBIH,
aKmaparThl Tajujay, FBUIBIMH Oillaylbl KOJJaHy »OHE KOPBITBIHIBI jKacay KaOlleTTepiH Kanai
JaMBITATBIHBI ~ TaJIKbUIAHAABl. XWMHS IIOHIHIH OKOJOTHSUIBIK — acTeKTiuIepiH okeiTygaa PISA
TarChIpMaNapblH TUIMJII Mai1anany >KoJ1apbl MEH 9/IiCTEMEINIK YChIHBICTap Oepinesi.

Kiarri ce3mep: xumus cabakrtapbl, PISA, oskomorus, QyHKIMOHAIABIK CayaTTBUIBIK,
KApaThUIBICTAHy CayaTThUIBIFBI, JKOJIOTUSIIBIK MOCEJeNep, ChIHM Oiijlay, akmapaTTbl Taljay,
3epTXaHAJBIK KYMBICTAP, KOOAIBIK KbI3MET.

Kasipri 6inimM Oepy mapaaurmachl OKYIIBUIAPIbIH TEK MOHAIK OUTIMII UTepyIMEH IIEKTeIME,
alFaH OUTiIMIEpiH eMipne, KYHICNIKTI jKaFjasTTapAa THIMAI KoijmaHa OuryiH Ttamam ertenmi. byn
KY3BIPETTITIK «(yHKIUOHAABIK CayaTThUIBIK» e arajajibl. XallbIKapalblK CTYIEHTTepAl Oaranay
Oarmapiamacel (PISA) oKymbUIapablH >KapaThUIBICTAHY CAyaTTBUIBIFBIH, SIFHA FBUIBIMH OUTIMII
KOJIJIaHy, FRUIBIMU OJIay/ibl KOJJaHy oHe KYOBUIbICTAp/Ibl TYCIHAIPY KaOineTiH Oaranaiapl. XuMus
MOHI, TAOWFATIICH JKOHE aJaM OMIPIMEH ThIFbI3 OalJIaHBICTHI OOJFAHABIKTAH, (YHKIIMOHAIIBIK
cayaTTBUIBIKTBI, ocCipece, XapaThUIBICTaHy CayaTThUIBIFBIH JIAMBITYJa MaHbBI3bI POl aTKapaibl.
CoHbIMEH KaTap, IUIAHCTAMBI3JBIH OKOJOTHSUIBIK O KaFMaWbIHBIH  IIUEICHICYl, OSKOJIOTHSIIBIK
Mocenenepal TYCIHY JKOHEe IIenryai Tanam eTeni. byn makamana xumwus cabakrtapbiaaa PISA-HbIH
AKOJIOTHSUTBIK TaIllChIPMaIaphl apKBUTB OKYIIBUIAPABIH (DYHKIMOHAIIBIK CAyaTTBUIBIFBIH JIAMBITYIBIH
KOJAAPBI KAPACTHIPBLIA/IbI.

PISA 3eprreynepiHzieri »apaTbUIbICTaHy CayaTTbUIBIFBI, OKYIIBUIAPJIAH TEK XHUMHUSJIIBIK
YFBIMJIAp/Ibl OUTYIH FaHa eMec, oJlap/ibl KOpIIaFaH dJeMJll TYCIHY JKoHe MpolieManap/ibl mieny Yo
KOJ1/1aHa OUTYIH Tajan eTesil. DKOJIOTHSUIBIK Macenenep — Oyl xkahaHAbIK, KOTKbIPJIbI dKoOHE XUMUSIMEH
TBHIFBI3 OalIaHbICThI TaKbIpbITap. CyIbIH JIaCTAaHYbI, ayaHbIH CaNachl, KAJIIBIKTap sl 0acKapy, jKachLl
XUMUSI, SHEPTUsl PECypCTapblH THIMJI TalalaHy CHSIKTBI MOCENelep OKYIIbLIAPIbIH XHUMHUSITBIK
OlmiMIepiH MpakTUKaga KOJJaHybIH Tanman erefi. PISA-HBIH AKOIOTUSIIBIK TarchblpMamiapbl, 9IETTe,
HaKTBl CIICHapUiJepre HETI3AeNIN, OKyIIbUIapJaH JACpeKTepal Taljayasl, ceOem-caugapiabiK
OaiimaHbpICTAp Il AHBIKTAYIbI, FRIIBIMU TYPFBIAAH HETI13[IENITeH MISHTIMAEP/l YChIHYABI CYPaiIbl.

Xumusi cabakrapbiga PISA-HBIH 5KOIOTHSIIBIK KOHTEKCTKE HETI3/ICNTEeH TarchlpManiapbl
(MbIcanbl, Oenrini Oip @HEepPKACINTIK HBICAHHBIH KOPILIAFaH OpTaFa 9CEpiH Tayjay, CyAbIH JacTaHYbIHBIH
ceOenTepiH aHbIKTAY, KAIABIKTApbl KaliTa OHACY/IIH THIMIUTITIH Oarayiay) OKYIIbUIAPABIH XUMUSIIBIK
YFBIMAAPABI OMipMEH OalIaHBICTBIPa OTBIPHII, TePEH TYCiHyiHe koMekTeceal. OKYIIbUIapIbIH CyAbIH
camachlH 3epTTey, ayaHbIH JIACTaHYBIH AaHBIKTAy, KAJIBIKTApAbl Taljay CHSKTBHl 3epPTXaHAIBIK
KYMBICTapAbl OpbIHAaybl, PISA-HBIH 3epTTey MarabUIapblH Talall €TETiH TalchlpMaiapbiHa TalbIHIBIK
00 TaObUTaB. Byl aKYMBICTap, COHBIMEH KaTap, OKYIIbUIAPAbIH ©3 OeTiHIIE 13/IeHy1HEe, JepeKTep
KUHAYFa KOHE TalJayFa BIKMAN eTe/i. DKOJOTHIIBIK mpoliemManapra apHaiFaH »obamap (MbICAIbL,
“Kanambizarsl cyabiH canachkl”, “IImacTuk KanabIKTapabel a3aiiTy »KOJIIAphl”) OKYIIBUIAPBIH ajiFaH
OlTiMIepiH KeLIeH I KOJIaHybIH, KOMaH/Ia/1a )KYMBIC ICTeYiH, 3epTTey HOTHIKENEpiH KOpFayblH Tajar
ereni. byn, PISA-HbpIH  mpoOnemaHbl — IIeNly — JKOHE  KOMMYHUKATHUBTIK  JIaFIbUIapbIH
nambiTaabl. OKyIIbUIapFa WHTEPHETTET1 SKOJOTHSUIBIK aKIapaTTapAbl ChIHW TYPFBIIAH Taaaybl
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yipeTy, oapAblH aKMapaTThIK CayaTThUIBIFBIH apTThipaabl. PISA Tamnceipmanapsl kebiHece OyKapaibiK
aKrapar KypajiJapblHaH ajJbIHFaH MOTIHJEPre HeTi3/1emell.
[ " mMOdz , sOf Mr td3® ¢3" h3rdz O06B' tcé

Temenne Adunbinarsl Axpornoiana 2500 kb1 OypeiH canbiaFaH Kapuatuarep nemn aTanaTbiH
MYCIHEpAiH cypeTi OepiireH. MyciHaep MOpMop JIET aTallaThlH TaCTaH jKacalFaH. MopMop KalbIuid
KapOoHaThIHaH Typaabl. 1980 KbUIbI TYMHYCKa MYCiHACP AKpPOIMOJIb MypakalblHAa KOIIipiIil,
KelllipMeNepiMeH aybICTHIPBUIIBL. bacTankbl MyCiHIEp/i KBIIIKBLI )KaHOBIP TOT OacKaH.

Cypak Nel¢c 31 h 3r dz yO6BT' tcé

Komimri »xaHObIp/ia 97Ci3 KBILKBLT 0ap, eWTKEHI O ayaJaH KOMIPKBIIIKBLI Ta3blH CIHIPL.
KpITIKBLT )aHOBIP 9/IETTETI KaHOBIPFAa KaparaH/ia KBIIIKBUI, OHTKEHI OJ1 KYKIPT OKCHIATEpI MEH a30T
OKCHJTEp1 CUSKTHI Ta3apabl ciHipeai. by KykipT okcuarepi MeH a30T OKCHATEPI ayaaa KaiiaH maiijga
0oaapr?

KBIIKbUT %KaHOBIPABIH MOPMApre oCepiH TYHJAE CIpKEe CyblHA MOPMOp YMIITEPIH Caly apKbUIbI
Mozenbeyre 6omazasl. Cipke Cybl MEH KBIIIKBLT )KaHOBIPIBIH KBIITKBUIABIK ACHT el 1aMamMeH Oipeit.
MopMmop uuNTEpiH CipKe CyblHA CcaifaHja, ra3 Kemipmiikrepi naiina Oomanel. Kyprak mopmop
YUNITEPIHIH MACCAChIH TOKIpHOere JIeHiH KoHE O/1aH KeliH Ta0yFa 00apl.

Cypak Ne2¢c g™ h 37 d&z 4y O6BT tce

TyHne cipke cyblHa OaTbIpbUIFaHFa JCH1H MOpMap ununTepinid Maccacsl 2,0 rpamm. Keneci kyHi
YU aJIbIHbIN, KenTipiienl. KenTipuireH MopMop YMNTEpiHIH Maccachl KaHaai 6omaasl?

A. 2,0 rpaMMHaH a3

B. [lon 2,0 rpamm

C. 2,0-2,4 rpamm

D. 2,4 rpamuan acram
Cypak Ne3¢c g h 37 d&z y O6BT tce

OcCBbI 3KCIEPUMEHTT] KYPri3reH CTYJIEHTTEp MOPMIp YMITEPiH TyHJE Ta3a (Ta3apTbUIFaH) CyFra
canabl. HemikTeH cTyaeHTTep Oy KagaM/sl 03 ToxipuOenepiHe KOCKaHbIH TYCIHAIPIHI3.

Cypak Ne4¢c gr h 3r dz yO6BT tc€

Temenzeri TYXbIpIMIApPMEH KaHIIAIBIKTBI Kelliceci3? ©Op JKoiFa TeK Oip IIapIIbIHBI

OenrijaeHis.

Ty*KbIpbIM TonbIK, Kenicemin | Kenicnenmin TonbikTam
KenicemiH Kenicnenmix

KbILWKbINAbI ¥aHObIPAbIH,
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nanga 6o0nyblHAa afaMHbIH
KaHOan oapeKkeTTepi Kebipek
acep eTeTiHiH 6iniHi3

KbIWKbAAbI XaHObIp
TyAblpaTbiH rasgapAabiH
WbIFAPbINYbIH asaiTaTblH

TEXHONOrMANAPAbI 3epTTey

KbIWKblA4bI aHObIpAaH
3apgan LUEKKEH
fUMapaTTapabl *KeHaey YLWiH
KO/14aHblNaTblH aaicTepai
TYCiHY

Cypak Ne5¢c 31 h 3r dz yO6BT t6€

Ty»KbIpbim Tonbik, Kenicemin | KenicnenmiH TonbikTam
KenicemiH KenicnemmiH

Exenri KMpaHablnapabl
cakTay OyniHy cebenTepi
Typanbl fblAbIMK Aanengepre
Herizaenyi Kepek.

KbILWKblNAAbI ¥aHObIpAbIH,

cebenTepi Typanbl
manimagemenep FbINbIMMU
3epTreynepre Herisgenyi
KepekK.

1 cypakka xayan: « KpIkbu1 ;xaHOBIp»

Tonpik Oann Oepinesni kayanTapJblH Ke3-KeJIreHi: aBTOMOOUIIb IIBIFAPATHIH ra3aap, 3aybITTHIK
IIBIFApBIH/IBUIAP, MYHA MEH KOMip, )KaHapTay Tra3/iapbl HeMece 0acka yKcac 3aTTap CHAKTHI Ka30aibl
OTBIH/IBI XKaFy; KeMip MEH Ta3Jbl XKary; aya/Jarbl OKCHJTEp 3aybITTap MEH OHEPKOCIN OPbIHIAPbIHBIH
JACTaHybl HOTIJKECIHAE TYy3UIeNl; JKaHapTayjap, OJEKTp CTaHIMUIapbIHBIH TYTIHAEPL; oJap
KypaMbIHJIa KYKIPT IEeH a30T Oap MaTepualapAblH KaHybl HOTH)KECIH/E Maiiaa 00aabl; JacTaHyIbIH
KaTe JKOHE IYpbhIC KO31H KaMTHUTBHIH jKayamnTap; Ka30a OTBIHAApHI ’KOHE aTOM JJIEKTP CTAaHLUSIIAPhI
(aToM 3MeKTp CTaHUUSATIAPbI KBIIIKbUIIBI )KaHOBIP/ABIH K631 €Mec); OKCUATEpP O30HHAH, aTMocdepanaH
’KOHE JKepre JKaKbIHJIaFaH MeTeopiap/aaH Ty31Iei.

CoHnpaii-ak Kaz0a OTBIHIAPABI KaFy; <«JIaCTaHy» Typajibl aWTaThiH, Oipak JlacTaHy Ke3i
KOpCeTUIMEreH ayanTtap; Kajbl KopliaraH opTa, 013 emip cypeTiH atmocdepa, MbIcaibl, JIACTaHY;
ra3iaHipIpy, JacTaHy, ©pT, TEMEKi; JacTaHy, MBICAIIbI, aTOM JJICKTP CTaHIUsUIapPhIHAH.

Bban Oepinmeiini, erep 6acka skayarnTtap, COHBIH IIIHJE «JIacTaHy» Typajibl alThIMaraH >KoHE
KBIIIKBLT KAHOBIPIBIH MaHBI3BI ce0e01 KOPCETUIMETeH KayarTap; ojap IUIAaCTHKTEH epeKIIeIeHeTl;
oJlap ayaHbIH TaOUFU Kypamjac Oeiiiri OoJbIn TaObLIaAbl; TEMEKI, KOMip KoHE MyHal, HaKThl eMec -
«OKaHy» TypaJlbl aTbUIMaraH, aTOM 3JIEKTp CTaHUUsIApPbl, OHAIPICTIK KalAbIKTap (PKEeTKUTIKTI HaKThI
eMec) JKoHe MYJIZIe Kayal >KOK.

2 cypakka sxkayart: «KpIIKbUT )KaHOBIP»

Toneik 6amt: A. 2,0 rpamMHaH a3

bann mynae 6epimeiini, erep 6acka skayanTap >KOK.

3 cypakka sxayar: «KpIKbL1 dKaHOBIP»

Tonelk Oany, erep »ayarrtap, MbICAIbl peaKlus YIIIH KBIIIKBUI (CIpKE Cybl) KaXXeT €KEHIH
KepceTy; OyJ1 peakiusl TyAbIPYbl YIIiH jKaHOBIP CYBIHBIH KbIIIKBUT )KaHOBIP CUSKTBI KBIIIKBLT OOTybI
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KEepeK EKEeHIHEe Ke3 MXKETKi3iHi3; MopMapjeri TecikrepiH Oacka cebemnrepi Oap->KOFBIH TEKCEpiHi3;
OUTKEHI Oy MOpMOp KaHKAJAPBIHBIH Ke€3 KEJITeH CYWBIKTBIKIICH OPEKETTECICUTIHIH KoepceTe,
elTKeH1 cy OelTaparl.

bamngapaeig skapThIchl Oepisiesii, erep Cipke Cybl MEH MOPMOp ChIHAFBIMEH CajlbICThIPHLIATHIH
Kayanrtap, 0ipak OyJ1 peakius YIIiH KbIIIKBLI (CIpKe Cybl) KaXXeT €KEeHIH KOpCeTy VIIiH jKacalFaHbIH
TYyCiHIIpMeHi, Oacka TYTIKIIEH CaJBICTBIPY VINIH, Ta3a cyJa MOPMOp YMITEPiHIH ©3TepreHiH
TEKCEpiHi3; OKYIIbLUIAp MOPMOpPre OACTTE >KaHOBIP KayFaHIa HE OOJIATBIHBIH KOPCETy YIIIH OCHI
KaJlaMJbl KOCThI; ©TKEeHI Ta3apThUIFaH Cy KBIIIKbUI eMec; 0acKapy peTiHe 9peKeT €Ty, KQIIMI1 Cy MeH
KBIIIIKBUI CYJIbIH (CIpKE CYbI) ailbIpMAIIIBUIBIFBIH KOPY YIIIiH.

bann 6epinmerini: 6acka kayanTap *KOK.

Xumus cabakrapbiaga PISA-HBIH 9KOIOTHSITBIK OaFBITTaFbl TAIIChIPMAJIAPBIH JKYHEIl KOJIAaHy,
OKYIIBUIAPJIbIH ~ (PYHKIMOHANJBIK  CayaTTBUIBIFBIH, OcCipece, KapaThUIBICTaHy CayaTThUIBIFBIH
JaMBITYIBIH THIMJII KOJIBI OOJBIN TaObLIAbl. DKOJOTHUIBIK KOHTEKCTI MaijalaHy, OKYIIbUIApIbIH
XUMUSIIBIK OUTIMACPIH OMIpAET] 63€KTi MoceneNep/i Menyre KOJJaHyblH Tajal eTedl, OyJI olap by
CBIHU OWMJIAyBIH, AKAPaTThI TAJJIAy KaOILIETIH jKoHE FRUIBIMH OHIay bl JAMBITa/IbI.

PISA TanceipmaliapblHbIH JKOJOTUSAJIBIK OaFbITTBUIBIFBL, OKYIIBUIAPABI TEK XUMUSIIBIK
3aHJBUTBIKTApIBl OUTYMEH WICKTeIIMEH, OJIapAbl ajgam3aT IIeH IUIAaHETaHBIH aJIblHAA TYPFaH
SKOJIOTHSUIBIK ChIH-KaTepiiepre FhUIBIMH TYPFBIJIAH jkayan Oepyre nailbIHIanIbl.

XuMUS TIOHIHIH SKOJIOTUSIMEH THIFBI3 OailJIaHBICHl, OKYIIBUIApFa XHMHUSHBIH OMIp CYpYIiH
MaHBI3/Ibl  calalapblHAAFbl POJIH TYCIHIIPIN, TOHTe JIereH KbI3bIFYIIBUIBIFBIH  apTThIPaJIbL.
WuTepakTuBTI 9micTepai (3epTXaHAIBIK JKYMBICTap, jkob0anap, Mikipranac) KOJJaHy, OKYIIbLIapIbIH
OCJICEHILTITIH apTTHIPBII, aTFaH OLTIMIEPIH MPAKTUKAMEH YINTACThIpyFa MYMKIHIIK Oepei.

PISA 5KONOTHSIIBIK TarnchIpMaliapbl ApKBUIBI XUMUSHBI OKBITY, OKYIIBUIAPIBIH XUMHSUTBIK
YFBIMAAPABI SKOJOTHSUIBIK KOHTEKCTE TYCIHYIH, FBUIBIMU JEPEKTEepAl TalJayblH, FHUIBIMH OWJIay/Ibl
KOJIJIaHBIM, AKOJIOTUSIBIK IMpoOieManapra FhUIBIMH HETi3eNreH MIemIiMIEp YCHIHYBIH KaMTaMachl3
eTelll. OKOJOTUSJIBIK MOceJesepal Tajaay, opTypil IIeMIMAEPAiH apThIKUIBUIBIKTAphl MEH
KEMIIIUTIKTEpiH Oarayiiay, OKYIIbUIAPABIH CBhIHM OWMJIAYbIH >XKOHE MpOOJIEeMaHbl IIemy KaOUIeTiH
JTaMBITAJbl. XUMHUSHBI DKOJIOTHSIMEH VINTACTHIPY, OKYIIbUIAPFA IMOHHIH OMIpJAeri MaHbI3IbLIBIFBIH
TYCIHAIpIM, OJap/IbIH MOHTE JeTeH KbI3bIFYIIBUIBIFBIH apTTHIPAIbI.

ConppikTras, xumust myraniMaepi PISA-HbIH 3KOIOTHUANIBIK TalChlpMajapblH OKBITY YJIEpiCiHe
OenceH/al €Hri3y apKbUIbl, OKYIIBUIAPIABIH (YHKIMOHAIABIK CayaTThUIBIFBIH, >kKahaHABIK JKoHE
IKOJIOTHSUTBIK MOceJeliepre caHalbl KapbIM-KaThIHACKIH KaJBIITACTBIPYFa yJiec Koca anmaael. by,
OKYIIBLIAP/IbI OOJNAIIAK OMIPTe XKOHE eTiMI3/IIH JaMybIHa OelICeH Il KaThICyFa JalbIHAANIbI.

PHJB(dJUls'Isy ‘ted3’

1. Kazakcran PecnyOnukacbinaarsl 15 xacTarbl OKyIIbUIAPABIH (PYHKIIMOHAIBIK CayaTThUIBIFbIH
Oaranay (PISA xanbikapansik 3eprreyi): 2018 XbUIFbl HOTHIKENep. YATTHIK OuTiM Oepyni
Oaranay OpTaJIbIFbI

2. Klieme, E. (2004). PISA 2003: Main findings and implications for the future. Studies in
Educational Evaluation, 30(3), 195-211.

3. Hypmeuncosa, I'. C., & EpmaxanoBa, H. E. (2020). Xumusi moHIHAETI SKOJOTHUSIIBIK OLTIM
Oepyze npobiieMalbl-0aFbITTAIFAH OKBITY TEXHOJIOTUSIIAPBIH KoJaany. bisim 6epy MeH FhIIbIM
caJlachIHJIaFbl )KaHaIbIKTap, Ne 2 (78), 115-122.
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MMPOEKTUPOBAHUE [IU®POBOI OBPA3OBATEJIbHOM CPE/bI:
NU-TEXHOJIOTYU KAK HHCTPYMEHT PEAJIM3AIIUU TPOBJIEMHOI'O
MNOAXOJA ITPU PEHIEHUUN PACYHETHBIX 3AJIAY 11O XUMUHU

Xy cynopgXe MAe T-dgO cHd fls tc O dz
[ToHOMapeHKDO
10 sBCh jlsOEMEd?2 Bkdzde j temopls ] Is

AHHOTAaIUsI: B  CTaTb€  PAcCCMAaTPUBAIOTCA  TEOPETUKO-METOJOJIOTMYECKHUE  aCIEKThl
npoektTupoBaHuss  1udpoBoit  obOpaszoBarenvHOl  cpenbl  (IIOC) Ha oOCHOBe NPUMEHEHHs
uckyccrBeHHoro untemiekra (M) mis peanuzanuu npoOIeMHOr0 MOAX0Aa MPH PEHICHUH PACYETHBIX
3aJa4 MO XUMHMM. AHanu3upyrorcs Bo3MoxHocTH MWMH-TexHonoruii B CO3/1aHUM  aJaNTHBHBIX
0o0pa3oBaTeNbHBIX TPACKTOPHM, TEeHEepalud [EePCOHATU3UPOBAHHBIX  Y4E€OHBIX  MAaTEepUANIOB,
aBTOMATH3MPOBAHHOW OOpAaTHOM CBS3M M OIECHKH YPOBHSA C(HOPMUPOBAHHOCTH KOMITCTCHIIUI
yuamuxcsa. Ocoboe BHHMMaHue ynensercs ToMmy, Kak mpuMmeHenue HM-acCUCTEHTOB W
MHTEIUICEKTYaJIbHBIX CHUCTEM MOXET CIOCOOCTBOBATh PA3BUTHIO Yy MIKOJIHHUKOB KPHUTUYECKOTO
MBIIJICHHSI, HABBIKOB PEIICHUS CIOKHBIX MPOOJIEM U €CTeCTBEHHOHAYYHOU TPaMOTHOCTH IpU pabote
¢ pacuetHbIMU 3amadamu. [Ipenmararorcs moaxonsl Kk unHterpaiuu UM B LHOC s moBwimieHust
3¢ (}eKTUBHOCTH OOy4YeHHMs] XHMHH U TOATOTOBKH ydYaluxcsi K TpeOOBaHUSM COBPEMEHHBIX
00pa3oBaTeNbHBIX CTAaHIAPTOB.

KiaroueBble ciaoBa: 1udpoBas oOpa3oBareibHas cpefa, WCKYCCTBEHHBIM HMHTEJUIEKT,
NpOOJIEMHBIN TMOJIXO/, pacueTHBIE 3aJadd 10 XUMHH, aJalTHBHOE OOy4YeHHE, IepCOHATU3AIIS
o0pa3oBaHMsl, KPUTHIECKOE MBILIUICHHE, €CTECTBEHHOHAYYHas TpaMoTHOCTh, M -accucTeHT.

CoBpeMennast mapaaurma oOpaszoBanus B Pecnybnuke Kazaxcran (manee — PK) TpeOyer
KAaTErOpUYHOIO OTKa3a OT PEMPOAYKTHBHOM TPAHCIALMU AJTOPUTMOB PELIEHUS PAacUETHBIX 3ajad B
1oJib3y (popmMupoBaHus (YHKIMOHATBLHOW IPaMOTHOCTH. B yCIOBHSIX MOATOTOBKY K MEXAYHAapOIHBIM
uccnenoBanusiM (PISA, TIMSS) xumus nomkHa cTath He HaOopoM aOCTpakTHBIX (opMmyn, a
MHCTPYMEHTOM pELICHUs] pealibHbIX €CTECTBEHHO- HayudHbIX mpobsieMm [1].LoIenarory nHeoOxomumo
nepeBecTH 00pa30BaTENbHBIM MpPOIECC B IJIOCKOCTh AKTUBHOIO HCCIEIOBaHMS, TJ€ TEXHOJIOTUU
BBICTYIAIOT HE 3aMEHUTENIEM MBILUIEHHUS, @ €T0 KaTalu3aToOpOM.

Peanu3anus nanHON cTpareruu 6asupyercs Ha TpeX KOHUENTYallbHbIX MPUHLUIAX:

- )1 tetsB dzj dzdzts | & miory JuelzefignpaBneHHo  co3maeT  MHTEIUIEKTyallbHbIC
MPOTUBOPEUUS, UHULUUPYSI KOTHUTUBHBIM MOWUCK M pa3BUBas HABBIKM HAYYHOTO HCCIEAOBAHUS M
KPUTUYECKOTO aHanm3a [2].

- 1 tcOC IstytEds] dzls d tots © O dzdzucpes dfitSrpadut® H 0OyueHuss (Teopun) ¢
UHIYCTpHAIBHBIMU U 3KojJorudyeckumu peanusimu PK, dopmupyercs QpyHKIMOHaNbHAs rpaMOTHOCTD
yepe3 NpUKIaAHY0 [IEHHOCTh 3HaHui [3].

-RMSEMMise j dedz” 2 d dzlrjrdpdzj € GBS ( Oy jj dzdzj € Is BlD ek dz" -
pelaer 3ajady, a 3aJaeT BEKTOp HCCieloBaHMs (HABOAALIME BOMPOCHI, MOJCIMPOBAHHE CUTYalUH,
KOPPEKTUPOBKa «MapipyTa»). B mgaHHOM ciyyae ydacTHHUKM Tpolecca YCHUIMBAIOT IpYyr Apyra,
co3JlaBasi HOBOE B3aUMOJIEHCTBHE «1efaror — ooydatouiicas — UN» (pucyHok 1).

107



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

EE
\

Meparor

Meparor u cMbiChbl C@
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1 HaMonHseT npouecc
NPUKNaAHbIM KOHTEKCTOM.

EnuvHas
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4 h CHHTe3 BCeX KOMMNOHEHTOB

4 | Bobuwyio cTpyKTypy AnA
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1 UHCTPYMEHTapuit Ha
Ka)AoM aTane.

O6yuvalowmiica 4
B NOMCKe pelueHus S ®
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[NBuraetcs no nytu i =
uccnegoBaHus, UCNoNb3ys A\ > p———
3alaHHYI0 NPOGNEMHYIO O6yuarowmiics um
CUTyauumio.

b MyTb K pewieHunio

CoyetaHue npobnemHom
CUTyaLum, CMbiCNa U TeXHONOr i
ANA [OCTVKEHUA Lienn.

Pucynoxk 1. PoneBast Mmoaenb B3auMOIHCTBUS B TPUAE

Tpanchopmarust MaccoBoro oOy4eHUS B WHAWBUAYAIbHBIA 00pa3oBaTeNbHBIA MapuipyT
orpenensercs TpeMs Bekropamu (¢pynkmmsmu) MU:

1. s 5 G digdly dirpddit t52 (reacpafulsiisitc bynkius): co3maHue YHHKAIbHBIX
CIICHApHeB W aJanTanus 3aJaHuil 1M0J ypOBEHb OOYYArOIIErocsl ¢ MCIOJIb30BAHUEM PETHOHAIBHOTO
KOMITOHEHTA.

2. [ d OG dzisidtpls off W) S f adranuanjicCxis thyaKiys): MTHOBEHHBII MOHUTOPUHT
JIOTHYECKOW IEMOYKH PACCYKIEHHH OOydYarolmerocs, MPHUBOAANINE K KOHEYHOMY pE3yJbTaTy;
KOPPEKTHPOBKA HAIPABJICHUS pacCyXIeHHUH (B Cilydae OUIMOOYHBIX CYXKICHHN).

3. 1 J e dzOdzd L ( to bapafrdedas pynxug):SC dsdnisuus marepuana mox
KOHKPETHOTO yU€HHKA B PEXKHME PEaTbHOTO BpeMeHH; nojepkka MM B Buje HaBOAALIMIA BOIPOCOB
IUISL BBIXOJa Ha MPaBHIIBHOE PEIICHHE MPOOIEMHOM CHTyaluu (B COOTBETCTBUU ¢ 30HOM OMyKaiIiero
pazsutus 1o JI.C. Beirorckomy).

Ucxons wu3 Tpuanel «memaror — oOyuwatouuiics — WMM» MOXHO paccmaTpuBaTh HOBBIN
MPUKIIQJHON HHCTPYMEHTapHil ¢ YKIIOHOM Ha nudpoBu3anuio (Tadbmuma 1).

Tabmuua 1. YerslpexaTamHas MoJeNb peanu3aluud ydeOHOro Moayis ¢ uHrterpauuedn MU B
y4eOHBIN TIpoIIece

Oran JlesTenbHOCTh yunTens JlesTenbHOCTh yUeHUKA Pons U1

Dopmynupyer OcosHaet npaktuyeckyo |['eHepupyeT peanucTUYHBIN

1. MotuBanus |rno6aiabHyI0 IpoOiaeMy  [3HAYMMOCTb, BBISIBIISET KOHTEKCT (Kelic

(ITpobnema) (aKoorus, MHTEJJIEKTyalIbHOE [peANpUsATHs, HOBOCTHAS
npoMeinuieHHOCTs PK).  |mpoTuBopeune. CBOJIKA O BBIOpOCaXx).
Hanpasiser nponecc OcymecTBisieT

2. P porece, yu [IpenocTaBiser cipaBoYHbIE
BBICTYIIAET IEKOMIIO3UIIMIO 337a4H,

VccnenoBanue NaHHbIE, CHMYJIUPYET
KOHCYJIbTaHTOM 10 BBIJIBUTAET TUTIOTE3bI, UIIET >

(ITouck) BUPTYaJIbHBIM SKCIIEPUMEHT.
CJIOHBIM BOIIPOCAM. JTaHHBIE.
MOHUTOPUT XO[ peleHusl, |[Peanu3yer anropurM, Scaffolding (mognepsxka): He

3. Pewwemie oOecrieunBaeT [IPOBOAUT 1TaeT OTBET, a 33aJ1aeT

(1'_[ aKTiKa) 0€3011acHOCTb U CTEXHOMETPUUECKHUE U HAaBOSILNE BOIIPOCHI O

p METOIUYECKYIO TEPMOXUMHUYECKHE Koa¢hduLreHTax, IIOTHOCTH

KOPPEKTHOCTb. pacueThl. VI MOJISIPHOCTH.

4. Pepnekcus  |OpraHusyer 3alury AHaJIN3UPYET OINOKH, DopMuUpyeT NEPCOHATIBHBIN

(Ananuz) pEIIeHU U KOJJIEKTUBHOE [BEpU(ULIUPYET pe3yIbTaT, [OTYET O BBISBICHHBIX

108



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

00CYX/IeHUE UTOTOB. OLICHUBAET €ro npobernax u mpejaraer
HPUMEHHMOCTb. 3a/1a4u JUIs 3aKPEIUICHHSI.

[IpoGneMHbIe cUTyallMd Ha OCHOBE PErMOHAILHOTO KOMIIOHEHTA 3/IECh UCIOIB3YIOTCS HE TOJIBKO
KaK HMHCTPYMEHT pa3BUTH (PYHKIMOHAIBHON T'PaMOTHOCTH, HO W YCJIOBHEM JUISl TIOBBIMICHUS
BHYTpEHHEH MoTuBanuu ydvamierocs. Kpome toro, 3To ommuHas nousa Juisi npodopueHtanuu. Hinke
MIPUBEICHBI IPUMEPHI CHHEPTUU MTpobieMHoro obyuenus u M.

Keiic 1: 8 knacc — Keic 2: 9 knacc — Keiic 3: 11 knacc — Kewc 4: 11 knacc —
dkonoruyeckas Mertannypruyeckasn ArpoxuMms 1 cenbckoe ®dapmaLeBTUyeckKoe
0, OH

6e30nacHoOCTb NPOMbILWNIEHHOCTb XO3ANCTBO npou3BoACTBO

9 TypKecTaHckas
Z obnactb

MNpo6nema: MNMpo6nema: Mpobnema: Mpobnema:
besonacHan Ynpasnenune MoproToska MpoekTuposanue
yrunusayua Ponb UN: CKOpPOCTbIO Ponb UK: YRO6peHui Ponb UK: PazpaboTunk MHOTOCTafMMHOIro Ponb UMK:
KUCNOoTbI WnxeHep-akonor peakumu MporpamMmuct Pacuer unp BUPTY CUHTEe3a Texuuueckuin
Pacuer napameTpos WHACTaBHNK Pacuer usmenenun ckopocry ¥ AHANMTVK PUCKOB ::?.:;33;2;?&: an naGoparopui Pa3paboTKa uenoukn KOMCYNBYaNT
HeRTpann3ayui 500 Mn 10%  HU uenonbayer Meton OKHCHEHWA PYABI NPH WM nuwer Python-xop Ans HYXR CenbeKoro xoasiicTea, VIVl COIAAET MHTEPAKTHBHbI «3runen ~ 3ranon - WM npoeepsieT noruky
pactoopa HEI nowesoi SeaFelding: He gaer oreer NOBbILIEHHH TemnepaTypbl H3yann3auui 3asneAmMocTi Kan3 Ha HTMLS, rge yuexnk YKCYCHan KHENOTa» C YYTOM  chnTexs, yKasbiBaeT Ha
copoi (HaHCO,) ana cpasy, a Ha30°Cc cXopocTH OT paryp! BUPTyansHo noTope
npeacTepeleHua yuem(an 3apasan -onpocu TemnepartypHoro W o6bACHAeT «CMELNBART» KOMNOHEHTSI, 15% Ha KaXpoM arane. cneynduuecknx
aKonoruuecKoro yuep6a. Bant-Todda  duanueckue npuunHbl nonyuasn MrmoseHHyio KaTaHH3aTopoB M Co3paeT
u yuere nnotHocTw pacteopa. (¥ =3). BOIMOXHBIX BIPbIBOB OLEHKY TOUHOCTH 1 COBETBI 3D-mopenn Monekyn Ans
npu neperpene. 110 6e30NacHOCTH. BN3yann3ayum npoyecca.
OXupaembii pesynbrar Oxupaemblil pesynbrar Oxupaembli peaynbrar N Oxupaemblii peaynbrar
Tny6oKoe NoHUMaKHe CTeXHOMETPHI HarnagHoe NpeacTanneHwe 3akona DOPMMPOBaHHE HABBIKOB 0Ce0eHHe HaBLIKOB ONKHUPOBAHUA
W NPaKTHYeCcKoe NpUMeHeHHe Baut-Tndda n 0Ko3HaHUe puckoe NPeUMSHOHHBIX (TONHBIX) pacyeTos (] CNOXHBIX NPOMBINGHHDBIX Lenoxex
XHMHUYECKUX GOPMYN B NPOMBILINEHHOTO NPOUIBOACTBA. B arpOHOMHYECKHil edepe. W NOHUMaHHe cneyuduku
3KONOTMYECKOM KOHTEKCTE. XHMUHECKOFO BBIXOAA NPOAYKTA.

Pucynok 2. Unorpaduxa «Cuneprus npodnemHoro ooyuenust u U»

Kaxnapiit keiic umeer mNpo(OpHEHTALMOHHYIO HAIMPaBIEHHOCTh (OOYUYAIOUIUICS MOXKET
BBICTYyIIaTh B KaU€CTBE PKOJIOTa, TEXHOJIOTa WK arpoHoMa). JneMeHT W He Tonbko moMoraer periarb
MpOOJIEMHYIO CUTYallMi0, HO U pa3BUBAET IU(PPOBYIO I'PaMOTHOCTb, aKaJIEMUYECKYI0 YECTHOCTb U
ATUYECKUE HOPMBI Hcmionb3oBanus MU (cormacHO KOHLEMIIUU «A Al a3amary).

[Tenaror, Tak e Kak 0Oydaroluiicsi, He JOKEH OTXOTUT OT STUYECKUX HOPM HCIIONb30BAHUS
NU, cTporo cobmoasi METO0IOTHYECKUE (DUITBTPHI:

1. lteddzydy ¢RR dzj ineRapy dmsgrisr drmanidevj detiodn : B
OLICHWBAHUU U PEIICHUH O TOCTHKEHUU 1eneit o0ydenust, UM nuies mpenocTaBiseT aHaTUTHKY.

2. t OLoadlilsdd C to d Is d uejafipfy Sieb®onnely dkiezyngedais | BHUMaHNE
yYaIlUXcsi Ha BO3MOXHOCTh «TrajutoniHupoBanusy WUW. J[aHHBI QUIBTP MOXKHO HCIONB30BaTh Ha
mO0OM JTame ypoka M B KauecTBE JOMAIIHEro 3aJaHus (Hampumep, Halaum (PakTHUECKYI WIH
pacueTHyto omnOKky B orBere MN).

3. O COHJ B] YU MS OM nowyubmispglzizdn I8akx : KOrHUTUBHBIA TpeHAXEP.
O1eHUBAETCs HE HAJIMYKE MMPABHILHOTO OTBETA, a MITyOMHA MPOPAOOTKH MPOMIITOB U JIOTHKA ITOMCKA
peleHHUS.

4. [ B8¢0OdzdL OydWw : Mdpomisyndaxm: @oasiartsciplisnbuieckue nanusie PK
(oHepretuka CeBepHoro Kasaxcrana, Hedrexumusi AThIpay, KIUMATHYECKHE YCIOBHS IOTa). ITO
UCKITIOYaeT ucroib3oBanne MU 1maGioOHHBIX 3aMagHbIX JaHHBIX, HE COOTBETCTBYIOIIMX MECTHBIM

IoCo.
Peanmaunﬂ HaHHOﬁ METOJHUKHN o0OecreynBaeT JAOCTHIXKCHUC KIIIOYCBBIX MHAUKATOPOB Ka4Y€CTBa

obpazoBanus cornacHo ['OCO PK:
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‘ANlzdzC yd s dzOdz! dzOW: ciddetdayts IsidzBifydsars xuMuueckne 3aKOHBI IS
pEeIIeHNs SKOJIOTMYEeCKUX U MPOU3BOJCTBEHHBIX 33/1a4 (cooTBeTcTBHE TpeboBanusiM PISA u pa3Butuio
9KOJIOTUYECKONU OTBETCTBEHHOCTH ).

cAdWtctseo OW G tc O sfsdsnazts fpis,ikamu  Promt  Engineering u  3THYHOTrO
B3aumozenictus ¢ MU kak kimroueBas komnereHnus X XI Beka.

] dBCsMis! dpassuze) caadoBHOCTH K IEKOMIIO3HIUMH CIOXKHBIX IPOOIIEM M IIOMCKY
pelieHuil B yCIIOBUSX HEOIPEIEIECHHOCTH.

°1 j to s dzO zdhibRyetfidyt nuddepenimanus oOydeHus, TAC KaKABIA  ydaruics
MOJTy4aeT MOJACPKKY B CBOeH 30He OIMKAMIIEro pa3BUTHS.

[IpensioxKeHHBIM KOHUENTYalbHbI MPOEKT SBISAETCA CHCTEMHBIM OTBETOM Ha BbI3OBBI
uudpoBoii Tpancopmaruu obOpasoBanus B Pecryonmuke Kazaxcran. Ilepexom oT «3HaHUEBOI»
MapajgurMbl K «KOMIIETEHTHOCTHOI» uepe3 CHUHepruro mpobiemHoro oOyuenus u MU mosBomser
MOJITOTOBUTH BBITYCKHUKA, CIIOCOOHOTO K WH)KEHEPHOMY MBIIIJICHHIO W OCO3HAHHOMY JIHJIEPCTBY B
TEXHOJIOTHYECKOW cpele. Ycmex pealu3aldd 3aBHCUT OT COXpaHEHHs OajaHca MExXIy
(dyHIaMEHTAIBHOHN MEeAarornkoi U MHHOBAIITMOHHBIMA HHCTPYMEHTAMHU B YHUKAJTLHOM HAIIMOHATBHOM
KOHTEKCTE.

NN npenoctaBisieT MOIIHBIE HWHCTPYMEHTHI U1 peaiM3aliyd MPOOJEMHOTO IMOJX0Ja B
uudpoBoil 00pa3oBaTENbHON Cpelie, KOTOphbIe MO3BOJISIIOT CO3/1aBaTh JUHAMHUYECKHE, aJalTHBHBIC
CleHapuu OOyYeHHs, TJe YyYalluecs CTAJIKUBAIOTCA C pEaIbHBIMU MpoOJIeMaMu, TPEOYIOIUMHU
HAyYHOTO OOOCHOBAHUS M CAMOCTOSITEIHHOT'O MTOUCKA PEIICHUN.

NU-cucreMbl criocoOHBI aHATU3UPOBATh MHJIUBHAYAIbHBIE OCOOCHHOCTH y4aliuxcs (YpoBEHb
3HAHUU, CTHJIb OOy4YEHUs, CKOPOCTh YCBOCHUS MaTepHalia) U aJalTUpPOBATh CIOKHOCTb PacueTHBIX
3a/a4, MpeiaraTh TEPCOHAIU3UPOBAHHBIE IMOACKA3KM M OOpaTHYIO CBsI3b. OJTO 3HAYHTEIHHO
noBsImaeT 3((HEeKTUBHOCTh PEIICHMs 3a/lad U CHIDKaeT (PpycTpanuio yyamuxcs. Takke Ha3BaHHBIC
CUCTEMBI MOTYT T€HEpUPOBATh 33/1a4H, TPEeOYIOIIKe HE TOIBKO MEXaHUYECKOTO MPUMEHEHUs (popMyI,
HO ¥ IITyOOKOT0 aHajau3a JAHHBIX, KPUTHYCCKOW OICHKU MH(POpMAIuu, GOPMYIUPOBAHUS THUIIOTE3 U
MOMCKAa HECTaHJAPTHBIX pELIeHUH. DTO HaNpsAMYI0 CIOCOOCTBYET Pa3BUTHIO KPUTHYECKOTO
MBIIICHUS] U UCCIIEIOBATEILCKUX HABBIKOB, HEOOXOAMMBIX JIJII €CTEeCTBEHHOHAYYHOW rPaMOTHOCTH.

WuTennekTyanbHble TIaTGOpPMBI CIIOCOOHBI aBTOMATH3WPOBATh PYTHHHBIE MPOLECCHI, TAKHe
KaK TPOBEpKa PEIICHUM, MPEIOCTABIEHUE MTHOBEHHON OOpaTHOW CBSI3M, MUArHOCTUKA THUITUYHBIX
omuOOK. DTO BBICBOOOXKAAET BpeMsl YuHUTeNns Ajisg Oojee TIyOOKOW meAaarorundeckoil paboTel u
WHJIMBUIYATHFHOTO B3aUMOJICHCTBUSI C YUAIIIUMHUCS.

Takum obOpa3om, unrerpanusi UM-texunonoruii B undpoByro 00pa3oBaTeNbHYIO CpEely SBISETCS
MEPCIEKTUBHBIM HANpPaBJICHUEM Uil peau3alii MPOoOJIEeMHOr0 TMOAX0/Ja B OOYYEHUU XUMUH,
HAMpPaBIIEHHOTO Ha MOBBIIIEHUE KauecTBa 00pazoBaHus W (OPMUPOBAHUE Y YYAIIUXCS KIFOUYEBBIX
komnereHmi XXI Beka.

Cnncok JuTeparypbl:

1. Meronuyeckue pEeKOMEHIAIMK 10 (QOPMHUPOBAHUIO METANMPEIMETHBIX U KIFOUEBBIX
KOMIIETCHIIMI B OOy4Ye€HHWM TIpeJMETaM eCTeCTBEHHOMATeMAaTHYeCKOTrO HampaBlieHus. — AcTaHa:
Harmonanwsnas akagemust oopazoBanus uM. bl. AnteiHcapuna, 2024. — 120 c.

3. MeToanueckie peKOMEH/AINHN TI0 MCTIONb30BAHMIO HEHPOCETEH M PAa3BUTHIO KPEATUBHBIX
HABBIKOB y 0OydJaromuxcsi 5—9 kimaccoB mo oOpazoBaTenbHBIM oOsacTsM. — AcraHa: HannoHanbHas
akanemust oopazoBanus uMm. M. Anteiacapuna, 2025. — 74 c.

4. Meronnueckrue peKOMEHIAINH 10 TPUMEHEHUIO HCKYCCTBEHHOTO HHTEJUIEKTa B O0YUYCHUH U
npenogaBaHuu y4eOHoro mpemmera «Xumusi» B 7—11 kmaccax. — Acrana: HAO wumenu U.
AnTsiHCapuHa, 2025. - 32 c.
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XUMUSAHBI OKBITYJIA UHTEPAKTUBTI OKBITY 9AICTEPIH KOJIJIAHY: 2JKOBAJIBIK
OKBITY, CASE-STUDY K9HE «AYIAPBIJIFAH CbBIHBIII» TEXHOJOI'UACHI
MBICAJIBIHJA

N6 anpgy niRa CAB®ANG fls tc O dzls

TopexaHoBa C. K., AmMaHXEGitch @lsizHYy 1
Ceprasumimd®B8dW dr dzrf &3dH Otc S OdHJHOIT , ftots
CZ. Updzdr Odzetse Ols™ dgh ©Ur sMGCh jls

AnaaTtna: OWIl Makajiajga XHMHs TOHIH OKBITY OapbIChIHIA HWHTEPAKTHUBTI OKBITY OIICTEPiH
KOJIJIaHyABIH THUIMAUIN KapacThIpbUIaAbl. ATam aWTKaHIa, XO0allbIK OKBITY, case-study koHe
«ayAapbUIFaH ChIHBII TEXHOJIOTHSUIAPBIHBIH OKYIIbUIAPABIH TAHBIMABIK OCJICEHAUIIrH, 3epTTeYILTIK
KaOlneTTepiH *oHE (YHKIMOHAIIBIK CAyaTTBUIBIFBIH JaMBITYIArbl peili TangaHajbsl. VHTepaKkTUBTI
o/licTep OKYUIBLIAPBIH TEOPHUSUIBIK OUTIMAL TOXKIpUOEMEH YIITACTHIPYbIHA, ©3/ITHEH OiTiM amyblHa
’KOHE CBHIHU OMJIay NaFabplIapbhlH KaJIBIITACTRIPYBIHA MYMKIHIIK Oepeni. Makanama aTanraH omicTepi
XUMHS cabaKTapblHAa KOJAAHYIbIH €PeKIIeTIKTepl MEH apThIKIIBIIBIKTAPhl CUTIATTANIFaH.

Tipek ce3aep: HHTEPAKTUBTI OKBITY, XUMHS, >XOOAJIBIK OKBITY, case-study, aymapbuUIFraf
CBIHBIM, (PYHKIUOHAIBIK CAyaTThUIBIK, 3€PTTEYIILIIK OKBITY.

Kazipri Oixim Oepy KyHeciHiH Heri3ri MakcaTbl — OKYIIBUIAPABIH TEK TEOPHUSUIBIK OLTIMIH
KAJBIITACTBIPY FaHa €Mec, COHBIMEH KaTap OJapAblH OMIpIiK AaFAbUIapblH, 3€pTTEYIILIIK
KaOlIeTTepiH jKoHE IMIBIFapMAIIbUIBIK OMJIAyBIH TaMBITY 00BN TaObuTa bl OChIFaH OaiIaHbICTHI O1TIM
Oepy yAepiciHe UHTEPAKTUBTI OKBITY 9[ICTEPiH KOJIaHyAbIH MaHbI3bI apTHII KETeIi.

WHTEpaKTHBTI OKBITY — MYFalliM MEH OKYIIBIHBIH, COH/Iali-aK OKYIIbUIAPIBIH ©3apa OelceH i
OpEKeTiHEe Heri3felireH OKBITY Toclal. MyHnail omicTep OKYWIBUIAPIABIH OKYy IpoleciHe OeiceHl
KaThICybIHA MYMKIH/IIK O€peIi *KoHE MOHTe JIereH KbI3bIFYIIBUIBIFBIH apPTTHIPAIBL.

HMHTEepaKkTUBTI 9iCTEP/IIH apTHIKIIBLIBIKTAPHI:

XuMmus cabaKkTapbIH/Ia UHTEPAKTUBTI 9MICTEP/Il KOJIJAHY:

OKymIbUTapABIH TTOHTE KbI3bIFYIIBUIBIFBIH apTTHIPA/IbI;

Teopusiabik 611iMAl TOKIpHOEMEH GailTaHBICTBIPAIBI;

3epTTeYIIUTIK )KOHE HIBIFAPMAIIBbUIBIK KaOiIeTTep i JaMbITa/lbl;

Oz1iriHeH OLTIM almy JaFIbUIapblH Kb TACTBIPA/IbI,

KoMMyHHKaTHBTIK KY3bIPETTUTIKTI )KETUIAIPE];

OYHKIMOHAIIBIK CayaTThUIBIKTHI apTTHIPAIBI;

CoIHu oilyiay MEH Macesie MIenry KaOiIeTTepiH JaMbITa Ibl.

XuMHS TIOHI TOXKIpUOENiK KoHE 3epTTEYUIUNK CUMaTKa ue OOJFaHIbIKTaH, WHTEPaKTHBTI
oAICTEP/Il KOJIJIaHyFa ©T€ KOJaiIbl MOHIEpAIH O0ipi OOJbIN TaObLIaAbl. Ocipece K00aIBIK OKBITY, case-
study >koHe «ayAapbUIFaH CHIHBI TEXHOJOTUSIIAPEl XUMUSHBI OKBITYABIH THIMALTITIH apTTHIPAIbI.

’KobanblK OKBITY TEXHOJIOTHSICBI — OKYIIBUIAPABIH Oenruii Oip MocelieHl 3epTTey, Taljaay
YKOHE IIENTy MaKCaThIH/a 63 OETiHIIIe HeMece TONTEH OPBIHAANTHIH IIBIFAPMAIIBLUIBIK )KYMBICHI.
Xumusi cabakTapblHAa KO0OalblK OKBITY Kejeci OaFbITTapa »Ky3ere achlpblUlajibl: XUMUSIIBIK
ToXipuOenep Kyprizy; SKOJOTHSUIBIK MOceleNepi 3epTTey; TYPMBICTHIK XHMHSUIBIK 3aTTap.IbIH
KYpaMblH aHBIKTAY; Cy CalachlH TaJIJlay; TaFaM OHIMJEPiHIH XUMUSUIBIK KYpaMbIH 3epTTey. MbIcalbl,
«AybI3 CyBIHBIH CamlachlH aHBIKTay» >K00achl OapbIChIHAA OKYIIbLIAp CyOslH pH KepceTkiriH,
KATTBUIBIFBIH JKOHE XUMUSJIBIK KYPAaMBIH 3€pTTCHIi. ByJl ®YMBIC XUMUsS, OHOJIOTHS JKOHE KOJOTHS
MIOHEpl apachbIHAaFbl MOHAPATBIK OalIaHBICTBI Ky3ere achipaiabl. JKoOaNbIK OKBITY OKYHIBLIAPIBIH:
3epTTEYIIUTIK JaFAblIapbIiH; aKIMapaTieH JKYMBIC 1CTey KaOUIeTiH; KOMaHJAIbIK KYMBIC MOJICHHETIH;
FBUIBIMU OWMJIAYBIH IaMBITYFa BIKIAT €TeIl.

Case-study omiciH xumusi cabakTapblHAa KoJAaHy (KargasTThIK Talaay) — HAKThl ©MIipIiK
KarJainapapl Tannay apKbUIbl OKYIIBUIAPABIH MOCENIEHI My AaFAblIapblH KalbITACTRIPATHIH IiC.
Xumusi cabakrapeiHga case-study omici: eHAIPICTIK amarTapisl Taljay;,; XWMHSUIBIK 3aTTap.IblH

= =4 =8 -8 _8_9_95_-°
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KOpIIaFraH OpTara 9CepiH 3epTTey; TYPMBICTBIK XUMUS Kayilci3Airi Oaranay; TaFaMIbIK KoCTaaapablH
ocepiH aHBIKTay CHSKTHI TaKbIpbIITApAa TUIMII KojiaaHbuiafbl. Mpeicasbl, « TYpMBICTBIK XMUMHSUIBIK
3aTTapibl IyphIC KOoMAaHOayIbIH calaapbl» TaKbIPHIOBIHIAFI Kelic OaphIChIHIA OKYIIBUIAP: MOCENeH]
AHBIKTAWIbI; XUMHUSUIBIK TPOIECTePl TYCIHAIpeal; Kayilci3aiK >KOJJIApPhIH YCBIHAMBI;, FBUIBIMH
KOPBITBIHIBI Kacahael. Case-study ofici OKYIIBUIAPIBIH: CBHIHM OWJIAYBIH, JIOTHKAIBIK Talaay
KaOiJIeTiH; menriM KaObuiiay JaFapuIapbiH; KOMMYHUKATUBTIK KY3BIPETTUIITIH IaMBITA/IbI.

«Aynapburrad ceiHbI TexHosorusicsl (Flipped Classroom) — oKymibuiap jkaHa TaKbIPBIITHI
yiine OeiiHemarepuangap Hemece LHUQPIBIK pecypcTap apKbUIbl MEHrepimn, aja cabak yaKbITbIHAA
TOKIpUOETIK TarnchblpMaiap MEH Tallfay *KYMBICTAPbIH OPBIHIANTHIH OKBITY TEXHOJOTHICHL. by amic
XUMUs cabaKTapbhlHIa ©T€ THIMII, ce0ebi: TEOPHSUIBIK MaTepuajabl OKYyIIbUIAp ©3 KapKbIHBIMEH
MeHrepesi; cabak yakKbITbl TOXKIpHOENIK KYMBICTapFa KeOipek OejiHemi; MyFaliM OKYIIbLIapIbIH
KUBIHABIKTapblHA JKE€Ke Koyjuay Kepcere anaibl. Mpicanbl, « TOTBIFY-TOTBIKCHI3AHY peakUusIapbh)
TaKbIPBIOBIHIA OKYyIIBUIAp alAblH ana OeiiHecabak kepim kenemi. Cabak OapbIChIHIA: pPEAKIIHS
TEHJICYJICPIH Tl Ibl; 3epTXaHAIBIK TOKIpHUOE KYpri3ei;

AIIEKTPOHABIK OaJIaHC O/IiCIH KOJJIAaHAbl;, TOKIpUOe HOTHKENEPiH TYCIHIIpeal. « AyIapbUFaH ChIHBIID)
TEXHOJIOTUSICHl OKYIIBUIAPJBIH: ©31HIIK OKY MJaFAbUIapbIH; KayalKepUIUIriH; YaKbITThl THIMII
naiinanany KaOineTiH;IU(PIBIK CayaTTBUIBIFBIH JAMBITAIbI.

WHTEepakTUBTI OKBITY OAICTEpPl XUMHS MOHIH camalbl MEHIEepY/iH MaHBI3[bl KYpalJapblHbIH
0ipi Oombin TaObUTaABI. XKOOANBIK OKBITY, case-study >koHE «ayAapbUIFaH CBHIHBIT» TEXHOJOTHSIIAPHI
OKYIIBLIAPJIBIH OKY IpolleciHe OeICEeH[l KaThICyblHA, TOKIPUOENIK JaFAbUIapblH JTAMBITYbIHA JKOHE
FBUIBIMH TYHHETaHBIMBIH KaJIBIITACTBIPYbIHA MYMKIHIIK Oepeni. Kazipri 6inim Oepy karaaiipiana 0y
omicTepAl TUIMII KOJJAaHY OKBITYABIH CalachlH apTTHIPBIN, OKYIIbUIAPABIH (QYHKIMOHAIIBIK
CayaTTBUIBIFBIH JAMBITYFa BIKITAT CTCII.

by TakpIpbINTBl 3€pTTEYIiH ©O3CKTLIIN OKYy MpOIECciH OeICeHIIpY KOHE MOTHBAIUSHBI
KYHIEUTy VIIH Ka3ipri MEKTeNTe XWUMHUSHBI OKYyJaFbl OHTAIIBI KOHE THIMAL OJICTep MeH
TEXHOJIOTUSUTAPABl aHBIKTayaa KaTblp. [IbICBIKTAamFaH ACpeKKe3AepAl Tanmay Kasipri 3aMaHFbI
WHHOBAIMSUIBIK TI€IarOTHKAIBIK TEXHOJIOTUSJIAD WHHOBAIMSUIBIK TEJAarOrMKalbIK JKYHeHI KypyFa
BIKITAJT €TETIH/ITIH KOPCETTI, OHBIH HETI131H/I€ OKY MPOIIEC] Ka3ipri OKBITYBIH aKbIpamac 0eJIiri O0JbIn
TaObUIATBIH 13TUICHIIPY, 1EMOKpATHIIAaHABIPY, capajay »KoHe Japajay MPUHLIUNTEpiHEe HeTi3JeNreH.
Cabak MyraJliM MEH OKYIIbUIAPIBIH MAKCATThI ©3apa dPEKETTECY MPOIECiH YHBIMIACTHIPYIBIH HETI3T1
IUHAMHKAIBIK JKOHE BapHaTuBTI (opmackl OONBIN TaOBLIAAbI, OHBIH IMIIHIE OKBITY Ma3MYHBI,
dbopManapel, onicTepi MEH Kypajigapbl 0ap >KOHE OKYIIBIHBI OKBITY, TOpOHeney >KOHE [aMbITy
MIHAETTepIH IIeNly VIIH OKkydemi Typae KoiagaHeuiaabl. Kasipri 3amanrbl  OuniM - Oepy
TYKBIPBIMIAMACHIH €CKePE OTHIPHII, Ka3ipri yakKbITTa OKBITY, TOPOUENICY KOHE JaMBITyFa YIIKCH KOHLT
Oemineni, eiTkeHi XXI racbipiarbl FRUTBIMU - TEXHUKAIBIK MPOTPECTiH AaMybl OYKiT agam3aTThIH
canajbl OUTIM ally KaKEeTTUTITIH aHBIKTaIbI.

Mynnait  OimiMm  Oepy TEXHONIOTHUSJIAPBIH KOJAAHY OKYIIBUIAPABIH TAHBIMABIK KOHE
IIBIFAPMAITBUTBIK KBI3BIFYIIBUIBIKTAPBIH JAMBITYFa BIKITA STE/II.

OKBITYIBI TapalaHABIPYIbl KAMTaMAachl3 €TEeTIH MHHOBAIUSUIIBIK MearOTHKAIIBIK Kypaliaap MEeH
o/iCTepAiH 1IIiHJE Kobanay OKy 1C-9peKeTiHIH HEri3ri Typl, SFHU K00a 9[IICl PETIH/E €peKIIe OpbIH
anaznpl [18]. XKobanay ozmiciH MakcaTKa >KeTyiH Oenrimi Oip 9iCiHIH aJlIblJIaHFAaH MOJEN, dJicTep
Kyhecl, TaHBIMABIK 1C- O9PEKETTIH OKY TEXHOJIOTHUSCHI JIeM TYCIHY Kepek.

’Koba — Oyl OKYIIBIHBIH KOPKEMOHEPHA3/bIFbl, HAKTHI MPAKTUKAJIBIK IIBIFAPMAIIBLIIBIK iC,
OKYIIbl KaOBUIJaFaH XOHE CaHAJIbl MaKcaTKa KaaamIbIK Kosfaisic [1]. YKoOanay TeXHOIOTHUSCHIHBIH
MOH1 OKY-TopOure MPOIECiH OKY AU3aHHBIHBIH KYPBUTBIMIIBIK KOHE YIUBIMIACTHIPYIIBUIBIK TaJlanTapblHA
OeiMIEeNTIH TUIAKTUKAIBIK KypalgapaslH (Ma3MyHBbI, SJICTepl, 9[icTepl koHe T.0.) TyTac KyHeciHIH
KYMBIC icTeyiHe kathlp. JKobanay TeXHOIOTHACH OKYIIBIHBIH )KeKe OaChlH OKBITY, TopOuesney jkoHe
JaMBITy TPOLIECIHJE TEOpHs MEH IpakTHKa apacblHaa Oepik Kepi OailnaHbic opHaTyfa TyOereini
xayan Oepemi. ConbiMeH, JKo0a omici OKBITYIBIH HETi3TT MOHI MEH MaKCaTbIH JKY3€re achIpajbli-
3epTTeyNIIep KAaybIMIACTBHIFBIHIA BIHTHIMAKTACTBIK VIIIH KaFgail kacalel JKOHE OChIIaiIIa
OKYIIIBIHBIH TaJIAaHTTHI O0ybIHA KoMekTecenl [20].

MpIcai peTiHie KapacThIPhIIATHIH )K0OAIap bl KENTipyre O0Ia b,
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. AKMaparThIK )o0ajlap OKYIIbUIAP/bI aKIapaTThl OHIIPYTe )KOHE

Tajngayra yuperyre MyMKiHIik Oepemi. OKymibutap akmapar ajayJblH OpTypJi oicTepiH (omeduer,
KitanmxaHa kopiapel, BAK, Momimerrep 0a3acel), OHBI eHIeynl (Tanmay, >KaimbLiay, Oenriti
(akTiIEpMEH CaJBICTBIPY, JOJENI TYXKBIPBIMAAP) KoHE NPE3CHTAlMUIApAbl YHPEHEdl JKOHE
KoJaHaasl. MyHai skobanap XxuMus cabakrapbiHiaa xyheni 6ombin Tadbuianpl. (11 cebIm: « Xumus
xkoHe (apmakosorusi»). Horwkenepni ycbiHYy ¢opMacel opTypii: OeliHewmiibM, pernopraxk,
MYJbTUMEUSIIBIK IPE3eHTaLus jKaHe T. 0.[2].

. 3eprTey jxo0anapbl KeJeciieh Kypbllaabl: 3epTTey KaKETTUIITH

aHbIKTay, JKoOajmay OOBEKTICIHE KOWBUIATHIH TajanTapAbl aHBIKTAay, OacTamKbl —HAEsIapabl
KaJIBIIITaCTRIPYy, OJapibl Tajjaay, >kocmapiay, Kypy, Oaramay (pednexcus). (Mebicanbl, 11-cblHBbIm:
«TaOWUFATTHIH Cy KYOBUIBICBIHAA XUMUK, (PU3HK, aKbIH, CYpeTIi, My3bIKaHT He Kepeai?», «benrini Oip
KacuerTepi Oap kaHa MaTepuasiapAbl jkacaynarbl XUMHS JKOHE OHBIH Macenenepi»). Hotmxkenepni
YCBIHY HBICAHBI - )KYMBIC, CYpeTTep, PoTocypeTTep Kepmeci xaHe T.0.

. Konpganb6anber sxobanap: 3epTTey HOTHXKENIEpl OOMBIHIIIA KacaIFaH

KyKaTTap; TUIaKTUKAIBIK MaTepUall; aHBIKTAMAJIBIK MaTepHall; aHBIKTAMAJIBIK KOHCTIEKTiIEp; cabaKKa
MIpe3eHTAIIHS.

Jlemek, skoOalapabl AalbIHAAQY JKOHE KOpFay — Oy OKYy JKOHE OJIEYMETTIK TXIpHOe amyablH
MIPAKTUKAJBIK KOJBIHA, )KEKe TYJIFAaHBIH OMIPIIK JKOCTapiapblH OJICeHIl Typlie KypyFa ’KoHE XKy3ere
achIpyFa COMKec KeJeTiH KbI3MeT Typi [3].

Oxymbutapabiy 0imiM 6epy pedIeKCUsChIHBIH HIbIFApMalIbUIbIK (hopManapsl - HbIH Oipi - CHHKBEWH
apKpUIBI OaKbUTayFa 001ael. By ofic akmaparThl KOPBITBIHIBI - JIay, KYpAeIi Haesutapabl, ce3iMaep i
KaiiTajay j>koHe oJapsl OipHelne co30eH XeTkizy KaOineTiHeH Typaabl. Ol KeH HHTEIUICKTYyalibl
KOpFa Heri3ienreH OalbInThl, OMIACTHIPBUIFaH PE(ICKCUSIHBI KQXKET €Te/l.

XuMusa TMoHI OUTIM  adyuibliap YIIH KWUBIH, TMaHIEMHUs cajJapblHaH TYbIHJaraH
OJIKBUTBIKTAP/IbI KOO KOHE OHBI a3 YaKbIT 1lIiHAE UrepTy oHail emec. TybIHAaFraH MacenenepMeH
MOH OOMBIHINA OJIKBUIBIKTAP/IBI JKOK0/1a 3aMaHayH TEXHOJIOTHSIIAPBI capanail kene « ToHkepireH
CBIHBIT» OKBITY MOJENI ilIiHapa >KaFdai/pl IIenryre KoMeKTeceTiHl aHblK. by apanac OKbITY
MOJIETIIH KOJIJaHa OTHIphIN OeifHecabaKTap apKbLIbl *ac epeKIleniri, OuTiM JeHredl opTypl
OKYIIBIIAP JKaHAa TAKBIPBINTHI ©3/ITTHEH UTEPY MYMKIH/ITiHE e OOIbI.

Icke acpippiTFanFa fneiin OLTiM anyibuiapra OeitHecabakTapabl Kajlaid Kapay JKoHe Kaaid
naiiianany KepekTiri, kKaHaail na Oip mpoOieManap TyblHAAaca He ICTEY KEpeKTiri Typallbl
NpaKTUKAIBIK akmapaT Oepunnai. JlaliblHAaFaH €Kl anTalbIK TaKbIpbIITap, OelHeNep, aKnapaTThIK
kazbanap KOHE CypeTTep, MOJENbJEY, KaTThIFyJap, TEeCTTep JKoHe OiniM Oepy aKmapaTThIK
xemnicingeri (Quiziz) oKy OWbIHAAPBI CUSKTHI MaTeprasiap KOHKETIM1 OO0 IbI.

3eprTey OapbichiHIa OipHelIe >KayanTaH TypaThlH jka30aia cayaiHama ajbIHIbL.
beliHecaOaKkThIH camachlH apTTBIPY MakcaTbIHIA 3epTTeyre KaThICYHIbUIAp/AaH Ja cayajHama
xkyprizinai. CoHbIMEH KaTap, aTa-aHalapJaH BaTcall apKbUIbl jka3z0allla cayalHama allbIHbIIM,
HOTWIKENEepre canajiblK TallJlay >KYPTi3uIill MOHUTOPUHT >kacanabl. CayanHamanarbl OipiHIIi
CYpaK OKYIIbLIAp YIIIH XUMHS MOHIH OKyAa OelfHecabaKTapblH KAHIIAIBIKTE TaOBICTHI €KeHIH
011y MaKcaTbIH/1a KOWBUIJIBI.

Ci3niH XMMMS TOHIH OKyna OeifHecabakTap apKbUIbl OKYBIHBI3 KaHIIAJIBIKTHI IMaiiaajibl
60771617

(1- mynmem naiimanel 60FaH KOK, 10 — eTe maiinansl 6011bI)

Okymbutap Oaranay mikanmackl OoifbiHImA 1-men 10-ra nmeiiH caHmapAbl TaHIANIbI.
CayaiHaMaHBIH KOPBITBIHIBICH OOMbIHIIA opTama Oarachkl 8,0 KOPCETKINIiH KOPCETIN, XUMHS
MoHI OoWbIHIIA OelfHecabaKTapAbIH ocepl OKYIIbLIAP YIIH THIMAI OOJIbI JET€H KOPBITHIHIBI
JKacalpl. 3epTTey >KYMBICHIH Oaraniay peTiHJe OKYIIbLIap MEH ara-aHalap/JaH jkaz0aimia Kepi
Oaitmanpic anbrHaABL. ConapbeiH OipHeleyi TOMEH/Ie KOPCEeTIII:

J 3k zAtgHTOR dzOdzr MisOter

1. «Maran GeltnecabakTap yHaiimbl, ce0e0i a3 YaKbITTHIH ilIHAE KaHa TaKbIPBIITHI TE3
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MEHTepill aryra 0oJabl.

2. «BuneocabakThiy Oip KaKChl JKEpPi — OJapabl Ke3 KEJIreH Kepie, O3iHe KOJaiibl
yakpITTa (aBTOOyCTa, KE3€KTE TYpFaH Ke3zde, Yhae oHe T.0. ) Kapay apKbuibl cabakka
JabIHAaTyFa 60maapl. Y akbIT YHEMICTEI].

3. Dbeiinecabakrap apKbUIbl TYCiHOEH KajdraH TaKbIpBIITAPFa KaliTa MIONy JKacam ,
KalTajgayra THIM/II.

4. BeitnecabaKkTapAblH THIMJILIIN, TyCiHOEreH Ke3jle TOKTATBIN, KaWTa Kapall JdNTEpre
JKa3bIIl ajblll, TYCIHIN ajFaHIla JACHiH KaKeTiHe Kapail OipHelle peT KalTaiayra 0omanbl. O3iMe
YITTBIK OipiHFail TecTineyre NalbIHABIKTHI KYIICHTYTe JECENTIriH TUrizeni [4].

MyraniMaep MEH ata-aHajap/iaH Ja JKaKChl ocepiti Kepi OalaaHbIC albIH/IbI, OOJIamaKkTa
137IeHiC KYMBICTapMEH aiHaibICyFa OoJaThIHBIHA Ke3lepi >keTTi. backa MmyramiMaepain e
KBI3BIFYIIBUTBIKTAPBI apThIT, Ka3ipri yakbITTa ©3€KTI opi THIMI NEAarorHKajbIK oHiC-TOCUIII
KYIIIBIHA MEHTepe 6acTaibl.

OKymbuTapApiH  OUTIMIETT KEMIIUTIKTEP MEH OJKBUIBIKTApJbl aHBIKTAY JKOHE KOO
OOMBIHIIA )KYHEI )KYMBIC - OKY CallachlH apTTHIPYBIH HETI3T1 MapTTaphIHBIH Oipi.

MyraniM op OKYUIBIHBIH O€NCeH/l KYMBIC ICTEYiH KaMTaMachl3 €TETiH KaXeTTi >KaJIlbl
KaObUIIaHFaH HBICAHIApAbl TaiJaiaHy XKoHe  oiman TaOy, Oakpliay KypaiaapblH
€HTi3y, OHBbI Ie0ep HelleHy apKbpUIbl apTTa Kalylbl, YATepMEYIIUTIKTI anJblH anajasl. byn
KYMBICTBIH YaKTBUIBIFBI MEH MYKHSTTBUIBIFBI - JKOFaphl OKY HOTH)KEJepiHiH Kemimi. KoramIbik
JaMyJblH 3aMaHayd JCeHreii OapiblFbl ©CKelleH OanaHbl TopOueney MEH OKbITyFa KOWBUIATHIH
TaJaNTapAbIH apTHIN KaTKAaHbIHA HET13.

bimimaeri  ONKbUIBIKTApIbI AHBIKTA JKOHE KO0 OoBIHIIIA YKYMBICTBI
yiBIMIacThIpy Ke3CHJepi:  Karelepli  aHbIKTay; KaTeleplai  TipKey; xibepinren
Karejaepal Tanjay; OJKBUIBIKTapAbl KOO  OOWBIHIIA JKYMBICTBI  xkocmapnay; bbJl
OJIKBUTBIKTAPBIH JKOI0; IIIapasiap aJiJbH ajy.

On xka3baia XKyMbICTapbl, aybI3IIa XayanTap/bl, ©31H - 631 kKOHE e3apa KYMBICTapIbl
TeKcepy OapbhIChIHAA XKYy3ere achlpbuiaabl. JKazy KyMBICTAphIH YHEMi JKYPri3ill OTHIPY KaKeT.
Okymblnap/blH JKeKe OpBbIHAAyblH KaTaH Kajaranay. Karemepnai aHbIKTay YIIIH >kaz0aina
HBICAaHJAPIbIH €H THIM1 TYpJIepi: OKY >KbUIBIHBIH OAChIH/IA KOHE COHBIH/A TECTLIEY aly.

«TeHKeplIreH CHIHBIY HWHHOBALMSUIBIK OKBITY MOJETIH XUMMsS IOHI OoifbIHIIA
OJIKBUIBIKTAP/IbI JKOIOFa CEMTIrH TUTI3€TIH 3aMaHay! MeJarorukajblK o/1iC PETiH/AE KapacThIPHII
TOXIpUOEre eHrisim, ACTYpJi OKBITYMEH CalbICTHIPhIN ampoOarusiay. byn aibipMaribuibik
HEFYpJIbIM alKbIH OOJybl YIIIH alJbIMEH TOHKEPUIN€H CHIHBINTHIH IIeKapagapbl JSCTYpIi
HIeKapaJaH KeHIpeK €KEeHiHe Hazap aynapy Kepek. [locTypial TocUIAiH ofeTTeri chl3danapsl
OKBITYJIbI «TOHKEPY» Ke31H/1€ OVIIBIHFBIP 00s1aibl. MYHBI TYCIHY MaHBI3/Ibl, QUTIIECE TOHKEPIITECH
CBIHBII iICKe acraii, OHbIH OPHBIHA CHIHBII ME€H Yil TalchIpMachl aybICTBIPbUIFAaH TEXHUKANBIK Oip
e3repic Oosanbl. COHBIMEH, OKBITYIIBIH JOCTYPJIl KOHE «TOHKEPUITEH» TOCUIACPIIH ©3apa
allbIpManIbUIBIFBI 2- KecTele OepisireH.

Kecte 2. «TeHKepUIreH» OKBITYABIH JOCTYPIIl OKBITYIaH ailbIpMAalIbIIbIFbI

CanpicThIpy Hactypui cabak «Tenkepinren» cabak
KpuTepuiliepi

OKy1IBIHBIH [TaccuBTiniK, ©31HAIK OKY KbI3 | OKyIIBIIApABIH OKY MPOLECiHEe

pemi - METiHJIe BIHTA MEH BIKBUIAC - | KaThICYbl. OKyFa JIEreH )Kayarkep
ThIH Oonmaysbl. «TreiHza, ecte | miiik. OKy mporecinaerioapiabik
CaKTa,KaiTana»CcxeMachl KaTBICYIIBIJIADMEH ©3apa OpeKeT
00iibI Tecy. ¥FBIHBIN O1TiM aimy. ©31H1H
-HIIa )yMbIc. OKyLIbIIAp JIbIH | OKY MPOIECiHE KayalKepIITiK
YOXKJIEMECl TOMEH.
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ThIHJAWIbl. MeKTenTeH yure
KEJITeHIE OJIap YW TamlchIpMa -
CBIH OpBIHAANABI, KebiHece
COTCI3 JKOHE CypayFa, ecKe
TYcipy YIIIH OH TYpTKire
MYMKIHAIK OOJIMaiIbI.

OKBITYIIBIHBIH bimim Gepy, Toptin opHaty | OKy *aFJailbIH KYpYy, OKyIIbLIap-

peui JKOHE CBIHBINITAFbl TOPTINTI | IBIH  OKyFa JKayanmKepUIUTITiH,
CakTay, OKYIIbUIAPIBIH OUTIMIH | CHIHBIIIIIEH  CEHIMII  KapbIM-
OakpuIay. KaTBIHACHIH KAJIBIIITACTHIPY.

AKT OxkpITy1a TEXHOJIOTUSIAP AKT apKpLIbl )KYMBIC 9/1icTepi
MeH BeO-Kypasaapabl MeH (hopMasiapbIH ©3repTy.
KOJITaHy.

Konnanpuiats Axrmapar MyFrajgiMHECH Oxymbiap OipJIecKeH JKYMBICTa

H 9JicTep OKyIIbIFa Oepiiei. e37iepiHe jkaHa OUTiM amabl

Oky mporecin Oky chIHBIOBIHAA OKymIbUIap | JKaHa TaKbIpbIl OOWBIHIIA OKY

KYpy MYFJIIMHIH TYCIHIIpMENEPIH | MaTepualibl MEH TaHbICy (OeliHe

TacIlaHbl Kapay, naparpaqTsl 3ep
-neney, AKT apkpUibl OKyIIbI -
JapAbIH OIpIEeCKEeH MXYMBICHI), ai
CBHIHBINITA  MOCENENepAl  LICITy
XKOHE OUTIM MEH JaFJablIapIsl
JKaHa JKarJanaa Kojajiany

Yii Taniceipma - Myranim OKymibuUTap MyFaximMre cypakrap
CBIH Oepy OKYIIBUIAPFaCcypaKTa -bIH KOSI/IBI.
Tocim -pBbIH KOSIJIBI.

Cabakka JoCTYpili TocUIgeMeHiH 0acThl MIcelleci - «OKYIIBUIAp JKWi TYPJAE CHIHBINTA
OapnbIFbIHa Ha3ap ayJaapMaipl, YiJe KeMeKTece ajaThlH Ja emkiM koK. Cabakra
OKYIIBUTAP/IBIH Ma3achl3 JKaFIaiibl TYBIHAAWIBI, Vi TallChIpMachliHa XKayan Oeprici Keameyi KoHe

T.0.» [5]. CabakTbl «TOHKEpUIreH» OKBITY OHICIMEH YHBIMIACTBIPFAH JKarjaiiia, OCHI
npoOyieMaMeH yITacy OIpTiHAEN KOFaIajibl.
«Tenkepicke» OalanplcThl OipkaTtap mnpoOieManapabl OoyaslpMay YILIH ASCTYpIl

CBHIHBINITAaH TOHKEPLITeHIe Koelly OIpTIHJAEN *Y3ere achlpbliagbl. MyFanimMre OHbIH pedl «cabdak
Oepy», KeTKi3y, coJlaH KeWiH OuTIMII TeKcepy eMmec eKeHiH TYyCiHy MaHbI3abl. OHbBIH peni
OKYIIBUIAPJbIH ©31HIIK TAHBIMABIK-3€pTTEY KbI3METI YIIIH OKYy J>KarJaiblH kacay OOJIbII
TabbutaaAbl. MyHall skaFaaiiia onap e3/epiHiH OKybIHA XayanTbl O0osajsl. MiHe COHJa, ChIHBIM
TOHKEPLUITEH JIeT caHayra 0oJasel [5].

byn uHTEepakTUBTI SAIiCTepAl JKYHeNi >KOHE MaKCaTThl TYpJe XUMHUS cabaKTapblHA €HAIPY
apKBUTB MYFaTiMJIEp OKYIIBUIAPABIH XUMHSFA JIET€H KbI3BIFYIIBUIBIFBIH apTTBHIPHII, OJIAP.IBIH
MOHAIK KY3bIPETTUTIKTEPIH KOFaphbl JEHTele KalablnTacThipa anaabl. OKyIIbUIapIbH OelceH Il
KAaTbICYbIHa HETI3JleNreH Oy oxictep, OuUliM Oepy MpOLECIH >XKaHAAHJBIPBIN, OKYIIbLIAPIbI
OoJamak emipre *)oHe KociOn KbI3METKE THIM/TI A bIH 1Al IbI.

[Nafiganansiiran ogeduerrep
O0inkaceiMoBa A.E. XumusHel oKpITY oficTemeci. — Actana, 2019.
[Tonar E.C. CoBpemeHHBI€ Nelarornyeckue TexHonoruu. — Mocksa, 2020.
Bergmann J., Sams A. Flip Your Classroom. — Washington, 2018.
Kasakcran PecniyGnukacbiHbIH opTa 6151iM Oepy cranaaptel. — Actana, 2022.
WHTEepakTUBTI OKBITY TEXHOJIOTHUSIAPHI OOWBIHINA OMICTEMENiK HYCKAYJIBIKTap. — AJMAaTHI,
2021.
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HCCJIEJOBAHUE IPOYHOCTHBIX CBOHMCTB CTEHOBBIX
KOHCTPYKIHU INSOLIT

Konb6aeB Acblnbecxk
[ OcdMmMistcOdzls 2

:

[ i HERZOKBBH dZOY BBtOL 59 Olsj
¢ dzdzOIsT, s OL O«
1 Okydzr 2 k€ sdtskbdtz) OhHMmispyos § Bt

AHHOTALMSA

CtpeMuTenbHOE pa3BUTHE CTPOUTENBHBIX TEXHOJOTHMM M pacTyue TpeOoBaHHS K
SHEeprodPPeKTHBHOCTH 3AaHUN OOYCIOBHIM aKTUBHOE BHEAPEHHE WHHOBAIIMOHHBIX CTPOUTEIBHBIX
cucreM. OnmHOW W3 Takux sBIsieTcs cucTema Insolit — KOHCTpyKIus, coderaromias B cebe
TEIUIOM30JSILIMOHHBIE CBOMCTBA C BBICOKOM HeCyllel CIIOCOOHOCTBbIO M YCTOMYMBOCTBIO K BHEIIHUM
Harpy3Kam.

bnaronaps cBoeil JerkocTH, 3Hepro3h(eKTuBHOCTH, CEHCMOCTOMKOCTH U OBICTPOTE MOHTAXa,
na”enu Insolit mpuoOperatoT Bc€ OOJNIBLIYIO MOMYJISPHOCTH B MAaJOITAXKHOM M IPOMBIIUICHHOM
cTpouTenbeTBe. OAHAKO KIIFOUEBBIM BOIIPOCOM OCTAETCS HAAEKHOCTh TAKUX KOHCTPYKLMN B YCIOBUAX
JUINTEIbHON JKCIUIyaTalluM W Pa3jIMYHbIX Harpy3ok. lccienoBaHue NMPOYHOCTHBIX XapaKTEPUCTHK
Insolit -maHenmeil sBNseTCS aKTyaJdbHOM 3amaveld, IO3BOJIAIONICH OINPENENUTh BO3MOXXHOCTH HX
IIPUMEHEHHUS B COBPEMEHHBIX CTPOUTENIbHBIX IPOEKTaX.

Lenpro MaHHON Hay4HBIE CTAaThH SBJSIETCS M3yYEHHE WM MPEAOCTaBICHHE Ha olmiee 0003peHne
IIPOYHOCTHBIE CBOWCTBA CTEHOBBIX NaHesel Insolit U oleHKa MX MPUTOAHOCTH JUIsl UCHOJIb30BaHUS B
CTPOMTEJILHON NPaKTUKE.

y ="} /#
Y S B /!
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i

Pucynok 1. Ilanens Insolit B pa3pese.
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B cocraB nmanenu Insolit BXoasT crneayiomme KOHCTPYKTUBHBIC JIEMEHTBI:

1 CepaeyHHK U3 EHOMOIUCTUPOIIA — BBIMOJHACT (PYHKIMIO TEIUIOBOW U30JISIUH;

1 JIBa Hapy>KHBIX CJIOSl U3 IEMEHTHOT'O PacTBOpa — 00pa3yroT CHIIOBYIO 000JIOUKY MaHEINH;

1 IIpocTpaHCTBEHHBIN apMaTypHBII Kapkac (IIpOBOJIOKa TuamMeTpoM 2,54 Mm) — obecrieunuBaet
KECTKOE CONpsDKeHHWE OETOHHBIX CIOEB 4Yepe3 TEeIJIOU3OJSIUOHHBIN  CepledHuK, (GopMupys
MIPOCTPAHCTBEHHYIO (DEPMEHHYIO CUCTEMY;

[lomobHasi KOMIIOHOBKAa HaJeNseT IaHeIb BBICOKOM MKECTKOCTbIO U YCTOMUMBOCTBIO K
M3rubaoIUM U CpE3alolUuM yCWIHUSIM. TojIuMHa H3Aenusi ompenesisercss ero (yHKIHMOHAIbHBIM
Ha3HAYeHUEM U cocTaBiisieT oT 80 MM /i BHYTPEHHUX HEHECYIIMX neperopoaok 10 200 MM U Bblle
IUIsL HAPY>KHBIX CTEH U MEPEKPHITHIA ¢ HECYIUMH (DYHKIHSIMH.

[Ipumenenne maneneil Insolit permamMeHTHpyeTCSI KOMIUIEKCOM —MEXKIYHApOAHBIX U
HAIlMOHAJIbHBIX HOPMATUBHBIX IOKyMEHTOB. K 4MCIly OCHOBHBIX OTHOCSTCS:

1 ASTM C297 — MeTOoIMKa UCTIBITAHUS COHJBUY-TIAHEIEH HAa MEKCIIOMHBIA OTPHIB;

1 NCh 806 (Yuim) — HaMOHAJIBHBII HOPMATUB, YCTaHABIMBAIOUIMI TpeOoBaHUSA K
MEXaHUYECKUM U YJapHBIM IMapaMeTpaM MaHeleu;

1 TS EN 14019 (Typumusi) — ctangapT UCHbITaHUHN (acaHbIX KOHCTPYKLIUN HA YCTOWYUBOCTD K
YJIApHBIM BO3JICHCTBHSIM;

1 ACI 560R-16 (CHHA) — cBoa peKOMEHIAlUi IO MPOCKTUPOBAHHIO U CTPOUTEIHLHOMY
npUMEeHEeHHI0 TexHooruu Insolit.

[lepeuncnenHble AOKYMEHTBHl YCTaHaBIMBAIOT HOPMHUpPYEMBIE IOKa3aTed IPOYHOCTU IPU
cKaTtuu, u3rube M cIBUTe, a TaKkKe TPeOOBAaHUS K COMPOTUBISIEMOCTH BHEUIHHUM BO3JICHCTBUSM —
YAApHBIM, B3PBIBHBIM U TEMIIEPATYPHBIM.

Hecymass cnocobHocTh cTeHOBbIX maHenel cuctembl Insolit moaTrBepxkaena psaom
SKCIIEPUMEHTANbHBIX HcchenoBanuid. Mcnbitanuss mnanenedt Insolit Durapanel mnoxazamm, 49TO
KOHCTPYKIIMHU CIIOCOOHBI BOCIIPUHUMATD Harpy3ku a0 600 kr/cm?.

[Ipu ucnbITaHNM Ha OCEBOE CXKaTHe TOTOBOM oAnHOUYHOM nmanenu Insolit Emmedue BeicoToi 2,70
M YCTaHOBJIEHO, YTO IIpeleibHas Harpy3ka paspylleHus cocTaBujia mnopsiaka 156 T/m, 4TO
COOTBETCTBYET Mpuom3utTenbHo 1530 kH/m.

Pucynok 2. IIpoBepka Ha u3ru6 crenoBoii nanenu Insolit.
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O6pa3upl umenu rabaputHsie pasmepsl 1,20 x 1,00 M 1 HOMHHaNBbHYIO 001IyI0 Tonmuuy 200
MM. B kadecTBe cpeaHero ciosi ucnosibizoBayics neHononuctupos mMapku [ICh-C-15 tonmuuoi 100
MM. HapykHble CJIOW TNpencTaBisuin COOOH MENKO3epHHCTHIM OeToH mpoekTHoro kimacca B20 B
cootBerctBuu ¢ ['OCT 26633-91, mpu cpemHel pacyeTHOM MPOYHOCTH OKOJIO 262 Kr/cm?.
[IpocTpaHCcTBEHHOE apMUPOBAaHUE BBIIOJIHAJIOCH apMaTypHOI MpoBoJIokoi kiacca Bp-I quamerpom 3
MM.

Harpyxenue ocymectBisiioch crymenuato ¢ marom 10 tc (mpubnmsutensho 100 kH) u
BBIJICPKKOM Ha KaXKJI0M CTyIeHH B TeueHue 10 MUHYT.

Pazpymienne 00pa3ioB MpPOMCXOIMIIO MPEUMYLIECTBEHHO 3a CYET CMATHS U pa3apoOieHus
OETOHHBIX 00O0JIOUEK C MOCHEAYIOIIUM OrOJIEHHEM U MOTepell YCTOMYMBOCTH apMaTypHBIX CETOK.
Cpennee 3HaueHue pazpyuiaroiieid Harpy3ku coctaBuiio N = 87 tc (okoio 870 kH).

[Ipn mnpeAnonoXkeHUH pPaBHOMEPHOTO paclpelesieHds HaNpsbKeHUH Mo IUIomaaud  ABYX
KeNe300€TOHHBIX CJI0EB CPEJHHE HOPMAJIbHBIC HANPSOIKCHUS MPU PaspyIICHUH JTOCTUTAIH TMOPSAIKA
72,5 Kr/cm?.

[TosrydeHHBIE pe3yNbTaThl MOATBEPIKIAAIOT BO3MOKHOCTh npuMeHeHusl manesnei Insolit SOTA B
HECYIIUX CTEHOBBIX KOHCTPYKIIHUX 3/1aHUM, TPEOYIOUINX MOBBIIIEHHONW TPOYHOCTH M YCTOWYHBOCTH.
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I’pad)wm 3aBNCUMOCTU B3aMMHOIO CMeLleHuna cnoes n nporM6os OT BHELWHeN 3arpysku ana cepum ncnbiTaHHbIX o6pa3u08 Ha u3rmné SOTA

B pamkax BBINOJIHEHUS JUCCEPTALMOHHOTO MCCIIEJOBAaHUS, NPU JOCTHXKEHUH YPOBHS

TOTOBHOCTU paboOThl OKOJO 66 %, ObUIM HPOBEACHBI SKCIIEPUMEHTAJIbHBIE MCIBITAHUS CTEHOBBIX
3JIEMEHTOB Ha BEPTUKAJIBHOE CXKATHE C LIEbI0 OLIEHKH MX HECyIIeld CIIOCOOHOCTH UM CPAaBHUTEIHHOTO
aHaJln3a ¢ TPaJUIMOHHBIMU CTEHOBBIMU MaTepHUaiaMHu.
Jlnist mpoBeieHus UCTIBITaHUI OBbIIT M3rOTOBJIEH OMBITHBIN 00pasel] CTeHOBOW maHenu cucteMsl Insolit B
YMEHBIIIEHHOM MaciiTade. B kadecTBe OCHOBBI MCITONB30BAJICS MPEIOCTABICHHBIM 3aBojoM Insolit
¢dparMeHT neHonoaucTuposnbHoro cepaeunuka Mapku [ICh-C-15 ¢ npeaBapuTenbHO yCTaHOBICHHON
MIPOCTPAHCTBEHHOHN apMaTypHOil ceTkoil. C 1esbi0 BOCCO3JaHUSI TEOMETPUN peabHON MaHenu Oblia
M3rOTOBJIEHA OMadyOKa, COOTBETCTBYIOLIAs MpoeKTHOW ¢opme obpasua. [locme ycraHOBKH
CepJieyHrKa B ONMayOKy ObLTa BBIITOTHEHA 3a]IMBKa OETOHHOM CMECH.
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Pucynoxk 3. Ilpouecc nsroroBienue sx3emiusipa Insolit.

[Tociie yxnmaaku OCTOHHOW CMECH MPOBOIWIOCH THIATEILHOEC BUOPUPOBAHUE, YTO OOECIICUHIIO
XOpollee YINIOTHCHHE M OTCYTCTBUE 3HAYUTEILHBIX 1e(DEeKTOB CTPYKTyphl. OOpa3ell BhIICPKUBAJICS B
HOpPMAaJIbHBIX YCIOBUAX B T€UeHUE 28 CYTOK JJIsl JOCTHXKEHHUS MTPOEKTHOM MPOYHOCTH OETOHA.

KoHncTpykTrBHBIE MapamMeTphl 00pasia:

1 O6mas Toamuaa navean — 200 mm ,
1 Toumuna cepaeunuka (IICB-C-15) — 100 mm / //, f 4
7%

{1 TosmmmuHa 0eTOHHBIX ¢JIOEB — 110 50 MM € Ka)KJ10i CTOPOHBI

1 Kaacc 6erona — B20 (mo 'OCT 26633-91)

1 PacyeTHast Npo4YHOCTH GeTOHAa — ~262 Kr/cm?

 ApMupoBaHMe — apMarypHas NpoBoJIoOKa Kiacca Bp-I
JIMaMeTpoM 3 MM

HcnpiTanus MPOBOIWINCHE B JTAOOPATOPHBIX  YCJIOBUSAX Ha
TUAPABINYECKOM TPECCE METOJIOM OCEBOTO CXKATHUSI 10 pa3pylICHUSI.
AHanu3 pe3yJbTaToB

CpaBHHTENBHBIM aHAM3 T[IOKa3al, YTO OIBITHBIA 00pasern
maHesu cucrembl Insolit o0xamaeT 3HAUYUTENIBHO 0O0J€E€ BBICOKOMU
HECyIIel CIIOCOOHOCTBIO IO CPaBHEHHIO C  TPaJAUIMOHHBIMU
CTEHOBBIMHU MaTepUaIaMu:

1 npeBbiieHne no cpaBHeHuto ¢ CKL] — Gozee ueMm B S pa3;
MIPEBBINICHIE 110 CPABHEHUIO C Ta300€TOHOM — MPUMEPHO B 2,8 pa3a.
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Pucynok 5.CpaBHenue nepeMenieHre mo ocu Z KapKacHOTO 3/JaHUE U 3al0JTHEHUE TIPOEMOB
Insolit.

[lo pe3ymbTaTaM CpaBHHTEIBHOTO aHajM3a MEPEMENICHHH YCTaHOBIIEHO, YTO BapHaHT C
npuMeHeHueM insolit-naneneit (BapuanT 2) sBisieTcs Haubosee 3PPEeKTUBHBIM 17151 pabOThI pUreselt u
0aJIOK TI0 CPAaBHEHHIO C BapUaHTOM 0e3 insolit-maHenei.

CpasuutenbHbiil ananus: JIMPA CAITP

KapkacHoe MOHOIMTHOE 3/1aHKe, 3 ATaXa, IVIMTHBIN QyHIaMeHT — 0e3 u ¢ nanensmMu Insolit

IToka3zaTens Bes Insolit C Insolit N3menenne Oruenka

BepTI/IKaJII)HbIe nmepeMemecHus

Mo3auka mnepeMeneHui Mo
Z (G) — orubaromas | 0,0125 0,00801 1 35,9% Jlyume
MaKc.MM

HpOIIO.JIbeIe YCUJus B 3JIEMEHTaX

Omopa N — pacuétHoe
ceueHue, ormbaromas | 12,1 2,1 1 82,6% Jlyudmie
MaKC.TOHHA

Kpyuenue no ocu Z
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IToxa3arens Bes Insolit C Insolit 3menenue Oruenka

Mo3zauka nepeMeneHui Mo
UZ (G) — orubatomas | 0,037 0,136 1267,6% Konrekcr |
Makc.pag x 1073

IIpumeuyanue no kpydennro (UZ). [loBbilieHHOE 3HAUYE€HUE yIJia 3aKPYUYHMBAHHUS B MOJEIHU C
Insolit 06bsacHsAETCS TEM, YTO KapKac paccuuTaH 0e3 IOMOJHUTEILHOrO 3al0JHEH s CTeH. B peanbHbIx
YCIIOBUSIX HapyKHbIE MPOEMBI 3aIOJIHAIOTCS KUPIUYHOM KIaJKOW WM Ta300€TOHOM, 4YTO JaéT
3HAYMTENIbHO Xyamue nokasarenu no UZ mo cpaBHeHuto ¢ Insolit. Takum oGpa3om, manenu Insolit
o0ecrneunBarOT 0oJiee BBICOKYIO CEHICMOCTOMKOCTD, YeM TPaJIULIMOHHBIEC aHAJIOTH.

Beprukanbuble nepemenenusi (Z) — camwkenue Ha 35,9%. [lanenu Insolit cHmkaT ocaaky
KOHCTPYKIIMH, IPHHUMAs 9aCTh Harpy3Ku Ha ceOsl.

Ipoxonbubie ycmiausi (N) — cHuwkenue Ha 82,6%. Hambonee mokasaTenbHbIM pe3ynbTar:
CTeHOBBIE TaHenu Insolit CyIIeCTBEHHO NOBBIIAIOT KECTKOCTh KOHCTPYKTHBHOH CHCTEMBI, 4YTO
MIPUBOJUT K CHIDKEHUIO M3rnba pureneil kapkaca.

Kpyuenne (UZ) — dopmanbHo pocTt Ha 267,6%, HO cpaBHEHHE KOPPEKTHO TOJBKO C
peasibHBIMH aHanoramMu. Kupnuu u ra300€ToH IpU TeX K€ YCIOBHIX JaAyT emé XyAIuid pe3ybTarT,
yT0 AenaeT Insolit mpeanoYTUTENbHBIM PEIIEHUEM MO0 CEHCMOCTOMKOCTH.

[Tepememenuss mo ocu X u Y u3MeHWwIMCh He3HauutenbHO (+0,4 %), 4yTO HE OKa3bIBAET
CYIIECTBEHHOTO BIMSHUS HA HANPSHKEHHO-IE(POPMHUPOBAHHOE COCTOSIHUE pUTEIel U OaloK.

VYTI0BBIe IEpEMEIICHHS, BIUSIONINE Ha paOOTy OMOPHBIX Y3JI0B OAJOK M pUTEJIeH, OCTAI0TCs Ha
COIMOCTaBUMOM YpPOBHE, 0€3 KPUTHUYECKOTO YBEIMUYCHHS, YTO MOITBEP)KIACT CTAOMIBHOCTH CXEMBI
OTIMPAHUSI.

CHIKeHHE BEpPTUKANBHBIX MPOTHMOOB TMpU TNpPUMEHEHWH insolit-maHeneil mNpUBOAUT K
YIYUIIEHUIO YCIOBHM pabOoThl pureneil u 6aiok, yMeHbIIeHUI0 aedopmanuii u 6osiee paBHOMEPHOMY
nepepacnpesieNeHNI0  YCUIIMM MEXIy »53JeMEeHTaMH Kapkaca. OTO IOJIOKUTENbHO BIMSAET Ha
AKCIUTyaTalMOHHBIE XapaKTePUCTUKU MEPEKPHITHI U KOHCTPYKTUBHYIO HAIEKHOCTD 3/1aHUS B IIEJIOM.

BapuanT c insolit-nanensimu siBisercs Oosiee MPEANOYTUTEIbHBIM NIl pUreiaed u Oallok, Tak
Kak o0ecreynBaeT CHW)KEHHE NPOTHOOB M TOBBIIICHHWE OOMIeH JKECTKOCTH MEPEKPBHITHH TpU
COXPaHEHUHN YCTOWYNBOCTH KOHCTPYKTUBHOM CXEMBI

3akiouenune

B xone Hacrosimiero wuccnenoBaHus ObLI NPOBENEH KOMIUIEKCHBIH aHAIM3 MEXaHMYECKHX
CBOWCTB CTEHOBBIX NaHenei cucrtemsl Insolit. Ha ocHoBaHMM u3yueHHMs Hay4yHBIX MyOIMKalui,
NEMCTBYIONIEH HOPMAaTHUBHO-TEXHMUYECKON [OKYMEHTALIMM, & TAKXKE JAaHHBIX 3KCIEPUMEHTAJIbHBIX
UCOBITAaHUH M YHUCJIEHHOTO MOJEIUPOBaHUS C(HOPMHPOBAHO TMOJIHOIEHHOE TPEJCTABIEHUE O
ne(popMaMOHHO-IIPOYHOCTHOM MOBEIEHUU KOHCTPYKIIMI paccMaTpuBaeMoro THIIA.

B mporiecce nccnenoBanusi yCTaHOBIEHO, YTO TIAHEMH cUCTeMBI Insolit 001agar0T 10CTaTOYHBIM
YPOBHEM COINPOTUBIIEHUS CKUMAIOIIUM M U3THOAIONIUM YCUIIUSIM, YCTOMYMBOCTBIO K TMHAMHUYECKUM U
CeCMUYECKUM BO3JICHCTBUAM, a TakXKe HAAEKHBIM COBMECTHBIM Je(OpPMHpPOBAHHEM OETOHHOM
000JIOYKM M MEHOMOJUCTUPOJIBHOIO cepaeuHuka. [IpoctpancTBeHHo# pacuétHoil Monens B JIMPA-
CAIIP noarBepaunay paBHOMEPHOE pPACIpEAC/ICEHUE HANpsDKEHUH Ha  IUIUTY  NEPEKPBITUS
MEPEAAIOLIUICS OT PUTENIEH, pa3rpy»Kas 4acTb HArpy3KH OT KOJIOHH.
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Pe3ynpTaThl CONOCTABUTENBHOIO aHaIM3a CBUAETEILCTBYIOT O TOM, YTO IPH 3HAYUTEIBHO
MEHBILIEM YJIEIbHOM BECE U CYIIECTBEHHO 00JIee BHICOKHUX TEIIO3AIIUTHBIX XapaKTePUCTHKAX MaHeIn
Insolit He ycTymalT TpagUIMOHHBIM CTEHOBBIM KOHCTPYKIMSM II0 TIOKa3aTelisiM Hecyluel
CIIOCOOHOCTH, a MO sy SKCIUTyaTallMOHHBIX MapaMeTpOB MPEBOCXOAAT MX. YKa3aHHbIE CBOHCTBA
OIPENeNIAI0T MNEPCHEKTUBHOCTh JaHHOM TEXHOJIOTMU JUIsl OOBEKTOB, BO3BOJUMBIX B palOHAX
CeliCMUYECKOI aKTUBHOCTHU U C IOBBIIIEHHBIMU TPEOOBAHUAMU K SHEProCOEPEIKEHUIO.

COBOKYITHOCTb HOJTYYEHHBIX JAHHBIX MTOJITBEPHKAAET TEXHUUECKYI0 000CHOBAHHOCTh BHEJPEHUS
na”eneil Insolit B COBpeMEHHYIO CTPOMTEIbHYH HpakTUKy. llepcrekTHMBHBIMM HanpaBiIeHUSIMU
JAJIbHENIINX HAy4YHBIX HM3bICKAHUN MOTYT CIIYXKHUTb: HCCIIEOBaHUE IIOBEIEHUS KOHCTPYKIMHM B
YCIIOBUSIX arpECCUBHOTO XUMHYECKOIO BO3JCHCTBHSI U TIOBBIIICHHBIX TEMIIEPATyp, a TaKXKe
pa3paboTKa yCOBEPIIEHCTBOBAHHBIX CXEM apMHPOBAHUS M Y3JIOBBIX CONPSDKEHHH C 3IIEMEHTaMHU
HECYIEro Kapkaca.
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HHCTPYMEHTBI ®OPMUPOBAHUSA KOPITIOPATUBHOI'O UMHUIKA
HPEAIIPUATUA B COBPEMEHHBIX YCJIIOBUAX

A. A. AMaHT en
BOcdMmlstcOdzls 2
] ¢csOLORMEd?2 Eddojtemdlsils Isjrdtsdzsedd d B

AHHoTauusi: B jaHHOW craThe paccMaTpUBAIOTCA  HMHCTPYMEHTHI  (POPMHUPOBAHUS
KOPIOPaTUBHOI'O UMUJKA NPEANPUATUS B COBPEMEHHBIX YCIIOBUAX JUHAMHYHOIO Pa3BUTHs PBIHKA,
mUGpPOBU3AIMM M YCWICHHS KOHKYpPEHTHOW OopnObl. KopmopaTUBHBIH HUMHIK BBICTYIAET
CTPAaTErMYECKUM PECYPCOM, BIHUSAIONIMM Ha WHBECTHLMOHHYIO IIPUBIIEKATENBHOCTD, JIOSIBHOCTH
norpedureneit 1 3pPeKTUBHOCTE BHYTPEHHUX OM3HEC-MIPOILIECCOB. B mcclenoBaHUN pacKphIBACTCS
CYILIHOCTb KOPIIOPATUBHOTO UMMJIXkKA, €TO CTPYKTYpa U OCHOBHBIE DJIEMEHTBI, & TAKXKE aHAIU3UPYIOTCS
COBPEMEHHBIE UHCTPYMEHTHI €ro (popmupoBanusi. Ocodoe BHUMaHHUE yAEISETCS] KOMMYHUKALMOHHON
NOJUTUKE TNPEANpUATHs, OpEeHIUHTY, KOPIOPAaTUBHON KyJbType, COLMAIbHO OTBETCTBEHHOMN
NESITeIbHOCTH, LU(PPOBBIM KaHalaM NPOABM)KEHHS M YNPABICHUIO pelyTauueil B OHJaiH-cpene.
PaccmarpuBaercst BAMsIHME CPEICTB MaccOBOW HMH(OpMAIMM M COLMAIBHBIX CETell Ha BOCHpPUATHE
KOMITIAaHUH 1I€JIEBBIMU Ay AUTOPUSIMH.

KiroueBbie cj10Ba: KOpIIOpaTUMBHAs KyJbTypa, KOPIOPAaTUBHBIM MMMJIDK, 3KOJOTMYECKas
OTBETCTBEHHOCTh, COLMAIBHBIA WMWK, BHYTPEHHHM M BHEIIHUA UMHIK. Openaunr, PR,
KOPIOpaTUBHAsl KYJIbTYypa, peIyTalusl.

KopnopatuBHbiil *MUIK IpeacTaBiIsieT co00i 00pa3 KOMIAHUM B CO3HAHUU PA3JIMYHBIX TPYIIT
CTEHKXOJIIEPOB — KIIMEHTOB, COTPYAHMKOB, HHBECTOPOB M MAapTHEPOB. DTOT 00pa3 (opmupyercs
yepe3 COBOKYIHOCTh acCOLMAIil, BIIEYaTIEHUI U SMOLUH, CBSI3aHHBIX C OPEHIOM WJIM OpraHU3alUe.
BaxxHO OTMETUTH, YTO UMUK SBISAETCS CyObEKTUBHBIM (PEHOMEHOM, OTIUYAIOLIMMCS OT peImyTaluH,
KoTopasi Oazupyercsd Ha OOBEKTHUBHBIX pe3yjbTaTax JESATENIbHOCTH MHPEINpHUsTHS U €ro JeJ0BOH
npaktuke [1].

PasnuuatroT 1Ba OCHOBHBIX BHJA KOPIOPATHBHOIO HWMHUJKA: BHYTPEHHUH W BHEIIHUU.
BHyTpeHHHII UMUK OTpa)kaeT BOCHPHATHE KOMIIAHUU COTPYJHUKAMU U CBA3aH C UX JOBEPUEM K
PYKOBOJCTBY, OTHOILIEHHEM K KOJUIEKTHBY M yCIOBHUSM TpyJa. Ero xauectBo HampsiMyro BIUSIET Ha
TEKy4YeCTh KaJpOB M MPHUBIEKATEIbHOCTh KOMIIAHMM B KadecTBe paboTojaresns. BHemHui uMuIK —
3TO BocHpuATHe (GUPMBbI Ha PhIHKE U B 00IIECTBE, MPUYEM pa3Hble aynutopuu (morpedurenu, CMU,
MHBECTOPbI, MapTHEPHl, TOCYAAPCTBEHHBIE OpPraHbl) (OPMUPYIOT CBOM YHUKAJIbHbIE MPEICTABICHMS,
Tpedyromue AuddepeHIIMPOBaHHOTO MOAX0Aa K KOMMYHHUKAlUU W To3ulmoHupoBanuto [1]. Takas
IUBepCU(pUKAIMS BOCTIPUATHS HAKJIaAbIBaeT 0COOYI0 OTBETCTBEHHOCTh Ha MEHEIKMEHT KOMIIAHUU B
ajlanTanuy cTpaTeruil GopMHUPOBAHUS UMHUJKA [10JT KOHKPETHBIE TPYTIIIHI.

Emé oaHO BaxHOE pa3nuuue NpPOBOJUTCS MEXIY peajbHbIM (TEKYyIIMM) M HJCalbHBIM
(ueneBbIM) UMUIKEM. PeanbHbIi UMUK — 3TO TO, KaK KOMIIaHUS BOCIIPUHUMAETCS Ha JaHHBIN
MOMEHT, BKJIIOYas CYIIECTBYIOIME CHJIbHBIE U ciabble cTOpoHbl. MneanmbHBIE UMHIK — 00pas, K
KOTOPOMY CTPEMHTCSI HpPENNpUITHE, OTPaXKalOUIMil KelaeMble IEHHOCTH, MO3UIMOHUPOBAaHUE U
HMOIIMOHAIBHBIE XapaKTEPUCTUKH, KOTOPBIE JOJDKHBI ObITh TPAHCIMPOBAHBI BHEIIHUM M BHYTPEHHUM
aynutopusiM. [ToMuMo 3TOro, CTpyKTypa BOCHPHATHS MOApA3IENsIeTcs Ha OCsi3aeMble U HeOCs3aeMble
KOMMOHEHTHI. K ocsi3aeMbIM OTHOCATCA (U3UYECKUE U BU3YyaJbHbIE aTpUOYTHI: JIOTOTUI, (PUPMEHHBIN
CTHJIb, KAYECTBO MPOAYKIUH U yciayr. Heocsizaemble — 3T0, mpexk/ie BCero, SMOLMOHANbHbBIE PEaKIIUH,
JIOBEpUE U BIEUATIIEHUS, BOZHUKAIOIINE Y LEJeBbIX rpym [1].

CtpykTypa KOpPHOpPaTMBHOIO HWMHJ/KAa BKIIOYAET HECKOJIbKO KIIIOUEBBIX KOMIIOHEHTOB.
KopriopatuBHas KkynbTypa (GOpMHUpPYeT BHYTPEHHMH KIMMAaT W HOPMBI TOBEACHMS, KOTOpHIE
BOCIIPUHMMAIOTCSI KaK 0a30Bble IIEHHOCTH (upMmbl. IMHIK pyKOBOAMTENSI OKa3bIBAaeT BIMSHUE Ha
aBTOPUTET M IPUBJIEKATEIHHOCTh KOMIIAHUU M3HYTPU U CHapYKu. BakHyl0 posib UrpaeT KOJUIEKTHB
— o0pa3 COTpyIHUKOB Kak NpO(ecCHOHANOB M JIOACH, B3aUMOJCHCTBYIOIIMX C KJIMEHTAMH U
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naptHepamMu. PUPMEHHBIH CTHIb — BH3yaJlbHAas 4acTh MMMJDKa — BKJIIOYAeT B ceOs JIOTOTHIL,
LIBETOBBIE CXEMBbI, IU3aiiH MaTepUaJIOB, YTO 00ECIIEYNBAET Y3HABAEMOCTh U BU3YalIbHYIO LIEIOCTHOCTh
Openna. KauecTBo MpoAyKLIMHU M YCIIYT 3aKJIaABIBAET OCHOBY JTIOBEPHS MOTPEOHUTENEH U MOJACP)KUBACT
HOJIOKUTENbHBIE accouuanuu. O0pa3 nmorpeOuTens, ¢ KOTOPBIM accolMupyercs: gupma, BIUSET Ha
HMOIMOHAIBHYIO COCTABIAIONIYI0 Bocmpuatus. ObmiectBa U mpodecCHOHAIBHBIE COOOIECTBa, Kak
JIOKaJIbHbIE, TaK M MEXIyHapojaHble, (OPMHUPYIOT MHEHHE O COLMAJIbHOM OTBETCTBEHHOCTH U
OTBETCTBEHHOCTH Ou3Heca. bu3Hec-MMHK OTpaskaeT MpEeJCTaBICHHUS KOHKYPEHTOB M IapTHEpOB, a
COLMAJIbHBIA UMUK — y4yacTHe KOMIIAHUU B OJIATOTBOPUTENbHBIX M COLMAIBHBIX MHUIIMATHBAX, YTO
YKPEIUISIeT PermyTaluuio Kak TpakJaHCKH aKTUBHOTO CyObekTa [2].

IIponiecc ¢dopmupoBaHHsS KOPIOPATUBHOIO HMMHUIPKA HEU30€KHO HAYMHAETCS C Pa3pabOTKU
wiatpopmMbel  OpeHsa, T/€ OINpPENeNAIOTCS MHCCHS OpraHU3allid, OCHOBHBIC LIEHHOCTH, IIeJIeBast
ayJUTOpUs U YHHUKaJlbHble KOHKYpPEHTHbIE IpenmyliectBa. Ha 3Toil ocHOBe cTpouTcs AajabHeWIIas
UMUJDKEBasi TIOJIMTUKA W BBIOMPAIOTCS WHCTPYMEHTHI UId €€ peanu3aliy, BKIIOYas OpeHJIUHT,
MapKEeTUHIOBble KOMMYHHMKanuu, PR-meponpusTtus, colualbHble HWHHLMATHBBI, YIpPaBICHUE
MIEPCOHATIOM U paboTy ¢ 00paTHOM CBA3BI0. Takas CHCTEMHOCTh 00ECIIEUHBACT MOCIIEI0BATEILHOCTD U
LIeJIEHANPaBIEHHOCTh B (JOPMUPOBAHUM JKEJTAEMOr0o 00pa3a KOMIAHUM B YMaX pa3iMyHbIX ayIUTOPUI
[4].

Taxkum 06pazom, MOHMMaHUE TEOPETUUYECKUX OCHOB KOPIOPATUBHOTO UMUKA U €r0 CTPYKTYPbI
CO3/1aeT HEOOXOAMMYIO OCHOBY JJIsi JaJIbHEHIIEr0 aHajan3a KOHKPETHBIX MHCTPYMEHTOB U METOJIOB
BO3/ICHCTBUS HA BOCIIPUATHE OTPEOUTENEH U IPYTUX 3aMHTEPECOBAHHBIX CTOPOH.

Hnst sddextuBHOrO (GOPMUPOBAHUS KOPIOPATHBHOTO HWMHKA HEOOXOIUMO TPHUMEHSTh
MHTETPUPOBAHHBINA IOAX0J, KOTOPbIi OOBEAMHSET BHYTPEHHHE M BHEIIHUE KOMMYHUKAI[MOHHBIE
cTpaterud. BHYTpM KOMIAHMM Ba)KHBIM HAlpaBJICHUEM CTAHOBUTCS pa3BUTHUE KOPIOPaTUBHOM
KyJIbTYpBhl, BKIIIOYAlOIEH Hojjiep)kaHue KOM(OPTHBIX YCIOBUM TpyJAa, OTKPBITOCTh B JHAJIOre C
COTPY/ZHUKaMU U CTUMYJHMpOBaHUE HUX MpodeccruoHaibHOro pocra. BoBied€éHHOCTH INepcoHana,
pa3AeNAIoMero MEHHOCTH KOMITAHHH, CHOCOOCTBYET (DOPMHUPOBAHHMIO TTO3UTHBHOIO BHYTPEHHETO
UMUJIKA, KOTOPBIM CIYXKHUT OMNOpOH JUIsl BHEHIHEro o0Opa3a W YCHJIMBAET JIOBEpUE KIUEHTOB U
napTHepos [2].

Hapsiny ¢ BHyTpeHHel paboToif oco0oe BHMMaHUE CleAyeT YAENSATh YHMKAJIbHOCTH OpeHja
MOCPEACTBOM pa3pabOTKH (PUPMEHHOIO CTHJI M BEpPOAIBLHOTO COMPOBOKICHHS, 00€CIeUMBAIOIINX
3allOMMHAEMOCTb M Y3HAaBa€MOCTb KOMIIAaHMM Ha pbiHKe. [locienoBaTenbHOE M TapMOHHUYHOE
MIPUMEHEHUE BU3YaJIbHBIX 3JE€MEHTOB — JIOTOTHIIA, LIBETOBOM HAJIUTpPBI, HIPU(PTOB — BMECTE C
TIIATEIbHO BBICTPOCHHBIM TOHOM KOMMYHHKALMM CO3/1a€T 1IEJIOCTHBIM 00pa3, BBI3BIBAIOIINN
SMOIIMOHAIBHBINA OTKJIUK Yy IIEJIEBOM ayauTopuu [2].

AKTHBHAasi KOMMYHUKAIIUs ¢ BHEIIHEN ayJUTOPHEN YEPE3 COBPEMEHHBIE KaHAJIbl — COLUAIbHBIE
cetu, CMU, nyOnauuHble MEpONpPHUSATHS — TO3BOJSET HE TOJIBKO IMOBBICUTH y3HAaBa€MOCTb, HO U
coOpaTh ONepaTUBHYIO 0OpPaTHYIO CBA3b, HEOOXOIUMYIO JJIsl KOPPEKTUPOBKH HUMUIKEBBIX CTpATETUil.
PerynspHblii MOHUTOPUHI BOCHpPUATHS OpeHJa MOMOTaeT BBISBIATH 30HBI POCTa M CBOEBPEMEHHO
pearnpoBaTb Ha M3MEHEHHUS PBIHOYHOM KOHBIOHKTYpbl. Takas ©po3payHOCTh U OTKPBITOCTH
YKPEIUIAIOT 1oBepre U GOPMUPYIOT YCTONUMBBIE OTHOILIEHUS C KIMEHTaMu U nmapTHEpamu [4][2].

KauecTBO mpoaykiuu M cepBUCa JIOJDKHO OCTaBaThCSl MPUOPUTETOM, MOCKOJIbKY MMEHHO OHO
3aKJIapIBa€T OCHOBY JJI JOJATOCPOYHOM pemyTauuu U (HOpMHpYeT peasibHble OXKHJIaHUs
notpeduteneil. [locTosHHOE COBEPIIEHCTBOBAHME ACCOPTUMEHTAa M OOCIYXHBaHHUS CIOCOOCTBYET
cTaOWIN3alUy MOJIOKUTEIHHOTO UMHJIXKA U CHUYKAET PUCKU BO3HUKHOBEHHS! KPU3UCHBIX cUTyaluii. B
CUTyallud BO3HUKHOBEHMS KPUTHUKU MM TpoOJIeM TOTOBHOCTh OpPraHM3aLMU K TPaMOTHOMY H
ONEepaTUBHOMY AHTUKPU3MCHOMY  YIOPABIEHUIO  3alUIIA€T KOMIAHHIO OT JOJTOCPOYHBIX
penyTaluoHHbIX TOTEPS [3].

CuHeprus BceX MEPEYUCIICHHBIX 3JIEMEHTOB — BOBJICUYEHHOW KOMaH[bl, YHUKAIBHOIO OpeH/a,
aKTUBHOM KOMMYHHKAIlMM M BBICOKOIO KayecTBa MpOAyKTa — oOecrneuyuBaeT (GOpMHpPOBAHUE
KOMIUIEKCHOTO TO3WTUBHOTO o00pa3a mnpeanpustus. Takod MOAXOJ CHOCOOCTBYET HE TOJIBKO
IIPUBJICYEHUIO U YIEPKAHUIO KJIMEHTOB, HO M CO3/IaHHI0 YCTOMYMBON KOHKYPEHTHOM MO3UIMH Ha
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PBIHKE, a TAKXKE YKPEIUIEHHIO KOPIOPATUBHOW MIEHTHUYHOCTH U COLMAJIBHOIO KaluTajga KOMIIAHUU B
JOJITOCPOYHOM NIEPCIIEKTUBE.

[IpoBenénHoE HccaeOBaHUE IIO3BOJIMIO CHUCTEMATU3UPOBAaTh U yriayOuTh IOHMMaHUE
MHCTPYMEHTOB (POPMHUPOBAHUS KOPIOPATMBHOIO HUMHJKa B COBPEMEHHBIX YCIOBMSX pPBIHKA.
BbIsiBII€HO, UTO KOMILJIEKCHBIM IOJXOJ, OXBAaThIBAIOIIMM KaK BHYTPEHHHE, TaK U BHEIIHUE aCIIEKThI
NESTeIbHOCTH NPENPUATHS, SBISIETCS HEOOXOJUMBIM JUIsl CO3/1aHUS MPOYHOIO M IOJIOKUTEIHLHOIO
obOpaza, cmocoOHOTO d3(PPEKTUBHO MPOTHBOCTOSITH KOHKYPEHIIMM H  COIMAIBHBIM  BBI30BAM.
PaccmoTpenne KIHOYEBBIX COCTaBISAIONIMX HMHKA — KadecTBa IPOAYKLHH, 3KOJIOTHYECKOU
OTBETCTBEHHOCTHM M KOMMYHHUKAllMOHHBIX CTpaTeruii — II0Ka3aJlo MX B3aUMOCBS3aHHOCTb U
3HaYMMOCTb B ()OPMHUPOBAHUU 1IEJIOCTHOI'O BOCIIPUSTUS OpeHIa.

Crpareruu no3ULIMOHUPOBAHUS HA COBPEMEHHOM PBIHKE JIOJIKHBI OBITH YETKO OPUEHTUPOBAHBI
Ha BBIJCJICHNE YHUKAJIBHBIX KOMIIETCHIUN U LEHHOCTEN MPEAIPUATHA, C YYETOM JUHAMMKYU PBIHKA U
LIEJIEBBIX ayTUTOpUA. BaXXHBIM SBIISIETCS HE TOJIBKO CO3/]aHME YHUKAIBLHOTO 00pas3a, HO U MOCTOSTHHAS
ajanTalysg KOMMYHHUKAIUH JJIs1 COXpaHEHUs aKTyaJbHOCTH M KOHKYPEHTOCHOCOOHOCTH OpeHna.
Pexomenmanmu, copmynupoBaHHble B padoTe, MOAYEPKUBAIOT HEOOXOIUMOCTh HMHTETPAIMU BCEX
PacCMOTPEHHBIX MHCTPYMEHTOB B €IMHYI0, KOOPAUHUPOBAHHYIO CUCTEMY, YTO MO3BOJISAET JOCTUIATh
MaKCUMAaIIbHOTO 3P PeKTa U YCTOWIMBOMN MMO3UTHBHOMN pEIyTaIHH.

B nenom, uccnenoBanue moaTBepaMsio, 4To (POPMUPOBAHME KOPHIOPATHBHOTO UMHJKA — 3TO
MHOTOTPaHHbIH M JIMHAMUYHBIN Ipolecc, TPeOYIOIU KOMIUIEKCHOIO YINPaBJICHUS U IOCTOSHHOU
paboThl ¢ BHYTPEHHMMHU M BHELIHMMHM acrnekTamu OusHeca. Kommanuu, crocoOHble 3PPeKTHBHO
HCI0JIb30BaTh pa3HOOOpa3Hble HHCTPYMEHTBI UMU/KEBOIO BO3JEHCTBUSI, HE TOJIBKO YKPEIUISIOT CBOU
MO3ULIMM Ha PBIHKE, HO M (OPMHUPYIOT AJUTEIbHBIE OTHOIICHUS C MOTPEOUTENIIMHU, MApTHEPAMU U
obmectBoM. [lomydeHHble pe3ynbTaThl W PEKOMEHJAIMHM CO3MAIOT OCHOBY ISl JTAIbHEHIINX
IPAKTUYECKUX U TEOPETHUECKUX Pa3paboToK B 00sacTH (hopMUpOBaHUS KOPIOPATUBHOIO MUMUJIXKA B
YCIOBUAX OBICTPO MEHSIOLIET0CS COBPEMEHHOTO MUDA.
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XX FACBIPABIH EKTHIII ) KAPTBICBIHJAATBI BYJIAEBO KAJIACHI
TYPI'BIHJAPBIHBIH KYHAEJJIKTI OMIPIH TAPUXU PEKOHCTPYKIUAJIAY

KanvEegps a lCaa™ T OB U Y
2C B c d s idOxddsLr ¥ BOAs) adzHOSIdzIs T ;HHBL ©2 e azj temd Is §
l ilstesp@a d®23Mis O

W odz'ils § €POk" di3H OMis Y tots Wi @ lip i dzls
HeCIPhdlnbacoBa lNayxap

Anaarna

Makanaga XX FacbIp/blH €KIHIII KapThICBIHIaFbl ByllaeBo Kanachl TYPFbIHIAPbIHBIH KYHJIEIIKTI
eMipl TapuXH PEKOHCTPYKIIHS 9Jici apKbUIBl TaJaHaIbl 3EPTTEYMiH ©3CKTUIIrT KEHECTIK Ke3eHJEeT]
IIaFBIH KaJlaJapblH QJICYMETTIK MOJCHH OCHHECIH KaiiTa JKaHFBIPTY KaKETTUTITIMEH aHBIKTAJIAIbI
ABTOpP TYPMBICTBIK MOJICHUET €HOEK KaTbIHACTAPhl QJI€YMETTIK MHPPAKYPBHUIbIM JKOHE TYPFbIHIAP/bIH
00C yakKbITBIH YHBIMIACTHIPY EPEKIICTIKTepiH KemeHi TYpAE KapacThlpaabl 3epTTey OapbIChIHIA
MYparaTThIK JIepeKTep aybl3llla Tapux MaTepuajiapbl JKOHE CTAaTHCTUKAIBIK  MOJIIMETTep
nailanaHbUIBIl  KYHICNIKTI ©MIpIiH KYPBUIBIMIABIK 3JIeMEHTTepl KyheneHneai Maxkamaga bBymaeBo
KaJIACBIHBIH KeHECTIK MOJCPHU3AIMS JKaF JaibIHIAFbl QJICYMETTIK TpaHCHOpMaHIChl KOPCETLIIN OHBIH
TYPFBIHIAPBIHBIH 6MIp CYpY TOKipHOeCi apKblIbl TAPUXHU IIBIHJBIK PEKOHCTPYKIUSATIAHA b

Tyiiin ce3nep KYHIENIKTI ©Mip TapuXbl TAPUXU PEKOHCTPYKIMSA KEHECTIK KE3€H IIarblH Kaja
QJIeyMETTIK Tapux bynaeBo

AHHOTALUSA

B crarbe paccmarpuBaeTcsi peKOHCTPYKLMS NTOBCEAHEBHOM KU3HU JKHUTENEH ropoaa bymaeBo Bo
BTOpOIl mosjoBuHe XX Beka AKTyaJlbHOCTb MCCIENOBaHUS OOYCIOBIE€HA HEOOXOIUMOCTBHIO M3yUEHUS
COITMAIGHOW HCTOPHM MAaJIbIX TOPOJOB B COBETCKHH IEpHON ABTOp aHAIM3HPYET OCOOCHHOCTH
OBITOBOW KYJBTYpPbI TPYAOBOM IEATENbHOCTH COLUMAIBbHOM MH(PACTPYKTYphl M J0ocyra HaceineHus B
WCCIICIOBAHUN HCIIONB3YIOTCSl apXUBHBIE MaTepHalbl YCTHBIE CBUJETEIBCTBA W CTAaTUCTHYECKHE
naHHble B pesynbrare peKoHCTpyHpyeTcs LEJIOCTHas KapTHHA MOBCEIHEBHOM XH3HHM OTpa)karouias
MIPOLIECCHI COIIMATIBHON TpaHC(POPMAIIUH B YCIOBUAX COBETCKOM MOJEpHU3AINH

KiroueBble cj10Ba HCTOPHS IOBCEAHEBHOCTH HCTOPHYECKAST PEKOHCTPYKIIUS COBETCKHIA TIEPHOJT
MaJIbIif TOpoJT COLMalIbHAasi UCTOPHS

Abstract

The article reconstructs the everyday life of the residents of Bulaevo city in the second half of
the twentieth century The relevance of the study is determined by the need to explore the social history
of small towns during the Soviet period The author examines household culture labor relations social
infrastructure and leisure practices The research is based on archival documents oral histories and
statistical data The study reconstructs a comprehensive picture of daily life reflecting social
transformations under Soviet modernization

Keywords everyday life history historical reconstruction Soviet period small town social history

Kipicne

KazakcTaHHBIH CONTYCTIK ©HIpIHAET MIaFrblH KajanapaslH Oipi BymaeBo XX rachIpiblH €KiHIII
YKAPTHICHIH/IA KEHECTIK JIEYMETTIK YKOHOMHUKAJIBIK )KYHEHIH MaHBI3/IbI JIEMEHT] PETIH/IE KaJIbITACThI

126

Ce



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

byn ke3eHje KanmaHBIH AaMybl WHIYCTPHUSUIAHIBIPY aybUl IIAPYaIlbUIBIFBIH MEXaHUKATAHBIPY KOHE
QJIEYMETTIK HHPPAKYPBUIBIM/IBI KEHEUTY YACPICTEPIMEH THIFbI3 OAMIaHBICTBI OOJIIBI

Kenecrik TapuxHama keOiHe MaKpOACHIEHIETI CasCH KOHE SKOHOMHUKAJBIK MPOIECTepre Hazap
ayjapca Kasipri Tapuxu 3epTTeysiepae KYHISTIKTI eMip Tapuxbl OAFbIThI €peKIlie MOHTe e by GarbIT
KaparaibiM agamMaapJblH eMip TokipuOeci apKbLIbl TapUXW IMIBIHABIKTEL TEPEHIPEK TYCiHyTe
MYMKIHIIK Oepei

BynaeBo kanmacel TYpPFBIHIAPBIHBIH KYHACHIKTI ©MIPIH 3€pPTTE€y TEK KEPTiIiKTI TapUXThl eMec
COHBIMEH KaTap KEHECTIK KOFaMHBIH OJIEYMETTIK KYpPBUIBIMBIH MOJEHH KOJABIH >KOHE TYPMBICTHIK
TOXKIPUOECIH KaiiTa KapacThIpyFa MYMKIHJIIK Oepesi

3eprrey aaicrepi

3eprTey O6apbIChIHIA Kelecl 9/1icTep KOMTAHBUIIbI

TapuXd PEKOHCTPYKIHUS OMICI OTKEH KE3eHHIH TYPMBICBIH KaliTa KalllblHA KeNTipy
aybI3IIa Tapux oral history Kyorepiiepaiy ecTemnikTepi
CaJBICTBIPMAITBI Tanaay Oacka IIaFbIH KaJlaJmapMeH CaJIBICTBIPY
KOHTEHT TaJIJIdy MYPaFaTTHIK KOHE CTATUCTUKAJIBIK ACPEKTEP/l Tauaay

Jlepekke3iep peTiHAe IKEPrulikTI  MyparaT MaTepuaiiapbl CTAaTUCTHKAIBIK  €CEnTep
TYPFBIHAAP/IBIH €CTENIKTEP] )KOHE KEHECTIK Ke3eH e Mep3iMIi 0acrace3 KOJIaHbLUIIbI

Heri3zri 6eJim

KaJsianbIH d/1eyMeTTiK JKOHOMHMKAJIBIK OeifHeci

XX raceipasiy 1950 1980 sxpurnaper bymaeBo Kajachl HETi31HEH TEMip:kKoJ TOpaObl MEH aybuI
[IapyalIbUTBIFBl OPTAJIBIFBI PETiHAC AaMblibl Kala 5KOHOMHKACHIH/IA ACTHIK OHJICY MaJl IIapyallbUIbIFbI
OHIMJIEPIH CaKTay >KOHE TachIMaiay MaHbI3/Ibl OPbIH aJI bl

KeHecTik Kocmapibl SKOHOMHKA >KarJalblHAA TYPFBIHAAPABIH HETI3rl Oeiri Temipoi
cajachbIH/Ia COBXO03/1ap MEH KOJIX03[apJa MEMIIEKETTIK MEKeMeNep e AKYMBIC icTel

EHOex Tex S5KOHOMHKAIIBIK KAKETTITIK eMeC UACOIOTUSUTBIK KYHIBIIBIK PETIHAE KapacThIPBLIIbI

TYpPMBICTBIK MIIEeHUET

Kynaenikri emipaiH MaHbBI3ABI O6JIrt TYPMBICTHIK >KaFaail 0oiabl BynaeBo TypFeIHIAPBIHBIH
6achIM 0eJliri KOMMYHAIIJIBIK MTOTEPIIEp/Ie )KOHE KeKe Yilnepae TypAbl

1960 1970 >xpinmapbl TYPFbIH YH KYPBUIBICHI KapKbIH alIblll KeNKaOaTThl yilep maiina Goma
Oacrtajpl

TypMBICTBIK TeXHHKa MIEKTEYIi OOJIBI PAIHo KapanaibIiM Teleauapiap TOHa3bITKBIIITap

ABBIK TYIIK K00iHEe AYKEHIEeP apKbLIbl XKOHE JKEKE IMapyallbUTbIKTaH aTbIHIbI

9JIeyMeTTiK HHPPaAKYPBLIbIM

Kanaga Mekrenrtep aypyxaHaiap MOJICHUET YiIepi )KoHE KiTammxaHasiap >KyMbIC iCTei

binim Gepy kyileci keHecTIK uaeoorusira Herizaenal Mekrenrepae Tek OLIiM emec TopOue ne
0acThbl OPbIH aJIJIbI

Menuina Terid 0ol Oipak camachl 9pTYpIIl IeHreiae el

Boc yakbIT 79He MyIeHH eMip

TypreiHapAbIH 60C YaKbIThI HETi31HEH YHBIMJAaCKaH CHUMATTa ©TTi, OHBIH HETi3ri (opMaapbiHa
KHHOTeaTpyapra 6apy, MoICHUET YHJIEpiHJIe OTKI3UIETIH KOHLIEPTTEPre KaThICy ’KOHE TYPJi CHOPTTHIK
ic mapamap »xaranpl KeHecTik kezeHAe 0OC YaKbITTBI YHBIMAACTBIPY HICOJIOTHSUIBIK KOHE MOICHU
TopOUe Kypalibl peTiHIe KapacThIPBUIBII, KOFAMIBIK OMIpIiH MaHbI3/IbI OOiriHe aifHaI bl

9JIeyMeTTiK KaTbIHACTAp

Kana TypreIHIapBIHBIH apachlHAa KOPIILIIK OaillaHbIC Y>KBIMJIBIK KapbhIM KaThIHAC ©3apa KOMEK
KEH TapaJibl
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KomnnekTrBU3M HETi3Ti 9I€yMETTIK KaFuaa OO bl

OTt6achl KYpBUIBIMBI ISCTYPJIl CUIIATTa CaKTaJIbI

TenexunapabiH dcepi

TenenunapaplH KeH Tapailybl TYPFBIHIAPIBIH OOC YaKbIT KYpBUIBIMBIHA €Jeyli e3repicTep
€HT13/1, HOTMKECIHAE YH JKaFJaiibIHIa yaKbIT ©TKI3y YJIECi apThIN, aKmapar IeH MOJACHH OHIMIEp.i
KaObu1Iay opMaThl e3repi

MepexkeJiepiiH dj1eyMeTTiK MAHbI3bI

CoHbIMeH Karap, MepeKenep KYHJIENIKTI eMipAe epeKIle OpbIH aijbl, acipece 1 MaMbIp 9 MaMbIp
xoHe JKaHa KblT CUSIKTBI peCMU MepeKeliep KeH KesieM/ie aTaibin oTTi by Mepekenep TyprblHIapIbIH
QJIEYMETTIK OCJICEHIUIITIH apTTBIPBIN, KOFaMIarbl OIpJiK TMEH OpTaK KYHABUIBIKTAPIbl HBIFAUTYFa
BIKITAJ €TTI

Horuxenep

3epTTey HOTHXKECIH e KeTeCi TY)KbIPhIMIap >Kacalibl

BynaeBo KanachlHBIH KYHAETIKTI ©Mipi KEHECTIK dJICyMETTIK MOJENb/IIH THUITIK KOpiHici OOIIbI
Typmbic JIeHT e Oipkenki Oipak HIEKTEYITi MYMKIHJIIKTEpMEH CUIIaTTas1bl
OJICYMETTIK ~ WHQPAKYPbUIBIM ~ TYPFBIHAAPABIH ~ HETI3TT  KAKETTUIIKTEpIH KamMTamachl3  eTTi
KyHnenikti eMipae KOJUIEKTUBU3M MEH TYPAKTBUIBIK 0achIM OO0JIIbI

Taanay

bynaeBo KanachlHBIH TYPFBIHAAPBIHBIH ©OMipi KEHECTIK MOJEPHHU3AIUSHBIH HAKThl KOpPIHICI
O0JIBITT TAOBLIAIBI

By ke3enie xeke OacTama mekTeym 0oJapl Oipak SJICYyMETTIK KeMUIIIKTep KaMTaMachl3 €T

Kynnenikri emipAiH pEeKOHCTPYKIUSCHI KOPCETKEHICH aaaMIapIblH ©Mip camackl TeK
MaTepHUaIbIK KaFJaiMEH eMeC JICYMETTIK TYPAKTBUIBIKIICH 1€ aHBIKTaJIIbI

CoHbpIMEH KaTap WIaFBIH Kanajlapjaa JOCTypili MOICHH DJEMEHTTED CaKTajblll KEHECTIK
MOJIEHUETIIEH CUHTE3AEII1

KopbITbIHABI

XX FacweIpAbIH €KIiHII >KapTHICHIHIAFBl bylnaeBo KalachbHBIH TYPFBIHIAPBIHBIH KYHAETIKTI
OMIpPIH TApUXU PEKOHCTPYKIMSIIAY KEHECTIK KOFAaMHBIH IIbIHANBI OEHHECIH alryFa MyMKIHAIK Oepel

byn 3eprrey kepceTkeHIell KYHAENIKTI ©MIp TapUXbl MaKpPOTAPHUXThl TYCIHYIIH MaHBI3IbI
KYpaJTbl MAFbIH Kajajlap dJICYMETTIK MPOIECTEPIiH HAKTHI WHIHKATOPHI

BynaeBo MbIcasblHAa KEHECTIK Ke3€HJIEr! aJaMHbIH ©MIpl TYPaKTBUIBIK IMEH UHIeKTeyJaepliH
yilnecimi petinzie kepiHesi

Maiinananbliaran dneduerrep APA

1. Fitzpatrick, S. (1999).Ever yday Stalinism Ordinary 1|ife i
Oxford University Press

n

e )

2. Lebina, N. (2015). 1 sofyj Hdz] 8 d&zOW y d L dz Mo jIsMitse 1l EBMWtsE OH

HoBoe nuteparyproe o603peHne

3. Kelly,C.(2007).Chi Il drens wor | d GridvwioYhlg UnivgsityiPless Ru s s i a
Reid, S. E. (2002). Khrushchev modern Everyday life in the USSR in the 1960s. J our n al
Hi s t16(3),211-225

Kosbibaes, M. K. (1994). s Ote d n Is ts dz@imade Adzsyph
Ko3seibaes, M. K. (2002). z " 9 O tc d30 dzO tc Amyaf 0BGk
Contyctik Kazakcran 06bIcThIK MeMitekeTTik Myparathl. (1960—1980). Kyxarrap sxunarbl

A R

Kenecrik craructukansik ;kuHakrap. (1960—1980). Anmarst
10. Xeprinikri Mep3imai 6acnace3 marepuanaapsl. (1960-1980)

128

18¢

of

Siegelbaum, L. H. (2011).Car s f or comr ades Th e.CédrielfUaivesify Prdssh e

So



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

OCHOBHBIE BAPLEPBI U PUCKU BHEAPEHUSA CTAHJAPTOB IFRS S1 1 S2 B
KOPIIOPATUBHYIO OTYETHOCTH KOMITAHWH B KA3AXCTAHE

bBekpeHeBa AnbmMupa

CapxaHoBa AnbMupa
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AnHoTanusi. CrarTbsd MOCBSILIEHA IpoOjJeMe BHEAPEHHs HOBBIX CTAaHAAPTOB YCTOHYMBOIO
pasButus International Financial Reporting Standard S1: General Requirements for Disclosure of
Sustainability-related Financial Information u International Financial Reporting Standard S2: Climate-
related Disclosures (IFRS S1 u S2) B KOpHOpaTMBHYIO OTYETHOCTh Ka3aXCTAHCKUX KOMITaHUH.
PaccmarpuBaroTcsi  HOPMaTHBHO-IIPABOBBIE, HMHCTUTYLIMOHAJIbHBIE UM  pPECypCHbE  Oapbepsl,
BO3HHUKAIOIIME IPH BHEAPEHWW  JOMOJHHUTEIBHOW HE(PUHAHCOBOH OTYETHOCTH. AHAJIM3UPYETCS
TEKyLUil ypOBEHb TI'OTOBHOCTH HAIMOHAJIBHOIO OM3HECA K PACKPBITUIO KIMMATUYECKUX PHUCKOB.
[IpuBoasTcs npuUMeEphl YCHEIIHOrO BHeApeHus craHiaptoB B Kaszaxcrane u 3a pyOexoM.
DopMyIHUpYIOTCS NMPAKTUUECKUE PEKOMEHJAIMM AJIs KOMIIAHUM M pEeryasTopa NOo MUHHMHU3ALUU
BBISIBJICHHBIX PUCKOB.

Kuarouessie cioBa: IFRS S1, IFRS S2, xnumarnueckue pucku, KOpHOpaTUBHAs OTYETHOCTh
Kazaxcrana, ycroiiunBoe pasButue, He(puHaHCOBast HH(pOpMALUs

AKTyanbHOCTh MccieqoBaHUsl O0OycioBlIeHa oQuuuanbHbIM mpuHiATHEM B Kaszaxcrane
cranaaproB IFRS S1 u S2, TpeOyromux packpbITUsi KIMMAaTUYECKUX U UHBIX YCTOMUMBBIX PHUCKOB.
OTcyTcTBHE HAIMOHAIBHOM METOJOJOIMH Tepexoja CO3JaeT pa3pblB  MeXAy IN0OaIbHBIMU
TpeOOBaHUSIMU U JIOKAJIbHOM MpakTUKOW ydera. KazaxcraHCkMe KOMIAHMM CTAJKUBAIOTCS C
HEOOXOMMOCTBIO HMHTErpalii HE(UHAHCOBBIX JAHHBIX B TPaJUIMOHHBIE OTYETHl BIEPBBIE Ha
CUCTEMHOM OCHOBE. 3ama3/blBaHHE PETYISATOPHBIX Pa3bsICHEHUH OTHOCUTEIIBHO IOPOTOB
00s13aTeIbHOTO0 MPUMEHEHHUSI YCUIIMBAET HEOIPEIeIEHHOCTh Il Ou3Heca. DHeproeMkas U ChlpbeBas
CTpyKTypa skoHOMHKHM Ka3zaxcTaHa nenaer KIMMaTHYeCKUe PUCKH 0COOEHHO 3HAYMMBIMU ISl OLICHKU
HENPEePbIBHOCTH JIEATEIbHOCTH. VIHBECTOPHI U MEXIyHApOIHbIE MAPTHEPHI YK€ TPEOYIOT OTYETHOCTH
no IFRS S1 u S2, co3naBas BHemHee napineHue Oe3 BHYTpeHHeH HH@pacTpykTypbl. OTCyTCTBHE
MOJTOTOBJICHHBIX KaJpOB U BepU(UKATOPOB JAHHBIX I10 YCTOHUYMBOMY pa3BUTHIO 3aMeyIsIeT
BHEJIpEHUE.

Poct penyTaninoHHBIX U IOPUIHMUECKUX PUCKOB IIPU HEBEPHOM PACKPBITHH HH(pOpMannu Tpedyer
HEMeIJIEHHOTo aHanu3a OapbepoB. XoTs camu cranaapTtsel IFRS S1 u S2 Bo MHOrom omnuparorcs Ha
CYIIECTBOBABILME paHEe MOIXOJbl K PAcKphITHIO KiuMarudeckoil nHpopmauuu (aHampumep, TCFD,
SASB), panee WX TNPUMEHEHHE HOCHWJIO JOOPOBOJBHBIN Xapaktep. JlJIsi CTpaH C TEpeXOAHOU
HSKOHOMUKOH, BKIIo4ast Ka3zaxcraH, IMEHHO BBeJleHHE 0053aTeIbHOTO TPeOOBAaHUS K TaKOH OTYETHOCTH
CO3/1a€T CEpPhE3HbIN BBI30B M3-32 OTCYTCTBUSI YCTOSIBIIMXCSI HAIIMOHAIBHBIX MpakTUK.. DopMupoBaHue
HAIIMOHAJILHOW MO3UIMH MO0 00BbEMY PAcKpbITUH HEBO3MOXKHO 0€3 CHCTeMaTH3allud CYIIECTBYIOIIUX
PHUCKOB BHEJPEHUS.

Lenb uccnenoBanus 3akiitodaeTcs B UIEHTU(GUKAIMU U CUCTEMaTH3alluid OCHOBHBIX OapbepoB U
puckoB BHeapeHus crangaproB IFRS S1 u S2 B kopnopaTWBHYI0 OTYETHOCTh Ka3aXCTAHCKHUX
KoMmmaHu#. [[Jst JOCTHKEHHS TMOCTaBICHHOH eI HEOOXOMMO PEIINTh cieayromue 3anadn. Ciaenyer
IIPOBECTH AaHAJIN3 TEKYLIEr0 YpPOBHS TOTOBHOCTU Ka3aXCTAaHCKUX KOMIIAHUH K PacCKpBITHIO
uH(pOpMalMU O KIUMAaTUYECKUX M HMHBIX YCTOMUMBBIX pHuckax. HeoOXoauMo BBISIBUTH HOPMAaTHUBHO-
paBoBbIe MpoOeIbl, mpensaTcTByromue npsmomy npumerenuto IFRS S1 u S2. TpebGyercst oneHHUTH
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JOCTYIIHOCTh M KaueCTBO MCXOIHBIX JaHHBIX [UIsl pacdyeTra IoKasaTenei, IpeayCMOTPEHHBIX
CTaHJapTaMH.

MunucrepctBo ¢punancoB PK mpomomxkaer miaHOMEpHYIO MMIIEMEHTAIMIO MEXIyHapOIHBIX
CTaHJAPTOB PACKPBITUS MHpOpMaLUU B o0nacTu ycroiuusoro passutus [1]. KiroueBbiM npenmerom
OOCYXKICHHsI CTaHOBSITCS TapaMeTpbl npuMeHeHus ctanmaptoB IFRS S1 u S2. JlanHble cTtanmapTs
YCTaHABJIMBAIOT HOBbIE TPeOOBaHMs K HE(MHAHCOBOM OTYETHOCTU Koprnopauui. Kommanuu oOsi3aHbl
pacKpbIBaTh MH(MOPMAIMIO O BO3ACHCTBHM CBOCH NEATEIHLHOCTH HA JKOJIOTHUIO U 00mecTBo. Taxxke
MOJJIeXKAT PACKPBITUIO KIMMAaTUYECKUE PUCKH, CIIOCOOHBIE MOBIUATh HA (DUHAHCOBOE IOJOXKEHUE U
HENpephIBHOCTh OM3HEeca. MUHUCTEPCTBO OPUEHTUPOBAHO Ha MO3TAIHBIA U B3BELICHHBIN MEPEXO] K
HOBOW CHUCTEME OTYETHOCTH.

Crangapt IFRS S1 ycranaBnuBaer oOmue TpeOOBaHUS K PACKPBITHIO HHPOpMammu 000 BCex
YCTOMUYMBBIX PUCKAX U BO3MOXKHOCTSX, BIMSIONMX HA nepcnekTtuBbl kommanuu [2]. IFRS S1 Tpebyer
BBISIBIICHHS] PUCKOB, KOTOPbIE MOTYT 000CHOBAaHHO OXKH/1a€MO MOBIHUATH HA JCHEKHBIE TIOTOKH, TOCTYI
K (MHAHCUPOBAHMUIO MM CTOMMOCTb KamuTaja. B cranmapre yka3aHo, 4TO OTYETHOCTh JOJKHA
OXBaTbIBaTh KOPOTKUH, CPEIHUN U JOITOCPOYHBIA FTOPU30HTHI 0€3 ux »kectkoro onpenenenus. [FRS S1
IPEANUCHIBAET PACKpPbhIBaTh WMH(POPMALMIO IO YETBIPEM COAEP)KaTEeIbHBIM OJIOKaM: YIpaBJCHHUE,
CTpaTerus, ynpaBieHHe PUCKaMH, METPUKHU U LIEIIH.

Jloktop skoHoMHueckux Hayk Yusoff R. dakymsrera Oyxranrepckoro ydera, UiTM (kammyc
Kenmanran, Mamaii3usi) B 0030pHON HAyYHOW CTaThe MOMYEPKUBACT HEOOXOIUMOCTH «CBS3aHHOU
uHpopMauu» MeXIy (UHAHCOBON OTUYETHOCTHIO U PACKPBITUAMU YCTOWYUBOCTH [3, ¢.22]. Ctanmapt
BBOJIUT KOHIICTIIIUIO «pa3yMHOW W TOATBEp)KIaeMoil mHpopmarmmm» 0e3 4Ype3MepHBIX 3aTpar HIn
yeunuid. IFRS S1 tpebyer nepecmarpuBarh cOCTaB LEMOYKH CO3/IaHUSI CTOUMOCTHU MPU HACTYIUIEHUU
3HAYUTEIBHOTO COOBITUA WM H3MEHEHHs oOcTosATenbcTB. CTaHIapT NPEOCTaBIsSET IMEPEXOJHbIE
nocalneHus, BKII0Yas «KIMMaTUYECKUI IPUOPUTET» B MEPBBIN T0J] IPUMEHEHHUSL.

JIOKTOp 3KOHOMMUYECKUX HayK, podeccop [lenapramenTa ayaura u KOpInopaTUBHON OTYETHOCTH
®unaHcoBoro yHusepcurera npu IlpaBurensctBe Poccuiickonn ®enepanmn Manunosckas H. B.
oTMeuaeT B HayuyHOU crarbe, uTo IFRS S2 dokycupyercs UCKIIOUNTENBHO HAa KIMMAaTHYECKUX PUCKAX
U BO3MOXKHOCTSIX, KOTOpbIE MOTYT MOBIMATH Ha MepcrekTuBbl kommnanuu [4, c.230]. IFRS S2
KJaccu(uuupyeT KIMMaTHYeCKue PUCKU Ha (usnuyeckue (OCTpble U XPOHHUYECKHE) M NEePEXO/HbIE.
Crangapt TpeOyeT pacKpblBaTh CEMb CKBO3HBIX OTPACIIEBBIX METPHUK, BKIIIOUas BBIOPOCHI MAPHUKOBBIX
ra3oB. [IFRS S2 06s13b1BaeT packpbiBaTh a0COMIOTHBIE BajoBble BEIOpockl Scope 1, Scope 2 u Scope 3 B
Merpuueckux ToHHax CO2-skBuBasieHTa. HeoOxomumo ucnonb3oBarh [IpoTokon mo mMapHUKOBBIM
razam 2004 roga a1 u3MepeHust BLIOpocoB [5].

IFRS S2 npeanuchiBaeT packpbiBaTh ySI3BUMbIE K IMEPEXOAHBIM PHUCKAM aKTUBBI U OU3HEC-
OlepallMyd B TPOLEHTaX OT OOIMHMX akTHBOB. [IOKyMEeHT TpeOyeT pacKpblBaThb HH(YOPMAIMIO O
BHYTPEHHEM II€HOOOpa30BaHUM Ha yIiepo] 3a MeTpuueckyto ToHHY. IFRS S2 o6s3biBaeT packpbiBarh
IPOLIEHT BO3HArPa)KJCHUs BBICIIETO PYKOBOJCTBA, MPUBS3aHHBIM K KIMMATHYECKHM COOOPaKEHUSM.
Crangapt TpeOyeT IpOBOIUThH AHAIU3 YCTOMUMBOCTH CTPATeruu U OU3HEC-MOJENN K KIMMaTHuYeCKUM
MU3MEHEHUSIM C MCIIONIBb30BaHUEM cleHapHoro aHanusa. IFRS S2 mpeanuceiBaeT packpblBaTh IUIAHBI
MEPEXOTHOTO TMEepUoa K HHU3KOYIJIEPOIHON JKOHOMHKE Npu WX Hanmuuuu [6]. Jlns ¢dhuHAHCOBBIX
uHctutytoB IFRS S2 Tpebyer packpeiBaTh (uHaHCHpyeMble BBIOPOCHI IO KjaccaM akTHBOB U
otpacisaM. CTaHaapT pa3pemiaeT UCIoiIb30BaTh HHPOPMAIIUIO 33 OTUYETHBIE TIEPUO/IbI, OTIHYAOIIUECS
OT IMepuojia KoMIaHuu, npu cobmonenuu ycnouil. IFRS S2 nomyckaer nmepexoanble mociaOneHus:
HENpeJCTaBICHNE CPaBHUTENbHOM MH(OpPMALMK U HENpecTaBlieHue BbIOPOCOB Scope 3 B mepBblif
ron. OGa crapmapra npumenstorcs cosmectHo, U IFRS S1 sBnsercs o0s3arenbHbIM Ui BCex
MOCJENYIOMUX TemaTrnaeckux cranaaptos ISSB [7, ¢.10].

IFRS S1 BbicTynaer QyHIaMEHTaIbHBIM CTAaHAAPTOM, 3aJAIOIIUM €IUHYI0 apXUTEKTypy s
packpbiTusi HepuHaHcoBoil mHpopmanuu. IFRS S2 gBnsercs mepBbIM TemMaTHMuecKUM CTaHIApPTOM,
KOHKPETH3UPYIOIMM TpeboBaHUs A Kiumatudyeckoil cdepel. Buenpenue IFRS S1 Tpebyer ot
KOMITaHUN (OPMHUPOBAHUS CIIOKHBIX CYXJIEHHH O MaTepHalbHOCTH IIHPOKOTO Kpyra YCTOMYMBBIX
puckoB. IFRS S2 BBOIMT kKecTKHE KOMMYECTBEHHbIE TPEeOOBaHUS, BKIIOYash M3MEpEHHE BCEX Tpex
00bEMOB MTaPHUKOBBIX BEIOPOCOB.
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Kommanun Kazaxcrana CTONKHYTCSI ¢ HEOOXOAMMOCTBIO OJHOBPEMEHHOTO OCBOCHUS KaK OOIIMX
koHneniuii IFRS S1, tak u cnoxHbIx pacueTHbix Metonuk IFRS S2. HanbGonbime pucku cBsi3aHbl C
HU3MEpEHHEM BBIOPOCOB Scope 3, TpeOyromMX JaHHBIX OT KOHTPAreHTOB IO BCEH IEMOYKE CO3/IaHUs
CTOMMOCTH.

O6o6mas Tteoperuueckue nonoxenus IFRS S1 wm S2, MokxHO KOHCTarupoBarh, 4YTO WX
MpakTU4YecKas MMIUIeMeHTalus B KazaxcraHe CTajdKMBaeTCs C PSAJIOM CHUCTEMHBIX MPENSTCTBHI.
[lepenecenrie JOTMKM CTaHIAPTOB Ha HALMOHAJIBHYIO TIOYBY IIO3BOJISIET BBIACIUTH KITHOUEBbIC
caepKuBaroIye (akTopbl HHCTUTYIIMOHAIBHOTO M PETYJISATOPHOTO Xapakrepa. MHCTUTYITMOHATBHBIC U
perynstopabie 6apbepsl BHeApenus IFRS S1/S2 B Kazaxcrane npeacrasieHs! B Tadnuie 1.

Tabnuua 1 - MHCTUTYIMOHAIBHBIE U peryisTopHblie 6aphepsl BHenpenus IFRS S1/S2 B Kazaxcrane

Ne | Kareropus 6apbepa Xapakrepucrtuka nposipinenus B Kazaxcrane
| 2 3
1 | HecoBepiieHncTBo OTCyTCTBHE PETYJISATOPHBIX MEXaHU3MOB TMPUHYXKIEHUSA K
HOpPMAaTUBHOMN 0a3bl packpbITUIO HedrHAHCOBOW MHGOpPMAIMK MPU AEKIAPHUPYEMOM
nepexojie Ha cTanAapThl ¢ nekadps 2025 roja.
2 | KOpucaukiunoHHbIe Paznuuus mexny tpeboBanusimu IFRS S2 u HanmonanbHbIME
KOJUJTU3UH METOJMKAMH y4eTa BBIOPOCOB (Hampumep, B YIrOJIbHOW U
HedTera3oBoi OTpacisx).
3 | Huskuii  mpuopurer | YipaBiieHUE pHCKaMH HE SBJISETCS NPUOPUTETHOM 3ajayeit
PUCK-MEHEKMEHTA 3akoHogarenbcTBa PK B obnacTu yuera u OTYETHOCTH.
4 | HeompeneneHHOCTh OTcyTCTBUE Pa3bSICHEHUN O HOPUAMYECKOW CHIIE HPOTrHO3HOMN
cTaTyca JaHHBIX uHpOpMAIMM W CIIEHAPHBIX AaHAJIM30B B KOPIOPATUBHOMU
OTUYETHOCTH.
[IpumMevanmne — cOCTaBIECHO aBTOPOM Ha OCHOBAaHWHU MCTOYHUKOB [8], [9]

Perynaropnas cpena Kaszaxcrana xapakTepusyeTcs HE3aBEpLIEHHOCTbIO (DOpMUPOBAHUS
npaBoBelx MexaHu3moB g IFRS S1/S2. CymectBytomas cucteMa (QUHAHCOBOM OTYETHOCTH
OpUEHTHpOBaHAa Ha MHCTOPUYECKUE JIaHHBIE M HE aJanTHpoBaHa JUIS DPACKPBITHS MPOTrHO3HOM
uHpopmaumu. IOpucnukunoHHble TpeOOBaHUS IO YYeTy BBIOPOCOB MApHUKOBBIX TI'a30B MOTYT
BcTynath B mpotuBopeune ¢ wmeromonorueit GHG (Greenhouse Gas) Protocol (Ilpotokon 1o
NAPHUKOBBIM Ta3aM), MpeINHCaHHOM cTaHAapTaMu. be3 NpHOpUTH3alMM PUCK-MEHEIPKMEHTa Ha
3aKOHOJATE€IbHOM ypOBHE KOMIIAHUM HE HUMEIOT CTHUMYJIOB [UIsl PACKpBITHUS CYIIECTBEHHON
nHpopMaLuu 00 yCTOMUMBBIX pUCcKax. PUCKK BHEIpEHNUs IOKAa3aHbl HA pUCYHKe 1.

Hedurur Bricokas N3mepenue WNHuTerpanus TaHHBIX
KBAITN(OUITUPOBAHHBIX CTOMMOCTD BBIOpOcOB Scope 3
KalvFDOB BHGI[£6HI/I$I % *
HexBatka nepcoHnasna ¢ Cy1iecTBeHHbIE CIo’KHOCTH pacyera OO6ecnieueHue CBI3aHHOCTH
KOMIICTCHIIMSIMH B 3aTpaThl Ha KOCBEHHBIX UHbOPMALIUH MEXKITY
obsiacTn He(UHAHCOBOM obopyioBaHue BBIOPOCOB 1O BCeH (bMHAHCOBOI OTYETHOCTHIO
OTYETHOCTHU U (mnat4mkm), LENO0YKe CO3JaHus Y HOBBIMH
BepU(UKALUK TAaHHBIX pOrpaMMHOE CTOMMOCTH NPH KIAMATHYCCKUMH
00 ycToifunBOM obecrieueHue ass OrpaHUYCHHOI PACKPBITHAMH TIPH
Ppa3BUTHH. C60pa TMICPBUYIHBIX JOCTYITHOCTH IIOATOTOBKE OTYCTHOCTH 3a
JIAHHBIX U OIJIaTy JIAHHBIX OT 2024 roa u mocieayoomue
YCIIyT BHCITHUX KOHTPArcHTOB. TNICPUOAbI.
KOHCVTTRTAHTOR

Pucynoxk 1 - Onepanuonnsie u pecypcHble pucku BHenpenus IFRS S1/S2 B Kazaxcrane
[Ipumedanue — cOCTaBIEHO aBTOPOM Ha OCHOBAHWUHU MCTOYHUKOB [10], [11]
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PecypcHble orpaHmueHus Ka3aXCTAaHCKUX KOMIAHHUI CO3[AlOT BBICOKME PUCKU (HOpPMajIbHOTO
nogxona k BHeapenuto IFRS S1/S2. Haumbonee CclHOXKHBIM 3IEMEHTOM TPU3HACTCS HW3MEPCHHE
BbIOpOoCcOB Scope 3, TpeOyrolee 3penbix cucTeM cOopa JaHHBIX OT MOCTABIIMKOB M KIHMEHTOB.
JlepuuuT BHYTPEHHUX HKCIIEPTOB U BBICOKAs CTOMMOCTH BHEUIHHX YCIYT 3aMEIUISIIOT (POPMHPOBAHUE
HEOoOXOMMBIX KOMIETeHIHH. be3 anexkBaTHONM WMHTErpanuy KIMMaTHYeCKUX TaHHBIX ¢ (pUHaHCOBOU
OTYETHOCTBIO TEPAETCS BO3MOXKHOCTH JUII WHBECTOPOB OIEHHBATH pPEaJbHOE BIMSHHE PUCKOB Ha
JICHEe)KHbIE TOTOKU KOMITaHUU.

[Tpumepst Bueapenus IFRS S1 u S2 noka3zans! B Tabnuiie 2.

Tabnumna 2 - [pumepst BHeapenust IFRS S1 u S2 B pa3nuyHbIX IOpUCTUKITUIX

Ne IOpucoukus / XapakTepucTHKa ONbITa BHEJPEHUS KiroueBble pe3ynbrarsl
Komnanus BHEJPEHHUS

1 | Ka3axcran, AO | XonguHr ~ BHEpBble  IMOATOTOBHJ | PacKkpbIThl JaHHbIE O BBIOpOCax
«HYX «baiirepex» | oruetHocTh 3a 2024  ron B | MapHUKOBBIX razoB mo Scope 1, 2,
(2024-2025 rr) coorBerctBuM ¢ IFRS S1 wm S2.|3 nHa ypoBHE XoiauMHra u €ro

OT4eTHOCTh MHTETPUPOBAaHA c | «mouek».  OOmme  BBIOPOCHI
oTpacieBbIMU cTaHaapraMu SASB M | XoJlMHra COKpaTWJINCh IOYTH B
nonojiHeHa nokasarenasiMu GRI. 1,5 pa3a o cpaBaenuio ¢ 2023 r.

2 | Kazaxcras, AO | Komnanus yrBepawia | [lonyuen  ESG-pelitunr  S&P
«KEGOC»  (2024- | «<Kiimmatudeckyto mporpammy  Ha | Global (55/100). YpoBeHb
2025 rr.) 2025-2060 roap» B COOTBETCTBHUU C | PACKPBITHS nHpopmauu

PEKOMEHIALUSIMU TCFD | mpusnan «Very High». Buenpena
(mpeaiecTBEHHUK IFRS S2). | cucrema YIIPaBIICHUS
OtuerHocTh Bepercs 1o GRI u SASB. | KIMMAaTHYECKUMU PUCKAMHU.

3 | Kazaxcran, AO HK | [logrorosnen  BepuduuupoBanubsiii | CoxpaHeH KJINMaTU4YeCKUI
«KazMymnainl a3» Otuer 00 ycroitunBoM pa3Butuu 3a | pedtuHr CDP Ha ypoBHe «By.
(KMG) (2024-2025 | 2024 rtom mo cranmapram GRI. | PackpbITel JaHHBIE 1O BRIOpOCAM
IT.) ITpoBenena pabora mo Mmertoponoruu | (7,4 muH ToHH CO2-3kB. 3a 2024

GHG Protocol. I.) ¥ IIEJIEBbIE MMOKA3ATEIIH.

4 | Taitanb, Chunghwa | Komnanusi goOpoBonsHO BHeapuia | Packpeita wuHpopmamuss o 6
Telecom (2025-2026 | crangapTsl Ha TOJ paHbIIE CpOKA. | KPYNHBIX  pHUCKax  (BKIIOYas
IT.) Coznan MEX(PYHKIIMOHAIBHBIN | TUPPOBYIO YCTOHYHMBOCTb).

koMuTeT nog pykosoacrsom CEO. [IpoBenena omeHka uX QUH.
IIOCJIEICTBUI

[IpumeuaHune — COCTAaBIEHO aBTOPOM HA OCHOBAHMHU MCTOYHUKOB [12-18]

AHanu3 TpaKTUK paHHEr0 BHEAPEHHS IMOKa3blBa€T MNPHUHLUMIINAIBHYIO BO3MOXKHOCTh

npumenenus [FRS S1/S2 u OGmuskux k HuM moaxomoB (TCFD, GRI, SASB) B pa3nuuyHbIx
SKOHOMMYECKMX YCIOBHAX. Ka3aXxCTaHCKMH ONBIT JAEMOHCTPUPYET YCHEIIHOE JBUKEHHE OT
¢unancoBoro xoijauHra («baiiTepexk») K peanbHbIM HPOU3BOJCTBEHHBIM KOMIIAHUSM C BBICOKUM
ypoBHeM BeiOpocoB — KEGOC u KMI'. Ilpu 3ToM kakast U3 KOMIIAHUH MCIIOb3YeT pa3Hble BXOJHbIE
touku (IFRS S1/S2, TCFD, GRI), Ho n1BUXkeTcst B CTOpOHY TpeOOBaHUI HOBBIX CTaH/IapPTOB.

TaiiBanbckuii mpumep Chunghwa Telecom wimOCTpHpyeT mpeuMyiiecTBa IT0OpPOBOIBLHOTO
ONEPEeKAIOIIET0 BHEAPEHUS TMpPU HAIUYUU CUIBHOM TONJEPKKU  BBICIIETO  PYKOBOJCTBA,
MEX(YHKIIMOHAIBHOW KOOpJIMHAIIMM M BHEIIHEro KoHCynbTaHTa. OOmieil ueprol yCHEUIHbIX
MPUMEPOB SABJSETCS CO3JaHUE CHEIUAIU3UPOBAHHBIX MPOEKTHBIX CTPYKTYp U TNPUOPUTH3ALUS
BOIIPOCOB YIIPaBJICHUS JAHHBIMHU.

Urak, IFRS S1 u S2 npenpsaBnsioT NPUHIMIIMAILHO HOBbIE TpeOOBaHUS K OTYETHOCTH, HE
umeromue aHaioroB B Kazaxcrane. HopmaruBHo-mpaBoBasi 0a3a He COIEPKUT MEXaHU3MOB
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MPUHYIUTEIBHOTO pacKpbITHs HeduHaHcoBord wuHpopMmanuu. HanuoHalbHBIE METOAMKH yueTa
BBIOPOCOB BCTyINawT B mpotuBopeure ¢ mertomonorueii GHG Protocol. Pecypchbie orpanmyeHus
KOMIIAHUHA CO3/aI0T BBHICOKUN PUCK (hOPMAIILHOTO MOAXOAA K BHEApeHHI0. Hanbonplryto CloXHOCTh
MpeJICTaBIsIeT U3MepeHue BbIOPOcOB Scope 3 mo Bceil 1emnodke co3gaHus CTOMMOCTH. Jleduuut
KBaJM(UIIUPOBAHHBIX KaJPOB M BBICOKAss CTOMMOCTh YCIYT 3aMEMJISIOT MEpeXOAHbId nepuon. OmbIT
AO «HYX «baliTtepek» J0Ka3blBa€T BO3MOXHOCTh YCHEIIHOTO MPUMEHEHHUSI CTaHAApTOB B
Ka3zaxCcTaHCKUX ycinoBusx. TaiBanbckuii mpumep Chunghwa Telecom mokasbiBaeT 3¢(eKTHBHOCTH
IO0OPOBOJIBHOTO omepexaromiero BHeapeHus. [lepexoanble mocnaOneHus AAarOT JHIIb BPEMEHHYIO
OTCPOUKY, HO HE OTMEHSIOT HEOOXOAMMOCTH CUCTEMHBIX H3MEHEHHIH.

MunuctepctBy ¢(unancoB PK cremyer pa3paboTarh HalMOHANBHYIO JIOPOXKHYIO KapTy C
YeTKUMHU CpOKaMU U KpUTepusMU o00s3arenbHOCTH. HeoOXoauMo TpHHATH IOMPaBKUA B
3aKOHOJATEIbCTBO, 3aKPEIUIAIOIINE CTaryCc He(pUHAHCOBOW OTYETHOCTU. PekomeHmyeTcs co3aarhb
METOJIMYECKHE YKa3aHUs [0 yperyaupoBaHuio koiummsuid mexnay IFRS S2 u nHanumonansHbIMU
METOAMKaMH yueTa BbIOpocoB. KommanusM cremyeT co3aarth MeK(YHKIMOHAJIbHBIE MPOCKTHBIC
KOMHUTETBl C Y4YacTHEM BBICHIETO pYKOBOACTBA. HeoOXomumMo Ha4yaTh NHIIOTHBIE MPOEKTHI TI0
u3MepeHuo BeIOpocoB Scope 1 u Scope 2 ¢ nmpuBieyeHeM BHEIIHUX BepudukatopoB. Pekomenayercs
pazpaboTarb TPOrpaMMbl  TOBBINICHHS  KBIM(DHKAWH JUII  BHYTPEHHUX  CHCIHAIACTOB.
[lenecooOpa3Ho co3naHue OTPACIEBBIX KOHCOPIIUYMOB Ui OOMEHA TaHHBIMU O BHIOpOCaX B IEMOYKAX
co3laHusi cToMMOCTH. KommaHusM ciexyer, caMOCTOSTENIbHO WM C IPUBJICYEHHUEM BHEILIHErO
KOHCYJIBTaHTa, ONPEACTUTH MMOKa3aTeIH sl PACKPBITHUS, pa3padoTaTh MAOIOHBI OTYETHOCTH, OTIAAUTh
CUCTEMBl U HPOLECChl MO COOpY AAHHBIX U IOJATOTOBKM OTYETHOCTH JO HACTYIUIEHHUSI CPOKOB
00s13aTeIbHON MyONUKAIIUU U ayIuTa OTYETHOCTH. .
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OIIEHKA BJIUSHUSA IPOTUBO®UIBTPAIIMOHHBIX KOHCTPYKIIMA U YPOBHS
IHABOJAKOBOT'O HAITIOPA HA HANIPSI)KEHHO-IE®@OPMUPOBAHHOE COCTOAHHUE
HACBIIITHOU HAITOPHOU JAMBbI

HypmaxamMbetroBa Kamwun:

[ OcedmistcOdzls 2

t EHdz dzlMC d2 ddzH 2Misted O dz

tEHde 2, sOLO

4800 lsBtcls: dz., MIsOh dAX Yecg d Bs H O WasP mza p1, M.
A. T. H. OneHnkKk Anexc.

AHHOTaALS

B cratee npencTaBieHbl  pe3yJibTaThl  YMCIEHHOTO  MCCIENOBAaHUS  HAIPSIKEHHO-
1e(pOPMUPOBAHHOTO COCTOSIHUSI HACBHITHOW HANOPHOM AaMOBbl MPU PA3JIMYHBIX YPOBHSIX MABOAKOBOIO
Harnopa 1 Npu HAIUYUU NPOTUBOPUIBTPALIMOHHON TPpaHIIEH. AKTyallbHOCTh UCCIIEIOBAaHMS CBsI3aHa C
HEOOXOIMMOCTBIO OIICHKH pabOThl TPYHTOBBIX THIPOTEXHUYECKUX COOPYKECHHUU TMPU IMOBBIIICHHBIX
YPOBHSIX BOJIbl, ITOCKOJBbKY (PHIIBTPALMOHHBIE MPOLIECCHl, BHYTPEHHsSI 3pO3Hsl, IepepaclpesieneHne
HANpSOKCHUH W Pa3BUTHE CIBUTOBBIX JedopManuid SBISIOTCS OJHHUMHU M3 OCHOBHBIX (DaKTOpOB,
BIMSIIOIIMX Ha HAJEKHOCTh AaM0 U COOpPYKEHHMH 3aluThl OT 3arTomieHus. B coBpeMeHHBIX
WCCIICIOBAHMSIX YCTOMYMBOCTh JAaMO ¥ 3aIIUTHBIX HACHIIIEH YacTO OLIEHUBACTCS C MPUMEHEHHUEM
YHUCJIEHHOIO  MOJEJIMPOBAHMS,  IO3BOJISIOLNIETO  COBMECTHO  aHAJIM3MPOBATh  IEPEMELICHMS,
HaNpsDKCHUs, QHIBTPAIIIOHHBIE TIPOLIECCH M MOTEHIIMATFHBIE MEXaHU3MBI pa3pyiuenus [ 1, 2, 3].

B  pabGore paccMOTpeHBl  dYeThlpe  pacueTHbIX  Ciydas: Mojenb  JgaMObl  6e3
MPOTUBO(QUIBTPALIMOHHON TpaHIIEH MpH NaBOJKOBOM Hamope 8 M u 10 M, a Takxke MoJenb ¢
NPOTUBOMUIBTPALIMOHHON TpaHIIee Npu TeX XKe YPOBHAX BOJbL. PacueT BBINOJIHEH METOA0M
KOHEYHBbIX 251eMeHTOB B mporpamMmme SCAD++. [lo pe3ynbrataM MOJENMPOBAHUS YCTAHOBJIEHO, YTO
MOBBIILIEHUE YPOBHS INMAaBOAKOBOM BOABI ¢ 8 10 10 M NpPUBOAMUT K CYIIECTBEHHOMY YBEIMUYEHUIO
TOPU30HTAJIBHBIX M CyMMapHbIX mnepeMenieHuid. Jlnsg wmomenu 06e3 TpaHIIeH MaKCHMalbHbIE
CyMMapHble IIEpEMEIIECHNs yBenuuMuBaroTcs mnpumepHo ¢ 144 ngo 203 wmm. VYcrpoicTtBo
MPOTUBOQMIBTPAIIMOHHON TpaHIIEH CHUXXAET MAaKCHUMallbHble TOPU3OHTAJbHBIE M CyMMapHbIE
NepeMeIleHHs, OJHAKO COMPOBOXKIACTCS IepepacipereeHueM HanpsKeHH U (GopMHUpOBaHHEM
JIOKQJIBHBIX 30H UX KOHIEHTpPAaluu B 00JacCTH TpaHIIEH U CONPSDKEHUsS Tenaa JamMObl ¢ OCHOBaHHUEM.
[TomyyeHHble pe3yabTaTbl MOTYT OBITh HCIHOJB30BaHBI JUII OOOCHOBaHMs JalbHEHIIEro BblOOpa
re€OMETPUH TPOTUBOPMIBTPALIMOHHBIX MEPONPUATUI U OLEHKU pabOThl HACBHIIHBIX HAMOPHBIX JamO
IIPY NTaBOJKOBBIX BO3ACUCTBHUSAX.

KitoueBble ciioBa: HachllHas HamopHas Jgam0a, NPOTHUBOQMIBTPALIMOHHAS  TpaHIles,
[IABOJIKOBBIM HAINOpP, YHCICHHOE MOJEINPOBAHUE, METOJ KOHEYHBIX DJJIEMEHTOB, HaIpPsKEHHO-
ne(pOopMUPOBAHHOE COCTOSIHUE, IIEPEMEIIECHHUS, HAIPSKEHUS], YCTOMUUBOCTbD.

Beenenune

HacpinHble HamopHble naMObl M OrpajuTeNbHbIE JamMObl BOJOXPAHWJIUIL OTHOCATCA K
OTBETCTBEHHBIM THUAPOTEXHUYECKHUM COOPYKEHUSAM, MpeIHa3HAaYeHHBbIM MJIs yAEp)KaHUS BOJbI,
peryMpoBaHusl YpOBHS BOJOXPAHWIMI] U 3aIIMUTHI NPHIETAIOIIMX TEPPUTOPUNA OT 3aTorieHus. B
YCIIOBUSX IKCILTyaTalliu TaKHe COOPYKEHHs] BOCHPUHUMAIOT COOCTBEHHBIN BEC IPYHTOBOIO MacCHBa,
THJIPOCTAaTUYECKOE JaBlIEHHE BOJbI, (PHIBTPALMOHHOE BO3JEHCTBHE M JONOJIHUTENbHBIE HAarpy3KH,
BO3HHUKAIOIIME B NEPUOJ MaBOJAKOB. B MCXOAHOM BapuaHTe cTaThu yXKe ObUla MOCTaBJI€Ha 3ajaya
UCCIIE/IOBAaHMUsI  YCTOWYMBOCTH  HACBIMHOM  HAmopHOW JaMObl C  MPOTUBOGHIBTPAMOHHBIMU
KOHCTPYKLHSMHU, YTO COOTBETCTBYET 001N HAlPaBI€HHOCTH HACTOAIIEH paObOTHI.

135



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

OpnHoit n3 Hanbosee ONMACHBIX MPUYHMH YXYAIICHHUS COCTOSHUS TPYHTOBBIX THMIPOTEXHUUYECKUX
COOPY)KCHHMH sBIIeTCsl (ruibTpanus BOAbI 4Yepe3 Teino jgamObl W ocHoBanme [l1]. Ilpwm
HEOJIAronpUsATHBIX YCIOBHUAX (DMIBTPALIMOHHBIE MPOLECCH MOTYT MPHUBOAMTH K BHYTPEHHEH 3pO3HH,
Pa3BUTHIO JIOKAJBHBIX 30H Pa3yIUIOTHEHHUA, pocTy Aedopmannii u GOpMHUPOBAHUIO MOTEHIUAIBHBIX
30H paspyueHusd. B uccnenopanusax D. Wang u coaBTOpOB IOKa3aHO, 4TO MOJEIMPOBAHKE IIpoOLECcCca
pa3BuTHs (GUIBTPAIUOHHBIX KaHAJIOB B OCHOBAHUU J1aMOBbI SIBJISIETCS] BaKHBIM HaIIPaBJICHUEM OLIEHKU
HAJCKHOCTH 3alIUTHBIX HACBIMHBIX coopyxkenwii [2]. B pabore Y.-H. Lee u coaBTOpoB Takxke
OTMEYaeTCsl, YTO BHYTPEHHSSI po3us U JedeKThl B Telie OJHOPOJHOM HACHIIU MOTYT CYIIECTBEHHO
BIIMATH Ha XapaKTep pa3pyllieHus IPyHTOBOIO coopyxeHus [1].

Jns cHuxkeHus: (pUIBTPALIMOHHOTO BO3JEHCTBUS B TeJI€ MU OCHOBAHUU AaMO MPUMEHSIOTCS
pa3UYHbIE MPOTUBOPUIBTPAIMOHHBIC MEPOTIPUATHSA: pa, SKPAHBI, IIITyHTOBbIC M OETOHHBIE CTEHKH,
BEPTUKAIbHBIC WM HAKJIOHHBIE TpaHIIEH, a Takke KOMOMHHMpOBaHHbIE pelieHus. YucieHHoe
uccnenoBanne M. Haghdoost u coaBTOpoB Mmokaszajio, 4T0 BHYTPEHHHE NPOTUBOPHUIBTPALIIOHHBIE
CTCHKU U UX T€OMETPUYECKHE MapaMeTpbl BIUSIOT Ha (PUIBTPALIMOHHBIA PacXo] W THIPaBINYECKUN
TPaJUeHT B OJHOPOIHBIX 3eMIISHBIX jaamOax [4]. AHamorm4Ho, B pabore Y. Zhang u coaBTOpOB
pPacCMOTPEHO  BIMSIHHE TOJIOKEHUS  BEPTUKAIBHONH  MPOTUBO(DUIBTPAIMOHHOW CTEHKH Ha
(WIBTPALMOHHBINA PACXO U BBIXOJHON TPAIMEHT O] OCECUMMETPUIHOM nam0oii [5].

B coBpeMeHHBIX HCCIIEJOBAHUSIX YCTOWYMBOCTU JaMO M 3alIUTHBIX COOPYKEHHH IIHUPOKO
MPUMEHSIETCS YMCIEHHOE MOJICIMPOBAHUE, TIO3BOJISIONIEE OLIEHUBATh HE TOJBKO (PHIBTPAIIIOHHBIE
MIPOLIECCHI, HO U HANPSKEHHO-ASPOPMUPOBAHHOE COCTOSIHIE TPYHTOBOTO MaccuBa. B pabore L. Ali u
COABTOPOB UHUCIIEHHAss MOZENb OOBEIUHSACT aHaMW3 (QWIBTPAUUN M YCTOWYMBOCTH JUISI OLEHKH
MEXaHHM3MOB pa3pylleHuss Jam0 NpU JJIUTEIBHOM BO3JIEHCTBUU TMOBBIIIEHHBIX YPOBHEW Boabl [3].
Takoit mogxon siBisieTcsi 0cOOEHHO BaYKHBIM IS COOPY)KEHUH, pabOTAIONINX B YCIOBUSAX MTaBOJIKOBOTO
Haropa, KOIJa YBEJIMYEHHUE YPOBHSA BOJbl IMPUBOJUT K POCTY TOPU3OHTAIBHBIX IEPEMELICHUH,
KacaTeIbHBIX HAMPSHKeHUH U AeopMaliiii OCHOBaHHUS.

Bormpoc Hage:xHOCTH 1aM0 U COOpPYKEHHMI NMPOTUBOIIABOJAKOBON 3alllUThl CBSI3aH HE TOJBKO C
pacueToM HampsHKEHHO-Ie(OPMUPOBAHHOTO COCTOSHUS, HO M C OIICHKOW pHUCKAa MX JallbHEHIei
skcrutyataiuu. B padore W.J. Klerk u coaBTOpoB mMoOKka3aHO, YTO OTrpaHWYEHHAsT BEPOSTHOCTH
oOHapykeHHsl J1e(eKTOB TNpU BU3YAIbHBIX OOCIIEOBAaHUSAX MOXKET CYILIECTBEHHO BIUATh Ha
HAJEKHOCTb CUCTEM PEYHOM MPOTHUBOMABOJKOBOM 3alUTHI, [MO3TOMY PACUETHBIE METOJbI JOJIKHBI
UCMOJb30BAaThCS COBMECTHO C PUCK-OPMEHTHPOBAHHBIM TOJXOJOM K  OOCIYyXKMBAHUIO U
WHCIIEKTUPOBAHUIO COOPYKEHUH [6].

Kpome Toro, s(p¢pexkTHBHOCTb MNPOTHBO(UIBTPALIMOHHBIX KOHCTPYKLHUI 3aBHCUT OT HX
MoJIOXKEeHUs U reoMeTpuu. R. Alrowais 1 coOaBTOpbI HA OCHOBE YMCIEHHOTO MOJIEIMPOBaHUS MOKa3aJlH,
YTO NMPOTUBOPMIBTPALMOHHBIE CTEHKH NMPUMEHSIOTCS Ul OTpaHWYeHus QUIbTpauuu, cypdpo3un u
MIPOTUBOAABIIEHUSI TOJ THJIPOTEXHUYECKUMU COOPYXKEHHUSIMH, a WX PACHOJIOKEHUE CYIIECTBEHHO
BJIMSIET HA CHU)KEHUE NMOIbEeMHOT0 aBieHus [7]. B uccnenoBanusix M. Lech u coaBropoB oTmeuaercs,
YTO OIIEHKAa YCTOHYMBOCTHM OTKOCOB JamM0 TMpH pPa3lIMYHBIX YpPOBHSX BOJBI IO3BOJSET Oosee
PEATMCTUYHO YYUTHIBaTh (DaKTUUECKHUE YCIOBHS pPabOTHl COOPYKEHUS W IMPHUHUMATh DPELICHUS O
HEOOXOAMMOCTH MOJIEPHU3ALIUU WU yCHIICHHUS [ §].

B cBmum ¢ »3TMM Henbl0o  HacToAlmed  paboTBHl  SABISETCS  OLEHKA  BIMSHUS
NpOTUBOGMIBTPAIIMOHHON  TpaHIIEW W  YpPOBHS  IMABOJKOBOTO HAlmopa Ha  HaNpsHKEHHO-
ne(GopMHUPOBaHHOE COCTOSIHUE HACBIITHOW HAIOPHOM aMOBl.

st nocTrkKeHs MOCTaBICHHOM 1eNU PelIalIiCh CIEAYIOIINE 3aJauH:

l. mocTpouTh pacyeTHble MOJENM HACBITHOW HamopHOM JamMObl 0e3 TpaHUlen U ¢
MPOTUBO(MUIBTPALIMOHHON TpaHIIEeH;

2. BBINOJHUTH YUCIEHHOE MOJIETMPOBAaHUE TIPY YPOBHSAX M1aBOAKOBOro Hamopa 8 u 10 m;

3. ompeneiauTh XapakTep pacHpeleleHHus TOPU30HTAIbHBIX, BEPTUKAJIBHBIX W CyMMAapHBIX
MEpEMEILICHUN;

4. mpoaHaAIM3UPOBATh pacHpeeeHe HOPMaIbHBIX U KacaTeIbHbIX HANPSKEHHUIH;

5. CpaBHHUTH BIMSHHUE N1aBOJKOBOTO HANOpa U MPOTUBOGMIBTPALMOHHON TPaHIIEN Ha HAIPSKEHHO-
ne(OPMUPOBAHHOE COCTOSIHUE COOPYKEHHUS.
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Marepuaiibl 1 METOJIUKA UCCIIETOBAHUS

OOBEKTOM  HCCICIOBAHUSI  SIBIISCTCS  HACBIIHAS HAMOpHAas JamM0a  BOJOXPAHMIIUIIA,
MIpeJ/ICTaBJIeHHAs B BUE MonepeyHoro cedenus inHoi 10 meTpoB (pucyHok 1). Pacuetnas oGmacth
BKIIFOYAET TeJO AaMObl, TPYHTOBOEC OCHOBAHHE W TPUJICTAIONIUE YYACTKH TPYHTOBOTO MAacCUBa
(pucyHok 2). B xauecTBe OCHOBHOTO MaTepuaia Tejia JaMObl pacCMaTpUBaeTCs CyTJIMHUCTBIN TPYHT,
OCHOBaHME TPHUHATO U3 Cymnecu. B BapumaHTax YCWJIEHHS TMPEAYCMOTPEHO YCTPOMCTBO
MPOTHBOPMIBTPALIMOHHOTO sipa W TpaHmed u3 OetoHa kiacca B20 (pucyHok 2), mMaTepuaibl
AJIEMEHTOB KOHCTPYKIIMHU OXapaKTepr30BaHbl B Tabmuiel.

Pucynok 1. Hucnennast Mojienb MCCIEAyEMON HAITOPHOU JaMOBI
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AL :‘f I"\ - 3 §
1 f;' 2 1 =
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Pucynoxk 2. Cxema 4ncieHHON MOIeNTH HAalTOPHOM 1aMOBI B pa3pese: a) ¢
MPOTUBODUIBTPAITHOHHBIM SIPOM; 0) ¢ TPOTUBOPUIBTPAITMOHHBIM SIIIPOM
" TpaHIICAMU
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Tabmuua 1. XapakTepUCTUKM MaTepUaoB, NPUHATBHIX A HA3HAUCHHs >KECTKOCTH JJIEMEHTOB B

nporpamme SCAD++

XapakTepucTHKA MaTepuajia
Kosppuument
Ne Marepuana Mony.s Kosppuuuent O0beMHBIIH JINHEHHOT' 0
YIPYrocTH, IIyaccona, 3
BeC, Y, T/M pacuiupeHus, o,
E, MIla v 0
1/C
1 CyTJIMHOK 12 0,36 1,9 plmt pm
2 Beron B20 | 27500 0,20 2,4 plmt pm
3 Cymech 15 0,30 1,8 my pTm

Yucnennoe MOACIIUPOBAHUC BBIITOJHCHO MCTOAOM KOHCYHBIX 3JICMCHTOB. HaHHbe/'I METOL
IIMPOKO TNPUMEHSIETCS B 3a/ayax OLEHKM YCTOMUMBOCTU TPYHTOBBIX COOPYXEHHUH, MOCKOJBKY
MO3BOJISICT YYHTHIBATh CJIOXKHYIO T€OMETPUIO pPacueTHOM 00JacTH, HEOJHOPOAHOCTh MAaTEPHUasIOB,
IpaHUYHBIE YCIIOBHS, paclpeieieHre epeMeleHuil u HanpshDkeHui. B uccneoBaHusx no 3eMisiHbIM
[[aM6aM u HpOTI/IBO(i)I/IJII)TpaHI/IOHHBIM CTCHKaM MCTOJ KOHCYHBIX OJ3JICMCHTOB IIPUMCHACTCA IJIA
OLEHKM  (PUIBTPALIMOHHOTO  pEeXUMa,  TUAPABIMYECKMX  TPAaJUEHTOB U HaIPSDKEHHO-
N1e(OPMUPOBAHHOTO COCTOSIHUSI COOPY KEHUM [4].

PacueTtHas oGnacth Oblia AMCKPETU3UPOBAHA TPEYTOJIbHBIMU KOHEUHBIMU yieMeHTaMu. CeTka
KOHCUYHLIX 3JICMCHTOB Crymajacb B TECJIC [[aM6I>I, B 30HC KOHTaKTa COOPY>XCHUA C OCHOBAHUCM U B
00J1aCTH pacHoI0KEeHUs TPOTUBOPUIBTPALIMIOHHOM TpaHIIen. ITO CBSI3aHO C TEM, YTO UMEHHO B 3THUX
30HaX 0)KMJlaeTcsl Hau0oJiee MHTEHCUBHOE U3MEHEHHE NEPEMEILIEHUN U HANIPSKEHUH.

B pabore paccMOTpeHb! YeThIpe pacyeTHHIX BapUaHTAa.

TaOnuia 2. PacueTHble BapHaHThl UHCIEHHOI'O MOJICTIMPOBAHUS

YpoBensb
Ne KoHcTpykTHBHASI cXemMa NMaBO/JKOBOI0 Ha3nauyenue pacuyera
HANopa, M
1 Jlam6a Ges Tparmien ] Hcxoanas moaens npu 6a30BoM
aBOJAKOBOM YPOBHE
2 Jlam6a Ges Tparmien 10 Hcxoanast Mogens mpu
ITOBBINICHHOM IMaABOJKOBOM YPOBHC
3 | Hamba c mpoTHBOPHUIBTPALIUOHHON ] OneHka BAMSHES TPaHIIECH TIPH
TpaHIeei 0a30BOM ypOBHE
4 | Hdamba ¢ mpoTUBOPUIBTPAIIIOHHOM 10 OneHka BAMSHUS TPaHIIEH TIPH
TpaHIICCH ITOBBIIICHHOM YPOBHC

[Tpu pacuere aHATM3UPOBAIUCH CIIEAYIOIINE TAPAMETPBHI:
TOPU30HTAJIbHBIE IEPEMEILIEHUS X, MM;
BEpPTUKAJIbHBIE IEPEMEIICHUS Z, MM;
cymMmapHble nepemenieHus U, MM;
HOpMaJIbHbIE HATpsDKeHus U, T/M?%;
HOpMalbHbIe HanpsokeHus U, T/M%;

AN o

KacarelbHbIe HanpspKeHust T, /M2,

Onenka >QQPEeKTUBHOCTH MPOTUBO(GMIBTPALMOHHONW TPAHILIEH BBINOJIHATIACH ITyTEM CpaBHEHHS
pe3yNbTaToB JUIsl MOJeNel C TpaHmieedl W 0e3 TpaHIIeW MPH OJMHAKOBBIX YPOBHSX MaBOJAKOBOIO
Harnopa. B Hacrosmeit pabote ko3 UIMEHT 3anaca yCTOMYMBOCTH HE ONPENEISIICS KaK OTIAeNbHBIN
pacueTHBI TOKa3aTeslb; TMEepeMEIIeHUs] U  HaIpsDKeHUs  MCIONb30BAJIUMCh  JUISl  BBISIBICHUSA
MOTEHIMAJILHO OMACHBIX 30H U MPEABApUTENFHON OIIEHKH pabOThl KOHCTPYKIMHU. JIJIsl MOCIIe Iy oIero
JTana UCCIeIOBAHUS MOXKET ObITh MPUMEHEH METOJ] CHUKEHUSI IPOYHOCTHBIX XapaKTEPUCTUK I'PYHTA,
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KOTOPBIA HCIOJB3YETCS B KOHEUHO-DJIEMEHTHOM AaHAJIU3€ YCTOMYMBOCTU OTKOCOB M TPYHTOBBIX
coopyxenuii [9, 10].

Pe?)y.]'IBTaTBI YUCJICHHOI'O MOACINPOBAHHA

Jns ucxonHol Mozenu 6e3 TpoTUBO(MIBTPAIIMOHHON TPaHIIIeH IIPH YPOBHE ITaBOIKOBOI BOJIBI
8 M TOJy4YeHBbI W30MOJSI TOPU30HTAIBHBIX, BEPTHUKAIBHBIX M CYMMAapHBIX MEpEeMEIIeHUH, a Takxke
M30T10JIs1 HOPMAIIBHBIX M KacaTeIbHBIX HANPSHKCHUI. AHAIN3 Pe3yJIbTaTOB ITOKAa3bIBACT, YTO Hauboiee
BbIpaXEeHHBIE AedopManuu (OpMHPYIOTCS B OTKOCHOW YacTh JaMObl M B TPHJIETAIOUICH 30HE
OCHOBaHHMS (PUCYHOK 3).

MakcuManbHble TOPU30HTAIBHBIE IEPEMEILEHUS 110 LIKale U30I0JIEH COCTaBIAOT 0K0JIo 143
mM. HampaBnenue mnepeMemieHui CBS3aHO C JICHCTBHEM THMIPOCTAaTHYECKOTO JaBJICHUS BOJHI,
BBI3BIBAIOIECTO CMEIEHHE TPYHTOBOI'O MacCMBa B CTOPOHY HH30BOTO OTKOca. MakcumaabHbIe
BEPTHKAJIBHBIC IEPEMEIIEHUS JOCTUTAIOT OKOJIO 23 MM, a MaKCHMaJIbHBIE CyMMapHbIe NepeMeleHus
— oKoJIo 144 MM.

PacripeneneHne HOpPMabHBIX HANPSDKEHHH TOKA3bIBAET, YTO IMOBBIIICHHBIC 3HAYCHHS
q)opMprfoTc;I NPEMMYIIECTBEHHO B HIDKHEW 4YacTH Teja JaMObl U B OCHOBaHMH. MakCHMallbHBIC
3HaueHuss 0 J0CTUTatoT mpuMepHo 27,7 T/M?, a MakCUMalbHble 3HaYeHust U HAXOATCS B JUANA30HE

okosio 4,9 1/M* mo abcomoTHOM BenuuuHe. KacarenbHble HampsbkeHust T mocturaior okono 14,1

1/M2. Hanbonee onmacHBIMU 30HAMH SBJISIOTCS OTKOCHAs 4acCTb, Y4aCTOK COIIPSKCHHA TCJIa ,Z[aM6I>I C
OCHOBAHUEM U IpUJICTAIOIIAaA 00J1aCTh OCHOBAHUS.

Pucynok 3. I'paduueckuii ananus u3omnonei nepeMenieHus 1 HalpsDKeHUH TP yCUIIEHUU
IPOTUBO(UIBTPALIMOHHBIM SPOM IIpH § METpax BOAHOTO Haropa

[Tpu yBenuueHMH YpOBHs MaBOAKOBOro Hamopa a0 10 M Habmomaercss CyIIEeCTBEHHBIM poCT
nepeMeneHni 1 HanpsbkeHni. MakcuManbHble TOPU30HTAIbHbBIE TIEPEMEIICHHS] IOCTUTAIOT IPUMEPHO
202 MM, BepTHKaIbHbIE — OKOJIO 28,6—29 MM, a cymmapHbie — 0K0J10 203 MM (pUCYHOK 4).

Poct nmepemenieHuii 0OBSICHSIETCS YBEIMUEHUEM T'MJIPOCTATUUYECKOIO JAaBJICHHUS Ha BEPXOBOM
otkoc. [Ipu NoBBIIEHNH YPOBHS BOJBI BO3PACTAET TOPU30HTAIbHASI COCTABIAIONIAS BO3JICHCTBUSA, UTO
MPUBOJIUT K OoJjiee BBIPAXEHHOMY CMEILEHUI0 TPYHTOBOIO MAacCHBa M YCWICHHIO Jedopmanuit
OCHOBAHUS.
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HanpspKeHHOE COCTOSHHE TaKKe H3MEHseTcs. MakcuManbHble 3HadeHuss 0 JOCTHUIaroT
npumMepHo 36,4 /M2, 0 - okono 6,0 /M2, at - okono 18,4 1/mM% Ilo CpaBHEHHIO ¢ PACYETOM IPH
Harope 8 M OMacHbIe 30HBI COXPAHSIOT AHAJIOTUYHOE PACIIOJIOKEHHE, OJHAKO CTAaHOBATCS Ooiiee
BBIPOKEHHBIMUA. JTO MOJTBEPXKJAET, YTO MOBBIIICHHE YPOBHS MAaBOJKOBOTO HAaropa MPUBOIUT HE
TOJIBKO K KOJIMYECTBCHHOMY VYBEIMUYCHHUIO TEPEMEIICHUH, HO W K YCHUJICHHIO KOHIICHTPAIUU
HaMnpsHKEHUH.

Pucynoxk 4. I'paduueckuii aHanu3 U30moel nepeMenieH s U HalpsHDKeHUH TP yCUIIEHUU
MPOTUBOPMIBTPALMOHHBIM SiAPOM TIpH 10 MeTpax BOJHOTO Hamopa

B mozenu ¢ mpoTHBOQMIBTPAIIMOHHOM TpaHIIeeld NpH YpOBHE BOABI 8 M MaKCHMaJlbHbIE
TOPU30HTANIbHBIE TIEPEMEIICHHs] COCTaBIsAIOT oOkoio 132,7 MM, a MakcUManbHbIE CyMMapHbBIE
nepemenieHuss — okojo 134,3 MM (pucyHok 5). Ilo cpaBHeHHMIO ¢ MOAENbIO 0€3 TpaHIIEH
HaOII0/IaeTCsl CHUKEHHE TOPU3OHTANIBHBIX M CYMMapHBIX TepeMelleHuil. DTO TMOoKa3bIBaeT, 4TO
YCTPOICTBO TpaHILEH OKA3bIBAET MOJIOKUTEIBHOE BIMSIHUE HA OOIIYyI0 1e(OpMAaTUBHOCTh PacueTHOM
CUCTEMBI.

BeprukanbHble nepeMenieHns Ipyu 3TOM OCTAOTCs OJIM3KUMU K 3HAYEHUSM HCXOJHOM MOJIENH
U cocTaBIsAOT okoio 23 mm. CremoBaTensHO, BIMSHHUE TpaHIIEd HAauOOJIee 3aMETHO MPOSBIISAETCS
UMEHHO 110 TOPU30HTAIbHON COCTaBISIOUICH eOpMUPOBAHMS, YTO JIOTHYHO JJISi COOPYKEHMS,
BOCIPUHUMAOIIEr0 OOKOBOE THAPOCTATUYECKOE aBICHHUE.

OpnHako aHanmu3 M30MOJIeH HAINpPSHKEHWH MOKa3bIBaeT, YTO HAIMYWE TPAHIIEH MPUBOIUT K
NepepacipeIeICHUI0 HaIPsHKEHHOTO COCTOsiHMSL. B 30He TpaHmien u BOJNM3M €€ CONpSKEHHS ¢
TPYHTOBBIM MAacCCHBOM BO3HUKAIOT JIOKaJbHBIE KOHIIEHTPALMK HaMpshDKeHWd. MakcuManbHbIe
3HadeHns 0 pocturaror okono 33,9 /Mm% 0 - okomo 11,8 /™% at - okomo 18,2 1/m2. Takoi
pe3yNbTaT CBUAETEIBCTBYET O TOM, UYTO TpaHIEs CHUXKAET 00IIue MepeMelIeHNs, HO OJHOBPEMEHHO
MOXKET CO3/7]aBaTh JIOKAJbHO HANpPSKEHHbIE 30HBI, TPEOYIONIUE JOMOJIHUTENBHOW OIEHKH TpH
MIPOEKTHPOBAHUHU.
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Pucynoxk 5. I'paduueckuii ananus u3omnosen nepeMenieHus U HallpsDKeHUH IPU yCUIIEHUU
IPOTUBOMUIBTPALIMOHHBIM SPOM U TPAHILEAMH NPU § METPAaX BOJHOIO HAIlOpa

[Ipu ypoBHe maBoakoBoro Hamopa 10 M B Mojenu cC TpaHiueedl MaKcUMajbHbIC
TOPU3OHTANILHBIE TEPEMEIICHUSI COCTaBIAIOT OKOo 191 MM, BepTHKaabHble — OKOJIO 28,6 MM, a
cyMmMmapHble — okoio 192.8 mm (pucyHnok 6). Ilo cpaBHeHHIO ¢ MOJeNbl0 0e3 TpaHIIeu MPU TOM Ke
YPOBHE BOJIbI HAOIIOIAETCS CHIDKEHNUE TOPU3OHTAIBHBIX M CyMMAapHBIX IEPEMEIICHHM.

HecmoTpst Ha cHimkenue neOpMAaTUBHOCTH, XapaKTEp OIMACHBIX 30H OCTAETCS CXOJHBIM:
MaKCHUMaJbHbIe TMEPEMEIICHUsS M TOBBIIICHHBIE HAMpPsDKEHUS (QOPMUPYIOTCS B 00JacTU HH30BOTO
OTKOCa, B OCHOBAaHUU M B 30HE CONMPSHKEHUS TPAHIIEH C TPYHTOBBIM MAacCCHBOM. JTO YKa3bIBaeT Ha
HEO0OXOUMOCTD JTaTbHEHUIIIEro yTOYHEHHs] TeOMETPUU MPOTUBODUIBTPAIIIOHHON TpaHIIIeH, BKIIOYast
ee TyOuHy, UPUHY, TTOJI0)KEHNUE OTHOCUTEIHHO OCH JaMOBI U MaTEpHaIl 3alOTHEHUS.
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Pucynoxk 6. I'padnueckuii aHamn3 U3010J€ei nepeMerneHus 1 HaupsHKeHUH Ipu yCUIIEHUH
MPOTUBOGMIBTPAIIMIOHHBIM SIpOM U TpaHuiessMu 1pu 10 MeTpax BOJAHOr0O Harmopa

CpaBHHTENIBHBIN aHAIU3 PE3YJIBTATOB
CBoJHBIE pe3yibTaThl YHCIEHHOTO MOJIEIMPOBAHUS MpeJCTaBieHbl B TaOnuie 3. 3HaueHUS

IIPUBEEHBI 10 LIKAJIaM M30I0JIEH pacueTHBIX MOJAEIEH U MCIONb3YIOTCS U CPABHUTEIBHON OLIEHKU
BapHaHTOB.
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Tabnuua 3. CpaBHeHHE Pe3yIbTaTOB YUCICHHOTO MOJICTIMPOBAHUS

Pz:l‘:)‘:/lTa}:-lI;{ﬁ J__D=+=o MM LD=|=0 MM | TOo+eMM 4 o T/M? ] o T/M? W, T/m?
bes tpanmren, 8 M ~143,2 ~23,1 ~144,2 ~27,7 ~4,9 ~14,1
be3 tpanmien, 10 m ~202,0 ~28.,6 ~203,4 ~36,4 ~6,0 ~18,4
C Tpanieeii, 8§ M ~132,7 ~23,0 ~134,3 ~33.9 ~11,8 ~18,2
C tpanmeeit, 10 m ~191,1 ~28,6 ~192,8 /1 H/1 ~24,15

[ToBbIlIeHHE YPOBHSI MABOJAKOBOro Hamopa ¢ 8 A0 10 M NPUBOIUT K 3HAUYUTEIBHOMY POCTY
nepemenieHuil. J{ns Moxenu 6e3 TpaHiled rOpU3OHTAIbHBIE NEPEMEIICHHs] BO3PACTAIOT MPUMEPHO C
143 no 202 mm, T0o ecth Oosee yeM Ha 40 %. CymMmapHBIC TepEMEIICHUsT YBETHUYNBAIOTCS IPUMEPHO C
144 no 203 mMM. AHamoTMYHAs TEHACHIMS HAOIIOAACTCS U B MOJICTIM C TPaHIIEEH: NMPU yBEIUYCHUHN
ypoBHs BozibI ¢ 8 10 10 M cyMMapHBbIe nepeMeleHns Bo3pacTatoT npumMepHo ¢ 134 1o 193 mm.

YCTpolCcTBO NPOTUBOPMIBTPALIMOHHOW TPAHIIEW CHUYKAET TOPU3OHTAIbHBIE U CyMMapHbIE
nepemenieHus. [lpu ypoBHe BoAbl 8§ M TOPH3OHTAIBHBIEC MEPEMEILICHUS YMEHBIIAIOTCS MPUMEPHO Ha
7,3 %, a cymmapuble — npumepHo Ha 6,9 %. IIpu ypoBHe Boabl 10 M CHM)KEHHE FOPU30HTAIBHBIX
MepeMeNIeHI cocTaBiseT npumepHo 5,4 %, a cyMmMapHbIX — OKoJI0 5,2 %. CnenoBaTeNnbHO, TpaHILes
OKa3bIBACT TOJIOKHUTEIIbHOE BIMSHHE Ha 0Oyl JaepopMaTUBHOCTH JaMObI, OJIHAKO €€
3¢ (HEeKTUBHOCTH MO IEPEMELICHUSIM SIBISIETCS YMEPEHHOM.

OaHOBpEMEHHO € 3TUM TpaHIIEs BbI3bIBAET NIepepacnpe/iesieHne HanpsbkeHuid. s BapuanTa ¢
TpaHIleell NpH YPOBHE BOABI 8 M HAOIIOJAETCAs POCT JIOKaIbHBIX 3Hadenuit O , 0 u T mo
CPaBHEHHIO C MOJIENIBIO 0€3 TpaHIIen. DTO HEe O3HAYAeT, YTO TPAHILEs SBISETCS HEAPPEKTUBHOM, HO
MOKAa3bIBaeT, 4YTO ee paboTa JOKHA OIIEHMBATHCS KOMIUIEKCHO: HE TOJIBKO MO YMEHBIIECHUIO
MepeMenieHruii, HO ¥ M0 XapaKTepy KOHIIEHTPAIMKM HANPSIKEHUM B 30HE KOHTAKTA C TPYHTOBBIM
MaccuBoM. KonmdecTBeHHOE cpaBHEHUE HAMPSHKEHUI BBIIOJIHEHO JIJIS TPEX pacueTHBIX BAPHAHTOB, 110
KOTOpBIM OBbUIN MOJIyYEHBI IOCTOBEPHBIE 3HAYEHUS IIKas n3omnosied. [l BapuaHTta ¢ TpaHueell npu
YPOBHE MaBOJAKOBOro Hamopa 10 M aHanu3 HampsyKEHHOTO COCTOSIHUS BBINOJIHEH KAaue€CTBEHHO, IO
XapakTepy pacrpeeneHus u3omnojied, 0e3 BKIIOYEHHS YHCIEHHBIX 3HAYEHWH B CPaBHUTEJIBbHYIO
Tabnuily.

[TosrydyeHHBbIE pe3yibTaThl COTNIACYIOTCS C BBIBOJAMM COBPEMEHHBIX MCCIIEJOBAHMM, COTJIAaCHO
KOTOPBIM TMPOTUBO(UIBTPALIMOHHBIE CTEHKH M TPAHIIEH CIOCOOHBI CHUXATh (PUIBTPAIMOHHOE
BO3JICUCTBUE M U3MEHSTH TUIPABINYECKUE TPATUEHTHI, HO UX 3(P(HEKTUBHOCTH 3aBUCHUT OT TIOJIOKECHHUS,
r7yOuHBI, JIMHBI U B3aUMOJICHCTBUS C TPYHTOBBIM OocHOBaHMeM [4, 5, 11]. Kpome Toro, uccnenoBanus
MEXaHM3MOB pa3pylleHus JaM0 TMOKa3blBalOT, YTO OLIEHKA YCTOWYMBOCTU JIOJKHA YYUTHIBATH
COBMECTHOE BIHMSHUE (HUIbTpallnu, nedopMaluil U HAMPSKEHHOTO COCTOSHUS, a HE OTPAHUYUBATHCS
TOJIBKO OJIHUM pacyeTHBIM mapameTrpom [3, 10].

OO6cyxeHue pe3ybTaToB

Pe3ynbTaTel YNCIEHHOTO MOJEINPOBAHUS OKA3bIBAIOT, YTO IMOBBIIIEHUE [TABOJIKOBOIO HANopa
ABIISICTCA  OIpenessaionuM  (akropoM pocta aedopManuii HacblmHOM HamopHoM namObl. Ilpu
YBEJIMYEHUHU YPOBHS BOABI ¢ 8 10 10 M MPOUCXOINUT 3aMETHBIA POCT FOPU3OHTAIBHBIX U CyMMapHBIX
nepeMeInieHni. 310 0OBsACHIETCS yBETMUYEHUEM T'HMIPOCTAaTUYECKOTO JaBICHHUS Ha BEPXOBOH OTKOC U
yCHJIEHHEM OOKOBOTO BO3/E€HCTBUS Ha TPYHTOBBIN MacCHUB.

[TpoTuBOGMIBTPALIMOHHAS TPAHIIEsS CHUXKAET FOPU3OHTAIBHBIE U CyMMapHbIE NepeMeIeHus,
YTO MOKHO paccMaTpuBaTh KakK MOJOKHUTEIbHBIA 3((EKT ¢ TOUKU 3peHus o0Iel aedopMaTUBHOCTH
coopyxkeHus. OIHaKO pe3ysbTaThl MOKa3bIBalOT, YTO YCTPOWCTBO TPAHILIEU MPUBOJIUT K U3MEHEHUIO
XapakTepa pacHpeiesieHHs] HAaNpsKeHWW. B 30He TpaHIIen BO3HUKAKOT JIOKAJIBHBIE KOHUEHTPALMU
HaNpsDKEHUH, YTO CBSA3aHO C pa3inuueM Jae(OpMaIlMOHHBIX XapaKTEPUCTHK TPyHTa U MaTepuaia
TpaHIIEH, a TAKXKE ¢ IIepepacnpeieICHUeM Harpy3ky B Telle 1aMObl U OCHOBaHUU.
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TakuM oOpa3oM, TPOTUBO(PIIBTPAIIMOHHAS TPAHIIES HE JOJDKHA OLEHUBATHCSA TOJBKO Kak
3JIEMEHT, yMeHbIawmuii (uibrpanuo. Ee HeoOxoaummo paccMaTpuBaTh KaK KOHCTPYKTHBHBIN
AJIEMEHT, BIUSIONIMA HA HANPSHKCHHO-ACPOPMUPOBAHHOE COCTOSHHE BCEH CHUCTEMBI «aamba —
ocHoBaHHe». [loaToMy TpW JaNbHEHIIEM HCCIIEIOBAaHUH IIEIECO00pa3HO PACCMOTPETh HECKOJIBKO
BapUAHTOB I'€OMETPHUH TPAHIIICU: BEPTHUKAIbHYIO, HAKIIOHHYIO, 3arTyOJICHHYI0 B OCHOBaHHUE, a TaKKe
KOMOWHHUPOBAHHBIE PEIICHUS.

JIJisi OKOHYATEIBHON OIEHKH YCTOMYMBOCTH JaMOBI B JAIbHEWUIIEM HEOOXOAMMO TOTIOTHHUTH
aHanu3 pacyeToM KoddduimenTa 3amaca  yCTOWYMBOCTH METOJOM CHWDKEHHS TMPOYHOCTHBIX
XapaKTEePUCTUK TpyHTa. B 3TOM cnydae mnapaMeTpbl CUEIJICHUS W yria BHYTPEHHETO TPEHHS
MOCTE0BATEIbHO CHUXAIOTCS 10 MOMEHTa TOTEPU YCTOMYMBOCTA MOJEIU, a MpeaesIbHbII
KOX(QQHUIUEHT CHUKEHUS NPUHUMAETCS Kak KOX(PQUIMEHT 3amaca yCTOMYMBOCTH. Takoil moaxon
IIMPOKO TPUMEHSAETCS B KOHEUYHO-3JIEMEHTHOM aHaliu3€ YCTOMYMBOCTH OTKOCOB M TPYHTOBBIX
coopyskenuii [9, 10].

BriBogsr:

l. BbImosHEHO YKMCIEHHOE  MOJIENMPOBAHUE  HANPSHKEHHO-AE(HOPMUPOBAHHOIO  COCTOSHHUS
HACBIMTHON HAMOPHOW JamOBbI AJIs YEThIPEX PACUETHBIX ClydaeB: 0e3 MPOTUBO(DUIBTPALIMOHHON
TpaHILIEU U C TpaHIleel Npu ypOBHIX MaBoAKOBOro Hanopa 8 u 10 m.

2. VCTaHOBJEHO, YTO MOBBIEHUE YPOBHS MABOAKOBOM BOAbl ¢ 8 g0 10 M mnpuBOAMT K
CYIIECTBEHHOMY pOCTY TOPH3OHTAJIBHBIX W CyMMapHbBIX mnepemenienuid. [lms momenu 06e3
TpaHUIEM MaKCUMaJbHble CyMMapHbIE€ IEPEMEIICHUs YBEINUUBAIOTCA NpuMepHo ¢ 144 no 203
MM.

3. Hamuuue npoTMBOGHIBTPAIIMOHHON TPAHINEW CHUKAET MAKCMMAJIbHBIE TOPHU3OHTAIBHBIE U
cymMmapHble niepemernienus. [Ipu ypoBHE BOJAbI 8 M CHIKEHHE CYMMAapHBIX MEpeMelIeHUi
cocTaBisieT nmpuMepHo 6,9 %, npu ypoBHe Bojbl 10 M — okoito 5,2 %.

4. BiusHue TpaHUIeW HauOOJIEE BHIPAKEHO MO TOPU3OHTAILHOM COCTABISIONIEH 1e()OPMUPOBAHHS,
YTO CBSI3aHO C XapaKTepOM JIEHCTBUS T'MIPOCTaTUUYECKOIO JaBJIECHUS HA TEJIO 1aMOBbl.

5. VCTpoHcTBO TpaHIIEW CONMPOBOKIAETCS TEPEPACIIPENETECHUEM HANPSHKEHUH U (HOPMUPOBAHMEM
JIOKAJIbHBIX 30H KOHILEHTpAallMHM HANpsOKEHWH B OOJIACTH €€ PACHOJIOKEHUS U COMNPSIKEHUS ¢
TPYHTOBBIM MacCHBOM.

6. Haubonee omacHble 30HBI BO BCEX PACUETHBIX Cilydasx (hOPMUPYIOTCS B PallOHE HU30BOTO
0TKOCa, B OCHOBaHUH J1aMOBbl U B 00JIACTU CONPSIKEHUSI KOHCTPYKTUBHBIX FJIEMEHTOB.

7. TlonmyueHHBbIE pPE3yJbTAThl IOKA3bIBAKOT, 4YTO MPOTHBOQMILTPALMOHHAS TPAHIIES MOKET
paccMaTpUBaThCS KaK KOHCTPYKTHBHOE MEpOINpPHUATHE, CHIDKarollee oOIyto J1eopMaTHBHOCTD
namMOBbl, OJIHAKO €€ MapaMeTphl JOJKHBI HAa3HAYaThCSl C YYETOM HE TOJIBKO (MIBTPALMOHHOTO
s¢dexTa, HO U HANPSHKEHHO-Ae()OPMUPOBAHHOTO COCTOSHUS COOPYKEHHUS.

8. Jlns nanbHEWIIEro pa3BUTHs MCCIENOBAHUS HEOOXOMMMO BBIOJHHUTH pacuerT KodduiuenTa
3armaca yCTOMYMBOCTM METOJIOM CHUKEHMSI INPOYHOCTHBIX XapaKTEPUCTUK TPyHTA, a TaKkKe
paccMOTpeTh HECKOJBKO BAapHAHTOB T€OMETPUH M PACIOJIOKEHUS] MPOTHBO(PHUIBTPALIMOHHON
TpaHILEN.
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ABSTRACT

Water quality assessment is an important component of environmental monitoring and
sustainable water resource management. Traditional assessment approaches based on deterministic
thresholds often encounter difficulties when dealing with uncertainty, nonlinear relationships, and
incomplete environmental information. Adaptive Neuro-Fuzzy Inference Systems (ANFIS), which
combine fuzzy logic and artificial neural networks, have emerged as a promising tool for
environmental modeling and water quality prediction. This review summarizes the theoretical
foundations of ANFIS, examines its applications in water quality assessment, discusses recent
developments in hybrid neuro-fuzzy models, and compares ANFIS with other machine learning
approaches. The analysis demonstrates that ANFIS-based approaches frequently outperform
conventional statistical methods and provide a balance between predictive accuracy and
interpretability.

Keywords: ANFIS, water quality assessment, fuzzy logic, machine learning, environmental
monitoring.

1. Introduction

The deterioration of water quality caused by industrial discharge, agricultural runoff,

urbanization, and climate change has become a major environmental concern worldwide. Reliable
assessment and prediction of water quality are essential for protecting aquatic ecosystems and ensuring
sustainable water resource management.

Conventional water quality assessment methods are usually based on water quality indices and
predefined environmental standards. Although these approaches are widely adopted, they often
struggle to represent uncertainty and nonlinear interactions among environmental variables. Recent
advances in artificial intelligence and machine learning have provided alternative approaches for
environmental modeling and prediction. Machine learning methods are increasingly used for
monitoring, forecasting, and evaluating water quality in surface water, groundwater, wastewater, and
drinking water systems [1].

Among various intelligent techniques, Adaptive Neuro-Fuzzy Inference Systems (ANFIS) have
attracted considerable attention because they combine the reasoning capability of fuzzy systems with
the learning ability of neural networks [2]. Due to their ability to handle uncertainty and nonlinear
relationships, ANFIS models have been successfully applied to river water quality assessment,
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groundwater evaluation, pollutant concentration prediction, and environmental decision-support
systems.

This review presents the main concepts of ANFIS, discusses traditional and intelligent
approaches to water quality assessment, summarizes recent applications of neuro-fuzzy systems, and
highlights future research directions in this rapidly developing field.

2. Water Quality Assessment Methods
Water quality assessment has traditionally been based on environmental standards and water

quality indices. One of the most widely used approaches is the Water Quality Index (WQI), which
aggregates multiple water quality parameters into a single numerical value representing the overall
condition of a water body. WQI simplifies complex environmental information and facilitates
communication between scientists, policymakers, and the public.

Despite its popularity, WQI has several limitations. The method often relies on predefined
weighting coefficients and threshold values that may not adequately represent local environmental
conditions. Furthermore, the aggregation process may obscure important relationships among
individual water quality parameters.

Statistical techniques such as regression analysis, principal component analysis (PCA), cluster
analysis, and time-series modeling have also been widely used for water quality assessment. These
methods provide valuable insights into environmental processes but may struggle to capture highly
nonlinear relationships among variables.

Expert systems and rule-based approaches represent another category of water quality
assessment methods. Such systems incorporate expert knowledge into decision-making processes and
can provide transparent explanations for classification results. However, their effectiveness depends
heavily on the availability and quality of expert-defined rules.

The emergence of artificial intelligence and machine learning has significantly expanded the
range of available assessment tools. Artificial Neural Networks (ANN), Support Vector Machines
(SVM), Random Forests (RF), Extreme Learning Machines (ELM), and ANFIS have demonstrated
strong predictive capabilities in environmental applications. These approaches can model complex
nonlinear relationships and process large datasets more effectively than many traditional methods.

3. Water Quality Indicators
Water quality assessment relies on a variety of physical, chemical, and biological indicators that

reflect the condition of aquatic ecosystems. The selection of appropriate indicators depends on the
objectives of monitoring programs and the characteristics of the studied water body.

Dissolved Oxygen (DO) is one of the most important indicators of aquatic ecosystem health.
Adequate oxygen concentrations are essential for the survival of fish and other aquatic organisms. Low
DO levels often indicate organic pollution and excessive biological activity.

Biochemical Oxygen Demand (BODs) measures the amount of oxygen required by
microorganisms to decompose organic matter in water. High BODs values generally indicate elevated
levels of organic pollution and reduced water quality.

Ammonium (NHa4") is an important indicator of nutrient pollution originating from agricultural
runoff, wastewater discharge, and industrial activities. Elevated ammonium concentrations may
contribute to eutrophication and negatively affect aquatic ecosystems.

Total Phosphorus (TP) is another key nutrient parameter commonly used in water quality
monitoring. Excessive phosphorus concentrations can stimulate algal blooms and accelerate
eutrophication processes in rivers, lakes, and reservoirs.
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Boron (B) is frequently monitored in regions affected by industrial activities and irrigation
practices. Although boron is an essential micronutrient for plants, excessive concentrations may pose
risks to aquatic organisms and agricultural productivity.

These indicators are often used individually or combined within water quality indices and
predictive models. Their complex interactions make them suitable candidates for intelligent modeling
approaches such as ANFIS.

4. Foundations of Fuzzy Logic and ANFIS
The concept of fuzzy logic was introduced by Zadeh in 1965 through the theory of fuzzy sets,

providing a mathematical framework for handling uncertainty and imprecise information [3]. Fuzzy
systems are particularly suitable for environmental applications because environmental indicators
rarely exhibit strict boundaries between quality classes.

Fuzzy inference systems generally consist of three main components: fuzzification, rule
evaluation, and defuzzification. During fuzzification, crisp input values are transformed into fuzzy
linguistic variables using membership functions. Rule evaluation applies expert-defined IF-THEN
rules, while defuzzification converts fuzzy outputs into numerical values.

Two of the most widely used fuzzy inference systems are the Mamdani and Takagi—Sugeno
models. Mamdani systems are known for their interpretability and are commonly used in decision-
support applications. Takagi—Sugeno systems employ mathematical functions in rule consequents and
are particularly suitable for adaptive learning and predictive modeling.

The ANFIS architecture was introduced by Jang in 1993 as an adaptive network implementing
a Takagi—Sugeno fuzzy inference system [4]. ANFIS combines the transparency of fuzzy logic with the
learning capability of neural networks, enabling automatic adjustment of model parameters based on
training data.

A typical ANFIS model consists of five computational layers:

1. Layer 1 — Fuzzification: Input variables are transformed into fuzzy membership values using
predefined membership functions.

2. Layer 2 — Rule Evaluation: The firing strength of each fuzzy rule is calculated.

3. Layer 3 — Normalization: Rule firing strengths are normalized to ensure proportional
contributions.

4. Layer 4 — Consequent Calculation: Consequent parameters are computed using linear
functions of input variables.

5. Layer 5 — Output Generation: The outputs of all rules are aggregated to produce the final
prediction.

Unlike conventional neural networks, ANFIS maintains a transparent rule-based structure while

simultaneously learning model parameters from data. This characteristic makes ANFIS especially
attractive in environmental decision-support systems where interpretability is important.

Several types of membership functions can be used in ANFIS, including triangular, trapezoidal,
Gaussian, generalized bell-shaped, and sigmoid functions. The choice of membership function can
significantly influence model performance and prediction accuracy.

5. ANFIS Applications in Water Quality Assessment
Numerous studies have demonstrated the effectiveness of ANFIS in predicting and evaluating

water quality indicators.

Sahu et al. proposed an ANFIS-based methodology for predicting the Water Quality Index
(WQI) and reported satisfactory prediction accuracy compared with conventional methods [5]. Their
work demonstrated that neuro-fuzzy systems can efficiently estimate overall water quality conditions
using multiple environmental parameters.
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Azad et al. investigated ANFIS for predicting river water quality indicators including electrical
conductivity, sodium adsorption ratio, and total hardness. The study showed that ANFIS achieved high
predictive performance and that optimization algorithms further improved model accuracy [6].

Shah et al. applied ANFIS to surface water quality modeling and concluded that neuro-fuzzy
approaches effectively captured nonlinear relationships between water quality parameters,
outperforming several traditional modeling techniques [7].

Recent studies have also explored groundwater quality assessment. Chaudhary et al. developed
a hybrid fuzzy logic—ANFIS framework using 454 groundwater samples and demonstrated the
effectiveness of neuro-fuzzy modeling for drinking water quality evaluation [8].

In addition to predicting individual parameters, ANFIS has been widely used for water quality
classification, pollution risk assessment, and forecasting of seasonal variations in river systems. The
ability of ANFIS to integrate expert knowledge with observational data makes it particularly useful in
situations where environmental processes are complex and uncertain.

6. Hybrid ANFIS Models
A major research trend involves combining ANFIS with optimization algorithms.

Evolutionary approaches such as Genetic Algorithms (GA), Particle Swarm Optimization
(PSO), Differential Evolution (DE), and Ant Colony Optimization have been employed to improve
ANFIS training and parameter estimation [6,9]. These algorithms help optimize membership functions,
rule structures, and learning parameters, thereby enhancing predictive performance.

More recently, researchers have explored advanced metaheuristic algorithms including the
Firefly Algorithm (FA), Grey Wolf Optimizer (GWO), Whale Optimization Algorithm (WOA), and
Artificial Bee Colony (ABC) optimization. These techniques aim to overcome limitations associated
with local minima and parameter sensitivity.

Ahmadianfar et al. proposed a hybrid Wavelet-ANFIS-A-DEPSO model for electrical
conductivity prediction in river systems. Their results indicated significant improvements in prediction
accuracy compared with standalone ANFIS and several alternative machine learning models [10].

Hybrid ANFIS models have demonstrated superior performance in many environmental
applications because they combine the interpretability of fuzzy systems with the optimization
capabilities of evolutionary algorithms. The growing popularity of these approaches reflects the need
to address issues such as local minima, rule optimization, and parameter tuning.

7. Comparison with Other Machine Learning Methods
Machine learning has become an important tool in water quality analysis and prediction. Zhu et

al. reviewed the application of 45 machine learning algorithms in water systems and highlighted the
increasing use of artificial intelligence for environmental monitoring [1].

Compared with Artificial Neural Networks (ANNs), ANFIS offers improved interpretability
through explicit fuzzy rules. Support Vector Machines (SVMs) and Random Forests often provide
competitive predictive performance but generally lack the transparent reasoning mechanisms available
in neuro-fuzzy systems.

Recent comparative studies suggest that ANFIS remains highly competitive for small and
medium-sized environmental datasets, particularly when expert knowledge and wuncertainty
representation are important considerations [1,10].

Table 1 summarizes the main advantages and limitations of commonly used water quality
assessment methods.
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Table 1. Comparison of water quality assess:!
Method Advantages Limitations
Water Quality Index . . Limited flexibility and dependence on
(WQI) Simple and easy to interpret weighting factors
Fuzzy Logic Handles uncertainty and No automatic learning capability

linguistic information

Artificial Neural ) .. Black-box behavior and limited
High predictive accuracy

Networks (ANN) interpretability

Support Vector o o\ .

Machines (SVM) Good generalization performance Sensitive to parameter selection
Robust and resistant to e e .

Random Forest (RF) overfitting Limited interpretability

ANFIS Combines accuracy and Computational complexity for large
interpretability input spaces

The comparison indicates that ANFIS occupies a unique position among intelligent modeling
techniques by providing both predictive capability and transparent reasoning.

8. Advantages and Limitations of ANFIS
Adaptive Neuro-Fuzzy Inference Systems possess several characteristics that make them

attractive for water quality assessment applications. The integration of fuzzy logic and neural networks
allows ANFIS to model nonlinear environmental processes while maintaining a transparent rule-based
structure. Unlike conventional neural networks, ANFIS provides interpretable decision-making
mechanisms that can be understood by environmental experts.

Several studies have reported that ANFIS achieves high predictive accuracy in water quality
forecasting and classification tasks. The model can effectively handle uncertainty and imprecise
environmental information, which are common features of water quality datasets.

However, ANFIS also has certain limitations. As the number of input variables increases, the
number of fuzzy rules may grow significantly, leading to increased computational complexity. Model
performance may also depend on the quality and representativeness of training data. In addition, the
selection of membership functions and model parameters remains an important factor influencing
prediction accuracy.

Despite these limitations, ANFIS remains one of the most widely used intelligent approaches
for environmental modeling due to its balance between predictive performance and interpretability.

9. Challenges and Future Perspectives
Despite significant progress in neuro-fuzzy modeling, several challenges remain in the

application of ANFIS to water quality assessment.

One important challenge is the increasing volume and complexity of environmental data
generated by modern monitoring systems. The integration of data from remote sensing platforms,
Internet of Things (IoT) sensors, and automated monitoring stations requires scalable and
computationally efficient modeling approaches.

Another challenge involves data quality issues such as missing values, measurement errors, and
inconsistent sampling frequencies. Robust preprocessing and data fusion techniques are therefore
essential for reliable model development.

Future research is expected to focus on the integration of ANFIS with Geographic Information
Systems (GIS), remote sensing technologies, and real-time monitoring networks. Such integration
could support spatially explicit water quality assessment and improve environmental decision-making.
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The emergence of Explainable Artificial Intelligence (XAI) also presents new opportunities for
enhancing the transparency and acceptance of intelligent environmental models. Combining ANFIS
with explainable machine learning techniques may improve stakeholder confidence and facilitate
practical implementation.

Another promising direction is the development of digital twins for aquatic ecosystems. Digital
twin technologies can integrate real-time monitoring data, predictive models, and simulation tools to
support adaptive water resource management. ANFIS-based models may play an important role in
these next-generation environmental monitoring systems.

10. Conclusion
Water quality assessment remains an important area of environmental research and

management. The reviewed literature demonstrates that Adaptive Neuro-Fuzzy Inference Systems have
become a valuable tool for modeling complex environmental processes and predicting water quality
conditions.

The combination of fuzzy reasoning and adaptive learning enables ANFIS to address
uncertainty and nonlinear relationships commonly observed in environmental datasets. Numerous
studies have reported successful applications of ANFIS in river water quality classification, water
quality index prediction, groundwater assessment, and environmental forecasting.

Recent developments involving hybrid optimization algorithms have further enhanced the
predictive capability of neuro-fuzzy models. Comparative analyses indicate that ANFIS frequently
provides a favorable balance between accuracy and interpretability when compared with other machine
learning techniques.

Overall, the reviewed studies confirm the effectiveness of ANFIS as a promising approach for
water quality assessment and environmental decision support. Future advances in machine learning,
explainable artificial intelligence, loT-based monitoring systems, and environmental data analytics are
expected to further expand the applicability of neuro-fuzzy systems in sustainable water resource
management.
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Abstract
The subscription economy represents a paradigm shift from buying products outright to accessing
them through recurring payments. This comprehensive article examines why consumers across the
globe increasingly favour services over ownership. Drawing on recent academic papers, industry
reports, surveys, and news sources, it explores the scale and growth of the subscription economy, the
drivers behind consumer adoption, psychological factors that sustain subscriptions, generational
differences, challenges such as subscription fatigue, ethical and regulatory considerations,
environmental aspects, and future outlook.

1. Introduction

The concept of subscription — paying a recurring fee for continued access to a product or
service — is not new.

Publishing houses offered magazines and newspapers via subscription as early as the
17th century, and gym memberships followed in the 20th century. However, rapid digitalisation and
eLommerce have transformed subscriptions into a dominant business model across entertainment,
software, personal goods, transport and even healthcare. Rather than buying to own, consumers
increasingly prefer access to services that continuously deliver value, upgrades and convenience.

Economists describe this shift as the "subscription economy", a term popularised by Zuora
codounder Tien Tzuo. The subscription economy has grown by almost 600 % over the past decade and
is projected to exceed US$1.5 trillion by 2033.

2. Market Size and Growth of the Subscription Economy

The subscription economy’s scale is enormous. Grand View Research estimates that the global
subscription market was valued at about US$492.34 billion in 2024 and projects it will reach about
US$1.512 trillion by 2033, implying a compound annual growth rate of 13.3 %.

Swell’s 2026 statistics summarise that the subscription economy grew 435 % over the past
decade and will triple to over US$1.5 trillion by 2033. The Subscription Economy Index outperformed
the S&P 500 by approximately 4.6x over the last decade, highlighting the strong investor appeal of
recurring revenues. North America currently accounts for around 38 % of global subscription
revenues, while the B2B segment represents more than half of the market. Within subscriptions,

softwarehsAhKervice (SaaS) is forecast to grow fastest at about 15.8 % CAGR.
Table 1 — Subscription Economy Growth
Year Estimated Market Size | Source
(USD)
2024 US$492.34 billion Grand View Research
2026 USS$536 billion ReSubs statistics
2026-2030 (projection) ~67 % growth eMarketer projection
2033 (projection) US$1.512 trillion Grand View Research

3. Drivers of Subscription Adoption

3. 1 Consumer Drivers

Several factors encourage consumers to choose subscriptions over ownership:
» Convenience and seamless access. Subscription services remove the hassle of oneff purchases,
delivering products or content automatically. Harvard Business School notes that subscribers benefit
from the ability to spread costs over time, flexible cancellation and automatic upgrades.
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» Cost efficiency and budgeting. Subscriptions allow consumers to budget predictable monthly
payments rather than paying large upfront costs. In research by TechTarget, Americans spend around
US$924 per year on subscriptions and enjoy the flexibility of paying small amounts over time.

* Personalisation and continuous value. Streaming platforms and SaaS providers use algorithms and
data to tailor recommendations and updates, thereby improving satisfaction and reducing churn.
Fitness and nutrition services such as Peloton and Noom leverage data analytics to personalise
coaching and foster communities.

» Flexibility and choice. According to a 2025 survey of European consumers, 65 % prefer
subscriptions to onedime purchases because they offer flexible access, updates and the ability to
change plans easily. Swell reports that 27 % of subscribers would cancel if they were unable to pause
or skip deliveries, underscoring the importance of self&ervice controls.

* Access to exclusive content and experiences. Subscription businesses often provide exclusive content
or products, fostering a sense of privilege and anticipation. Boise State researchers note that beauty
subscription boxes produce anticipation and connect consumers to influencers, reinforcing habit and
belonging.

3. 2 Business Advantages

For  companies, subscription ~ models  offer  several = compelling  benefits:
* Predictable revenue and improved forecasting. Recurring payments generate stable cash flows,
allowing firms to plan more effectively. Harvard researchers highlight that subscriptiondased
companies grew 3.7x faster than the S&P 500, and 75 % of direct4o&Lonsumer companies now offer
subscription plans. The predictable revenue also helps firms manage inventory and resources.

* Higher lifetime value and loyalty. Subscription customers generate three to five times more revenue
over their lifetime compared with one4ime purchasers. Swell notes that 70 % of subscription revenue
comes from existing customers, and that loyal subscribers (roughly 30 % of the base) produce 80 % of
subscription revenue.

* Lower acquisition costs and customer insights. Because revenues accrue over time, subscription
businesses can amortise customer acquisition costs and invest in targeted marketing. Subscriptions also
provide a continuous stream of behavioural data that can be used to refine products, segment
customers and cross4ell complementary services.

* Product differentiation and entry into new markets. By bundling products or services and offering
tiered pricing, firms can appeal to different customer segments. Examples include streaming bundles
(e.g., Disney+ with Hulu) and hybrid models mixing subscription, payerdise and ad&upported tiers.

4. Types of Subscription Models and Examples
Subscription models span many industries. Key categories include:

4. 1 Software as a Service (SaaS)

SaaS replaces perpetual software licences with cloud-based access. Customers pay recurring fees
to use applications such as Microsoft 365, Adobe Creative Cloud and Salesforce. Research
underscores that SaaS models reduce upfront costs, provide automatic updates, enhance scalability,
and often offer tiered pricing to match user needs. For businesses, SaaS ensures continuous revenue
and facilitates ongoing customer relationships and support.

4. 2 Streaming Media and Entertainment
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Video and music streaming services such as Netflix, Disney+, Spotify and Apple Music have
redefined how people consume content. Subscribers pay monthly fees for unlimited access to vast
libraries of films, series and songs. Streaming platforms use recommendation algorithms and produce
exclusive content to maintain engagement and reduce churn. The success of streaming demonstrates
consumers’ preference for instant access and curated experiences over traditional ownership.

4. 3 Subscription Boxes and Physical Goods

Subscription boxes deliver curated products such as beauty samples, meal kits or clothing to
customers’ doors. Examples include Birchbox, Ipsy, Blue Apron and Stitch Fix. Studies note that these
boxes leverage the excitement of surprise and personalization to foster anticipation and satisfaction.
Subscription boxes also serve as marketing channels for brands and offer direct-to-consumer
engagement, while consumers enjoy convenient discovery of new products.

4. 4 Mobility and Automotive Subscriptions

Car-as-a-service models such as Care by Volvo allow customers to subscribe to a vehicle with
insurance and maintenance included. Some automakers experimented with micro-subscriptions for
specific features; for example, BMW attempted to charge US$18 per month for heated seats but
scrapped the plan after customer backlash. Automotive subscriptions illustrate both the potential and
pitfalls of monetising hardware features through recurring fees.

4. 5 Health, Fitness and Wellness

The health and wellness sector has embraced subscriptions to deliver virtual workouts, coaching
and personalised nutrition. Services such as Peloton, Noom and WW (formerly Weight Watchers)
leverage subscription revenues to invest in new content and use data analytics to provide tailored
recommendations. These models foster community among users and create habitual engagement.

5. Psychological Factors Sustaining Subscriptions
Behavioural economics helps explain why consumers stay subscribed even when costs add up.
Key psychological mechanisms include:

* Loss aversion and the endowment effect. Once customers become accustomed to a service, they fear
losing access and therefore continue paying. The endowment effect leads people to place higher value
on services they already have access to.

* Sunk cost fallacy and habit formation. Regular payments create a sense of investment, making
customers reluctant to cancel even if usage declines. Habit loops form as subscriptions integrate into
daily routines.

* Inertia and mental accounting. Auto-renewal mechanisms exploit consumer inattention. Research by
Stanford’s SIEPR shows that auto-renewing subscriptions can boost revenues by 14-200 % because
consumers procrastinate on cancelling. Cancellations spike when consumers must update payment
information, indicating that inertia plays a major role.

* Perceived value and personalization. When services continually deliver new content or features,
subscribers feel they are receiving value. Advanced personalisation — such as streaming
recommendations and tailored coaching — enhances perceived utility and makes cancellation less
attractive.

6. Generational Differences and Spending Patterns

Subscription adoption varies across age groups. A 2026 report found that Americans held an
average of 8.2 active subscriptions and spent about US$219 per month; Gen Z spent US$377,
Millennials US$276, Gen X US$167 and Boomers US$87.

153



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

Another survey by Shortform in 2025 showed that 42 % of Gen Z and 44 % of Millennials spend more
than US$100 per month on subscriptions, compared with 27 % of Gen X and 24 % of Boomers. About
42 % of Gen Z and Millennials subscribe to six to ten services, while only 24 % of Gen X and
Boomers do.

European research shows similar preferences: 65 % of surveyed consumers across Europe favour
subscriptions for flexibility and updates, and 74 % support discount incentives to encourage them to
continue their subscription.

Table 2 — Generational Subscription Spending

Generation Monthly Spending (USD) | Average Number of
Subscriptions

Gen Z $377 ~6—10

Millennials $276 ~6—10

Gen X $167 ~1-5

Baby Boomers $87 ~1-5

7. Subscription Fatigue and Challenges

As subscriptions proliferate, consumers face "subscription fatigue" — the stress of managing
multiple recurring payments. A 2024 CNET study found that U.S. adults spend about US$91 per
month on subscriptions and that two-thirds experienced price increases in the previous year. Shortform
summarises that 57 % of respondents believe they are overpaying.

TechTimes defines subscription fatigue as financial strain, decision fatigue and loss of agency,
noting that average U.S. household streaming spend grew more than 30 % from 2023 to 2024. Reasons
for cancellations include financial pressures, reduced perceived value, opaque billing, auto-renewals
without reminders and difficult cancellation processes.

Psychological biases contribute to fatigue: consumers underestimate cumulative costs due to
mental accounting and remain subscribed out of habit or due to complex cancellation procedures. To
combat fatigue, experts recommend flexible pricing, bundling, transparent billing, frictionless
cancellation mechanisms, hybrid models (e.g., subscriptions combined with pay-per-use or
ad-supported tiers) and greater consumer control. European survey respondents emphasise
transparency: they want clear information about charges, cancellation, and refund periods and support
long-term subscriptions only when accompanied by discounts.

8. Ethical and Regulatory Considerations

Auto-renewal practices and complex cancellation flows raise ethical concerns.

A 2023 study from Stanford’s SIEPR found that auto-renewal models exploit consumer
inattentiveness, generating 14-200 % more revenue for firms because subscribers often forget to
cancel. When consumers were forced to update payment information, cancellations surged, suggesting
that inertia drives much subscription retention.

Boise State professor Samia Islam warns that subscription models can create "techno-feudalism"
in which profits depend on ongoing rent-like charges and firms become too embedded in daily life to
easily cancel.

Regulators are responding. The U.S. Federal Trade Commission has proposed a "click-to-cancel”
rule to make ending subscriptions as simple as signing up. The European survey also recommends
mandatory reminders before renewals and transparent terms.

Ethical subscription models should use clear pricing, allow easy cancellation and avoid
dark-pattern design. Failing to uphold consumer trust may lead to backlash, as exemplified by BMW’s
cancellation of its heated seat subscription after significant consumer dissatisfaction.

9. Environmental and Sustainability Considerations

Subscription services have mixed environmental impacts. On the one hand, sharing goods
reduces resource extraction and encourages reuse; on the other hand, packaging and shipping can
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generate waste. Sustainability-focused subscription boxes seek to minimise these externalities by using
recyclable or returnable packaging and curating eco-friendly products. These services make
sustainable choices accessible by introducing consumers to environmentally responsible brands and
providing guidance on reducing their footprint.

However, not all subscriptions are environmentally benign: frequent deliveries increase
transportation emissions and packaging waste. Companies are increasingly adopting sustainable
materials and urging customers to return boxes to be reused. Future regulation and consumer pressure
may drive further improvements in packaging and logistics.

10. Future Outlook
The subscription economy is poised for continued expansion but will evolve in response to
fatigue, regulation and technological advances. Market forecasts anticipate around 67 % growth

between 2026 and 2030 and a 9.36 % compound annual growth rate in subscription e-commerce
through 2034.

In the future, we can expect:

* Hybrid and usage-based models. Companies will combine subscription plans with pay-per-use and
ad-supported tiers to suit different budgets and reduce fatigue.

» Greater personalisation through artificial intelligence. Algorithms will become more adept at
predicting customer needs and tailoring recommendations, improving perceived value and reducing
churn.

* Consolidation and bundling. More firms will bundle multiple services — for example, combining
entertainment, news and fitness — to strengthen customer lock-in and cross-sell capabilities.

* Regulatory oversight and ethical design. Governments are likely to mandate clearer disclosures, easy
cancellation and periodic renewal consent, while companies that act ethically will win customer trust.

 Sustainability initiatives. Environmental considerations will drive innovations in sustainable
packaging, localised fulfilment and reuse programmes to reduce the carbon footprint of subscription
logistics.

11. Conclusion

The subscription economy embodies a fundamental shift from ownership to access, offering
convenience, flexibility and continuous value that resonate with modern consumer preferences. Market
data show explosive growth and robust performance relative to traditional businesses. Yet the model
poses challenges: psychological biases, subscription fatigue, opaque billing practices and
environmental concerns must be addressed.

To sustain long-term success, firms must design ethical, transparent and customer-centric
subscription experiences; regulators should safeguard consumers with clear rules and "click-to-cancel"
provisions; and consumers should remain vigilant about costs and value. As technology advances and
new models emerge, the subscription economy will continue shaping the way people access goods and
services, balancing convenience with responsibility.
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OIIEHKA SKCILTYATAIIMOHHOM MPUTOJHOCTH T'PYHTOB OCHOBAHUM
B 30HAX TEKTOHUYECKHX PA3JIOMOB
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AHHOTAIIUS. B cratbe paccMarpuBaercsi BIMSHHE TEKTOHMYECKUX Pa3jIOMOB Ha
HKCIUTyaTallMOHHYIO TPUTOJAHOCTh TPYHTOB OCHOBAaHHM 374aHui U coopyxkeHuil. Ocoboe BHUMaHUE
yAENSeTCsl CHUKEHHMIO HEeCYIeH CIOCOOHOCTH, Pa3BUTHIO HEPAaBHOMEPHBIX OCAJO0K, HU3MEHEHUIO
THIPOTEOJIOTUIECKUX YCIOBHH M PHCKY MOBEPXHOCTHOTO CMEIIEHHS B aKTHBHBIX PAa3JIOMHBIX 30HAX.
PaccMoTpeHbl OCHOBHBIE HMHXKEHEPHO-TE€OJIOTMUECKHE METOJbl BBISBICHHUS Pa3IOMOB, MOIXOIbI K
OLIEHKE TPUTOAHOCTH IUIOMAJAKH W MEPONPHUATHS MO CHW)KCHHUIO TEOTEXHHYECKHX pHCKOB.
[TomydyeHHble BBIBOJBI MOTYT HKCIIONB30BAThCSI TPU MPOCKTUPOBAHUU (YHAAMEHTOB U OICHKE
HAJIS)KHOCTH COOPY>KEHUN B CEICMUYECKN U TEKTOHUYECKHU OCJIOKHEHHBIX PalilOHAX.

KitoueBble cJi0Ba: TEKTOHMYECKUH pa3jioM, TPYHThl OCHOBaHUH, OJKCIUTyaTal[MOHHAs
MPUTOJHOCTH, HECYIIAsi CIIOCOOHOCTD, NeOpPMALINH, CEHCMUYECKHIA PHCK.

AHIJATIIA. Makanana TEKTOHMKAJBIK >KapbUIBIMAAPAbIH FUMaparTap MEH KYpbUIbICTap
HETI31HJIeT]1 TONBIPAKTApAbIH TalJalaHyFa >KapaMIbUIBIFBIHA 9cepi KapacTeIpbUiaasl. Herisri Hazap
TONBIPAKTapJIbIH KOTeprilml KaOUIeTIHIH TeMeHJeyiHe, OIpKenki emec MIerylepliiH JamyblHa,
THJIPOTEOJIOTUSUIBIK JKaFIaiIap/IblH e3repyiHe KoHe OEJICeHIi )KapbUIbIM aiiMaKTapbIHAAFsl Kep OeTi
BIFBICYBIHBIH ~KaylliHe ayAapbuiafbl. KapbUibIMOap[bl aHBIKTAYAbIH HHXKEHEPIIK-Te0IOTUsIIBIK
omiCTepi, KYPBUIBIC aJaHBIHBIH KapaMJbUIBIFBIH Oarajay TOCUIAEpl JKOHE T'€OTEXHUKAIBIK
TOyeKeJIep il TOMEH/IETY IIapajapbl CUIIATTaJIFaH.

Tyiiin ce3aep: TEKTOHMKAIBIK XApPBUIBIM, HETI3 TOIBIpAKTaphl, MailanaHyra >KapaMIbUIbIK,
KeTeprim Kabiner, aedopmanusiap, CeHCMUKAIBIK KayiIl.

ABSTRACT. The article reviews the influence of tectonic faults on the operational suitability of
foundation soils for buildings and structures. The main attention is given to the reduction of bearing
capacity, development of differential settlements, changes in hydrogeological conditions and the risk
of surface displacement in active fault zones. The paper describes basic engineering-geological
methods for fault identification, approaches to site suitability assessment and measures for reducing
geotechnical risks. The results may be used in foundation design and reliability assessment of
structures located in seismic and tectonically complicated areas.

Keywords: tectonic fault, foundation soils, operational suitability, bearing capacity,
deformation, seismic risk, engineering-geological investigations.

1. BBenenne

OKcIUTyaTallMOHHAS TPUTOJHOCTh TPYHTOB OCHOBAaHMW — 3TO CHOCOOHOCTH TPYHTOBOTO
MaccuBa B TEYEHHE PACUYETHOIO CpOKa CIyXObl COOPY)KEHHUS BOCIPHHMMATh Harpy3ku Oe3
HE/IOMYCTHUMBIX OCa/JI0K, KPEHOB, TOTEPH YCTOWYMBOCTH, MPOTPECCHUPYIOMIETO pa3pyIICHUS WU
OIAaCHOTO M3MEHEHHSI TUAPOTEOTOrMYECKUX YCIOBHMA. B OOBIYHBIX yCIOBUAX MPUTOAHOCTh OCHOBAHUS
OLICHMBAETCS MO HeCylled CrocoOHOCTH, AePOPMUPYEMOCTH, YCTOMUMBOCTH, (UIBTPALMOHHBIM
CBOWCTBaM, CTETEHU BOJIOHACBHILICHUS, NMPOCAJOYHOCTH, HAOyXaeMOCTH, Pa3zKIKAeMOCTH U JPyTUM
WH)KEHEPHO-TEOJIOTHYECKIM XapakTepucTukaM. OTHaKO HajdWdhe TEKTOHHYECKOTO pas3jioMa pe3Ko
YCIOXKHSET Takyl0 OLEHKY, IIOCKOJbKY TpPYHTOBas TOJIIIA CTAHOBUTCS IMPOCTPAHCTBEHHO
HEOJJTHOPOAHOM U MOYKET UMETh YUaCTKH € PE3KO OTIMYAIOIIMMUCS CBOIICTBaMHU.

TexToHMuYeCKUN pa3oM MpeACTaBisAeT cOOOW 30HY pa3pbiBa WJIM MHTEHCHUBHOI'O HAapyLICHHS
TOPHBIX TOPOA M TPYHTOB, BIOJb KOTOPOHl B TIEOJOTMYECKOM MPOIUIOM IPOUCXOAWIN MU
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MPOJOIKAIOT TPOUCXOAUTh OTHOCHUTEIbHBIC CMEIICHHS OJOKOB 3eMHOUM KOpHI. [[sl cTpouTenbcTBa
0COOCHHO ONAacHBI AKTHUBHBIE PA3JIOMBI, TO €CTh Pa3JIOMbl, CIIOCOOHBIE K COBPEMEHHBIM WM OYIyLIUM
CMELICHUSM. B reosornyeckoli #W  CEMCMOJIOTMYECKOM  MPAaKTHUKE AaKTUBHOCTH  pas3jioMa
paccMaTpuBaeTcs Kak KIIOYEBOW MMPU3HAK IPU OLEHKE OMAaCHOCTH MOBEPXHOCTHOTO pa3pbiBa, a
KIIAaCCU(UKALUA AaKTUBHBIX pA3JIOMOB HWCIIONB3YeTCS JJIsi TMPOTHO3UPOBAHUS CTEICHU TaKOU
OMAaCHOCTH.

3HaYMMOCTh MPOOJIEMBI OIpPENEeNIeTCS TEeM, YTO pa3jioM BIMSAET HAa OCHOBAHHUE Cpazy IO
HECKOJIbKMM HAampaBJICHUsIM. Bo-IepBbIX, OH MOXET HENOCPEICTBEHHO MEPECEKaThb CTPOUTEIbHYIO
IUIONIAZKYy M CO3JaBaTb PHUCK IOBEPXHOCTHOTO CMEUIEHUsA. BO-BTOpBIX, Aaxke APEBHUN WU
CJ1a00AaKTUBHBIA PA3JIOM YacTO NPEJCTABJICH 30HOW APOOJIEHUS, TPEIIMHOBATOCTH, TEKTOHHYECKON
[JIMHBI, HAPYIIEHHBIX KOHTAKTOB W MOBBIIIEHHON BOJIOIPOHULAEMOCTH. B-TpeThuX, pa3nomMHas 30Ha
MOXKET YCWIMBATh IOCIEACTBHUS 3€MIICTPSICEHMIl: HEpaBHOMEpPHbIE KOJeOaHUs, JIOKaJIbHOE
pa3zKMKCHHUE BOJOHACHIIICHHBIX IIECKOB, OTIOI3HEBBIC MTPOIIECCHI U AePOopMaIIiK CKIIOHOB.

Takum o00pa3zom, BIHMSHHE TEKTOHHYECKOTO pas3jioMa Ha JKCIUTyaTallMOHHYIO MPHUTOJHOCTD
TPYHTOB OCHOBAHUM JIOJHKHO PAcCMATPUBATHCS KOMIUIEKCHO: KaK T€OJIOTMYECKasi, TEOTEXHUYECKas,
THIpOreosiornyeckas U ceicMudeckas mpodiema.

2. UH:KeHepPHO-Te010rHYecKasi MPUPOIa Pa3IOMHBIX 30H

Pa3znomHass 30Ha penko IpeicTaBiseT coOOH OIHY TOHKYIO IIJIOCKOCTh cMemieHus. B
WH)KEHEPHO-TEOJIOTHYECKOM OTHOIICHHH OHA OOBIYHO BKJIIOYAET IICHTPAIBHYIO 30HY HapyIICHHS U
MpUJIETAIONINE 30HBI TPEIIMHOBATOCTH. B IHEHTpanbHOM 4YacTH MOTYT BCTPEYAThCS CHUIIBHO
pa3npoOIeHHBIE TOPOABI, MWJIOHHTHI, OpEKYMH, TJIMHUCTBIE NPOCIOH, 30HBI BHIBETPUBAHHS U
nepeyBinaxkneHus. [1o Mmepe ynaneHust OT OCH paziioMa CTeleHb HapyIeHuss 0ObIYHO YMEHBIIAETCS, HO
CBOICTBa MacCHBa MOTYT OCTaBaThCsl HEOJHOPOIHBIMH Ha 3HAYUTEIILHOM PaCcCTOSHHH.

JInsi TpyHTOB OCHOBAaHUI 3TO MMEET HECKOJIBKO MOCIeCTBUI. Bo-11epBhIX, HapyIICHHBI MaCCHB
o0yajjaeT MOHMKEHHOW MPOYHOCTHIO MO CPABHEHUIO C HEHAPYUICHHBIMU TMOPOAAMHU HIIM TUIOTHBIMH
TPYHTaMHU 3a TIpelellaMH pas3jioMa. Bo-BTOphIX, B 30HE paszioMa 4acTo (GopMHUpYIOTCS cialbie
MOBEPXHOCTH CKOJIBKEHHS, 110 KOTOPBIM BO3MOXKHBI JIOKAIbHBIE CIBUTOBBIC JleopMannu. B-TpeTbux,
TPELIMHOBATOCTh U APOOJIEHHE YBEIMYMBAIOT BOJONPOHUIAEMOCTb, YTO MOXXET MEHSTh YPOBEHb
MOJI3EMHBIX BOJ, BBI3BIBaTh Cy((}o3Wi0, BBIHOC MEJIKHUX YacCTHII W CHI)KEHHE YCTOMYMBOCTH
OCHOBAaHUSI.

Oco0eHHO HEeOIaronpusATHON SBJISETCS CUTyalus, KOTJa COOPYKEHHE YaCTUYHO OMHPAETCs Ha
OJUH OJIOK, a YaCTUYHO — Ha Jipyroil. B sTom ciydae naxke mpu OTCYTCTBMM KaTacTpo(UUYeCKOro
CMEIICHHUS BO3MOKHBI HEPAaBHOMEPHBIE OCAJKH HM3-3a Pa3MUMil B IUIOTHOCTH, MOJIYJE JIedopMalu,
BJIQKHOCTH M CKUMAEMOCTH TPYHTOB. Jlisl 31aHMM C JKECTKOM KOHCTPYKTHBHOM CXeMOll Takue
nedopManuy MOTYT PUBECTH K TPEIIMHAM B CTEHAX, IEpPeKocaM, HapyIICHHIO PadOThl MHKEHEPHBIX
ceTell ¥ CHU)KEHUIO JI0JITOBEYHOCTH.

strike  strike-slip faulting

hanging wall block hanging wall block

strike

dip

dip
normal faulting dip
reverse faulting
footwall block

footwall block
© 2015 Encyclopeedia Britannica, Inc.

PucyHnok 1. OcHOBHBIE THIIBI TEKTOHHYECKHX Pa3/I0MOB — HOPMAaJIbHBII, 00paTHBINA U
CIIBUTOBBIM pa3iioM; MOKa3bIBAET XapaKTep CMEIIEeHUs 0JI0KOB 3¢MHOM KOPBHI.
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3. OcHOBHBbIE ME€XaHU3MbI BJIUSHHUS Pa3JioMa HA TPYHTbI OCHOBAHUI

3.1. CHu:keHue Hecyllel ClIOCOOHOCTH

Hecymasi crocoOHOCT, OCHOBaHMSI 3aBUCUT OT MPOYHOCTHBIX XapaKTEPUCTUK TPYHTa: yria
BHYTPEHHEI0 TPEHUS, CLEIUIEHNs], IUIOTHOCTH, CTEIIEHU BOJOHACBILLIEHUS U CTPYKTYphl. B pasnomuoi
30H€ O5TU MapaMeTpbl YacTo YXYIIIAIOTCS U3-3a ApOOJIeHUs, pa3yIlIOTHEHUs, TIUHHU3ALUN U
BOJIOHACBIIIEHUS. TEKTOHMYECKass INIMHA M MEJIKOPa3ApoOJeHHbIE MHPOAYKTHl pa3pyLICHUS MOTYT
o0a1aTh HU3KOW MPOYHOCTHIO U BBICOKOM CKMMAEMOCTHIO, UTO JeJIaeT UX HeOIaronpusTHBIMH IS
BOCIIPHUSATHS HAarpy30K OT (yHIaMEHTOB.

[Ipy mpoekTHpOBaHUHU 3TO O3HAYAET, YTO CTAHJAPTHHIE PACUETHHIE CXEMbl, OCHOBAaHHBIC Ha
OJHOPOJHOM OCHOBAaHHUHM, MOTYT OBITHb HEAOCTaTOYHBl. HEoOXOaMMO BBIAENATH HMHKEHEPHO-
reoJOrM4ecKre JJIEMEHThl BHYTPU pPa3jOMHOM 30HBI M OTIEIBHO OIpeneisTh HX pacueTHbIC
XapakTepUCTUKU. EBpokox 7 NOIYEPKHUBAET, YTO HAJAEKHOCTh I'€OTEXHUYECKOTO MPOEKTUPOBAHUS
3aBHCHUT OT IOJIHOTHI 3HAHUSI TPYHTOBBIX YCJIOBHM U KayecTBa M3BICKAHMI, a HE TOJBKO OT TOYHOCTHU
pacyYETHBIX MOJEIIEH.

3.2. PocT HEpaBHOMEPHBIX 0CA/IOK

Pa3niom co3naer KOHTpacT MeEXIy pa3iMuHbIMM ydyacTKamMu ocHoBaHMs. Ha omHOl cTOpoHe
pasjoMa MOTYT 3ajieraTh IUJIOTHBIE CKAJbHBIE WM TMOJYCKalbHBIE MOPOABI, HA APYroil — pBIXJIbIE
OTJIOKEHUS, 30Hbl BBIBETpPHUBAHMUS WIM OOBOJHEHHbIE TI'PYHTHlL. B pesynbrare noj oAMHAKOBOMN
HArpy3KoW pasHble YacTH 3JaHUS OCENAI0T Mo-pazHoMy. J[s 3KCITyaTallMOHHOW MPUTOJHOCTH ATO
4acTo OllacHee, YeM paBHOMEpPHAs 0CaJlKa, NOCKOJIbKY BbI3bIBAE€T W30, KPEH U PACKPBITHE TPEIUH.

HepaBHoMepHble ocaaku O0COOGHHO KPUTUYHBI U MPOTSHKEHHBIX 3aHUM, MPOMBIIUIEHHBIX
COOpY>KEHHH, TPyOOIIPOBOIOB, PE3epBYapOB, IJIOTHH, MOCTOBBIX OIOP U JIMHEHHON MHPPACTPYKTYPHI.
Ecnu dynnameHT mepecekaeT pasioOMHYIO 30HY, AedOopMaIlliid MOTYT KOHIIEHTPHUPOBATHCS B Y3KOH
TI0JIOCE, YTO MOBBIIIAET PUCK JIOKAJIbHBIX MOBPEXKICHUH.

3.3. IloBepXHOCTHBIN pa3pbIB U TEKTOHHYECKOE CMellleHre

Haubonee onacHblii clieHapuil CBSi3aH C aKTUBHBIM Pa3jiOMOM, KOTOPBII CIIOCOOEH BBIMNTH Ha
MIOBEPXHOCTh BO BpeMs 3eMJIETpsICEHUs. B 3TOM ciiyyae OCHOBaHHE MOXKET UCIIBITATh TOPU30HTAIIBHOE,
BEPTHKAIbHOE MM KOMOMHUPOBAHHOE CMeIlleHHe. Takoe BO3JEHCTBUE MPUHIMIIHAIBLHO OTIUYAETCS
OT OOBIYHOW CEHCMUYECKOW HArpy3KH: COOPYXKEHHE He MPOCTO KoJeOJeTcs, a €ro OCHOBaHUE
pa3pbIBAETCS UM CMEIIAETCS.

USGS yxa3pIBaeT, 4TO HpU OLEHKE OMACHOCTH pPa3pblBa YUHUTHIBAIOTCS BEPOATHOCTH BHIXO/A
pasiiomMa Ha MOBEPXHOCThb, YACTOTa BO3MOXKHBIX 3E€MJIETPSICEHUM, PACCTOSIHUE IUJIOIIAJKH OT TPacChl
pasyioma, CIOKHOCTh I'€OJIOTMYECKOTO CTPOCHHSI W OKHMJaemas BEIWYMHA cMmeleHuil. s 3mpaHuid,
PaCTOIOKEHHBIX HETIOCPEICTBEHHO HaJ aKTHBHBIM Pa3lIOMOM, JIa)Ke MPOUYHBIN (pyHAaMEHT He Bceraa
CHOCOOEH MpeNOoTBPATUTh TMOBPEXKAEHHUS, IOCKOJIbKY IMpoliemMa cBs3aHa C KHHEMaTHYECKUM
HECOBMECTHUMBIM IEPEMEIICHUEM YacTell OCHOBAHUS
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1 robust foundation is not damaged significantly as a result
lateral fault displacement (Lettis et al. 2000).

PucyHok 2. BiusiHue noBepXHOCTHOIO pa3pbiBa Ha 3laHHe — cXeMa JeopMaluu
OCHOBAHUS M BO3MO>KHOTO MOBPEXKACHUS (PyHIaMEHTa ITPU CMELLEHUH TPYHTA.
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3.4. U3MeHeHMe THAPOre0JOrMYeCKNX yCIA0BH I

Pa3niomMHBIC 30HBI YACTO BBIMOIHSIOT POJb JTUOO BOJOMPOBOISAIINX KaHAIOB, JINOO BOJOYIIOPOB.
Ecnm 30Ha TpemMHOBATOCTH OTKPBHITA M XOPOIIO MPOHHUIIAEMa, OHA MOXKET MPOBOJIUTH IMOA3EMHBIE
BOJIbI, MOBBIIIATh BOJIOHACBHIIICHHE TPYHTOB, CIOCOOCTBOBATH (DMIBTPALIMOHHBIM JeopManusiM U
cypdosun. Ecam xe pa3ioM 3amoJIHEH TVIMHHCTBIM MaTEpHAIOM, OH MOXET CO3/JaBaTh Oapbep s
JABMOKCHUA BOJIBI, BBI3bIBAsi HOI[HOp 1 JIOKAJIBbHOC IIOBBIIIICHHUC ypOBHSI IIOA3CMHBIX BOJ C OHHOfI
CTOPOHBI.

V3MeHeHne TUApPOreoIOrHYecKiX yCIOBHN BIUSET Ha 3(QeKTUBHbIC HANpPSDKEHUS B TPYHTE.
[Ipu pocte MOPOBOTO MABJICHHUS] CHUYKAETCS MPOYHOCTh, YBEIWYUBACTCA COKMMAEMOCTh U BO3PAcTaeT
BepOSITHOCTB HOTCpI/I yCTOfI‘-IPIBOCTPI. B BOOOHACBIIICHHBIX II€CCYAHBIX prHTaX HpPI SGMHGTpSICCHI/ISIX
MOXXET BO3HHMKATh Pa3KWKEHHWE, YTO MPUBOJIUT K PE3KOMY CHIDKEHHUIO HECYIIEeH CIOCOOHOCTH H
OOJIBIIIMM OCaIKaM.

3.5. YcuiieHue CKJIOHOBBIX U ONOJI3HEBBIX MPOIECCOB

Ecnu pasznom mepecekaeT CKIIOH, OOpT KOTJIOBaHA, JOJHMHY KW BOJOPA3JEN, OH MOXET CTaTh
30HOM OciabyieHus, MO KOTOPOW pa3BUBAIOTCA OMOJ3HU M CABUTH. HapylneHHble MOPOIbl UMEIOT
HOHI/I)KGHHYIO HpO‘-IHOCTI), a IIOBBILICHHAA TpeHII/IHOBaTOCTB O6JI€F‘-Ia€T HpOHI/IKHOBCHI/IC BOJHbI. B
TaKMX YCJIOBHSIX JaXX€ yMEpPEHHBIE TEXHOTEHHbIE BO3JCHCTBUS — IMOJApe3Ka CKIOHA, BUOpaluw,
N3MCHCHUC ﬂpeHama, JOIIOJIHUTCIJIbHAS Hany3Ka OT 34JaHUA — MOFYT BbI3BATH IIe(bOpMaHI/II/I.

603delicmsue celc MULECKUT 60N

cucmena sauwumst pyrndamenma

Pucynok 3. Bo3aeiicTBue ceiicMMuecKMX BOJH M 0Ca0K HA PYHAAMEHT — WUIIOCTpaLus
HEpaBHOMEPHBIX Ae(opMariuii ¥ 3alMTHBIX PEIIeHUH /U1l OCHOBAHMUS.

4. Metoabl BbISIBJICHUS] H M3YYEHHS Pa3I0MOB IIPH HHKEHEPHBIX U3bICKAHUAX

OneHka BIUSHHUS Pa3ioMa HAYMHAETCA C MHKEHEPHO-TEOJIOTMYECKUX M3bICKaHWW. Poccuiicknii
CII 47.13330.2016 ycranaBiauBaeT oOuue TpeOOBaHUS K OpraHU3alMM MH)KEHEPHBIX W3BICKAaHUN MPHU
W3YYEHHU TMPHUPOAHBIX YCIOBUH M (AaKTOPOB TEXHOTEHHOTO BO3ACWUCTBUSA Uil 0€30IacHOro u
palMOHAJIBHOIO HCIIOJI30BAHUS TEPPUTOpUM. B MeXIyHapoIHON NpaKTUKE AaHAJOTHUYHBIE 3a7adu
paccMaTpuBalOTCd B paMKaX T'€OTEXHHUYECKUX H3BICKAHUH U MOCTPOCHUS MOJENIN TPYHTOBOIO
ocHoBanusi; EN 1997-2:2024 oxBarbeiBaeT IJIAHUPOBAHHE H3BICKAHUI, cCOOp JaHHBIX O CBOMCTBax
ITPYHTOB W TMOJ3E€MHBIX BOJaxX, a Takke NoaroroBky ground model — wuHXeHepHOW Monenu
OCHOBAHUS.

OcHOBHBIE METOIbI U3YUEHHUS PA3JIOMHBIX 30H BKIIOYAIOT:

1. KamepaJubHblil aHaJIM3.

N3yyaroTcs reosiornyeckue KapThl, CEHCMOTEKTOHUYECKUE CXEMBbI, JaHHbIE AUCTAaHLIMOHHOTO
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30HAUPOBAHUA, MAaTCPUAJIBbI MPCABIAYIIUX HSBICKaHHﬁ, CBCACHUA O 3CMIJICTPACCHUAX U ,Z[G(l)OpMaL[I/ISIX
3eMHOM TTOBEPXHOCTH.

2. I'eomopoJioruyeckuii anaams.
AKTUBHBIE Pa3JIOMbl MOTYT MPOSBIIATHCS B BUJIE YCTYIIOB, JIMHEHHBIX JOJIHH, CMEIIEHHBIX PyCel,
BBITSHYTHIX IOHM)KEHUH, pe3KUX IpaHull penabeda. Takue mpusHaku 0cOOEHHO BaXKHbBI Ha paHHEH
CTaJluu BbIOOpA TIIOMIA/IKH.

3. Bypenune u onpodoBanue.
CKBa)XMHBI TIO3BOJISIFOT YCTAaHOBUTH JINTOJIOTUYECKUH COCTaB, IIIyOUHY 3ajleraHus ci1a0bIX 30H,
YPOBCHb MOA3CMHBIX BOJ, CTCIICHb TPCIIUHOBATOCTHU U q)HSI/IKO-MCXElHI/I‘-IeCKI/Ie CBOMCTBA T'PYHTOB. B
Pa3JIOMHOI 30HE IIar CKBa)KUH J0JDKEH ObITh O0Jiee YacThIM, YEM Ha OJHOPOIHOMN IIIOMIAJIKE.

4. I'eopuznyeckue MeTObI.
CelicMopasBeika, AIeKTpopa3BeiKa, reopaaap, MUKPOCEHCMUUECKHE METO bl U ToMorpadust
MMOMOT'arOT BbIIBUTH CKPBITBIC HAPYIICHUW A, 30HBI TIOHNKCHHBIX CKOpOCTeﬁ, 06BOHH€HHBIC Y4aCTKH U
KOHTPACThI B CTPOCHUU MacCHBa.

5. TpanumeiiHble HCC/IEI0BAHUS.
Jl1ia noka3aTenbCcTBa aKTUBHOCTH pa3iioMa MPUMEHSIFOTCS TPAHIIIeH, B KOTOPBIX MOXKHO
HENOCPEACTBEHHO HAOII0JaTh CMELIEHUS CJIOEB, Pa3pbIBbl, HAPYILLIEHUS TOYBEHHBIX TOPU30HTOB U
MoIobIX oTNokeHu. Harmonansuble akagemun CIHIA oTMedaroT, 4To TpaHIles Ha IIOIAIKe
IMMO3BOJIACT NPOBCPUTH, ITPOUCXOAMIIN JIK CMCUICHUA B I'COJIOTMYCCKU MOJIOABIX CJIOAX, U TCM CaMbIM
OLICHUTH OMACHOCTH MMOBEPXHOCTHOTO Pa3phIBa.

6. JlabopaTopHble ¥ NOJIeBble UCTIBITAHMS.
OmnpenenstoTcsi POYHOCTb, 1ePOPMUPYEMOCTD, TNIOTHOCTD, BIaKHOCTb, IPaHyJIOMETPUYECKUIT
cocTaB, KOOPPHUIMEHT (PUIBTPAIMH, CIABUTOBBIC XapaKTEePUCTUKH U APYTHe napameTpsl. Jist cimadpix
30H BaKHBI UCTIBITAHUS HA CIBUT, KOMIIPECCUOHHBIC UCTIBITAHUS U OLEHKA YyBCTBUTEIHLHOCTU TPYHTOB
K BOJIOHACBIIIIEHUIO.

5. OneHka IKCIJIyaTAIMOHHOM NPUIOJHOCTH TPYHTOB OCHOBAHMI B 30He Pa3JjioMa

DKcIuTyaTallioOHHasl NMPUTOJAHOCTh OCHOBAHMS JOJKHA OIIEHMBATHCS HE TOJBKO IO TEKYLIUM
XapaKTepUCTUKAM IPYHTOB, HO U 110 BEPOSITHOCTU WX U3MEHEHUs BO BpeMeHH. /[ miomiagok BOIU3N
Pa3IoMOB 11€J1IeCO00pa3HO paccMaTpUBaTh HECKOJIBKO YPOBHEH pHCKa.

5.1. I'eorexHu4ecKasi NPUTOAHOCTH

Ha »TOM ypoBHE OIEHMBAIOTCS HeCyllas CIOCOOHOCTb, OCAJIKH, YCTOWYMBOCTH U
¢unbTpanmonHas Oe3onmacHocTh. Ecnm  pa3nomMHas 30Ha MpejacTaBieHa ClIabbIMM TIpyHTaMH,
BBICOKOCKMMAEMbIMU MTPOCIOSIMU UM OOBOJHEHHBIMHU yYaCTKaMHU, OCHOBAaHUE MOKET OBITh IPU3HAHO
OrPaHUYEHHO MPUTOAHBIM WM HENPUTOAHBIM 0€3 CrielUabHBIX MEPOIPUSATHI.

[Tnomanka MoxeT ObITH TPU3HAHA IPUTOAHON IIPU YCIOBUH, YTO:

{ pa3yioM He SIBJIIETCS AKTUBHBIM WJIN €r0 aKTUBHOCTD HE TIOJITBEPIK/ICHA;

1 30Ha HapyIIEHUs HE MEePeCceKaeT KPUTUUECKN BaXKHYIO YacTh COOPYKEHUS;

 cnabble TPYHTHI MOTYT OBITh YAAJ€HbI, 3aMEHEHbI, 3aKpeIUIeHbl UM OOOWIEHBI CBAaHBIMU
(byHIaMeHTamMH;

 pacueTHBIE OCAJKU U KPEHBI HE MPEBBIIIAIOT JOMYCTUMbIX 3HAUECHUM;

 TMIPOTEOJIOTUYECKUI PEXXKUM KOHTPOJIMPYEM U HE BBI3BIBAET MPOTPECCUPYIONIETO YXYAIICHUS
CBOMCTB OCHOBaHHUSI.

5.2. CeilicMOTeKTOHUYECKasl IPUTOIHOCTD

Ecnu pa3noM akTHBEH, KJIFOUEBBIM CTAHOBUTCSI BOIIPOC: BO3MOKHO JIM Pa3MELICHUE COOPYKEHUS
HaJ HUM WId BOiM3M Hero. Bo MHorux 3apyOexHBIX MOAXOAAaX MJs AaKTHUBHBIX paziOMOB
NPUMEHSIOTCSL 30HBl OTPaHMYEHHMs] CTPOMTENbCTBA, OCOOEHHO I 3JaHUH C TOCTOSHHBIM
npeObiBannem smoneid. B Kamudopuwuiickoll npakTuke, Hanmpumep, CHelHalbHbIE 30HBI aKTUBHBIX
pa3IoMOB HalpaBlieHbl Ha MPEAOTBpAIIEHUE pa3MelleHUs OOJNBIIMHCTBA 3/aHUM s NpeObIBaHUs
JII0JIEH HETIOCPEICTBEHHO HaJ TPACCaMU aKTUBHBIX Pa3JIOMOB.

Jln1st 0c000 OTBETCTBEHHBIX COOpPYXeHUI — minoTuH, ADC, MOCTOB, TOHHENEH, MaruCTPaIbHbBIX
TpyOONpPOBOJIOB — TPeOOBAHUS OOBIYHO CTPOKE, TOCKOJBKY MOCIEACTBUS OTKA3a 3HAUUTEIHHO BBILIE.
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B HCCJIICAOBAHUAX IO AKTUBHBIM pPa3JioOMaM B OCHOBAHUAX IIJIOTUH MOAUCPKHUBACTCS H€06XOI[I/IMOCTI>
0c000ro BHUMAaHMS K I/I,Z[eHTI/I(bI/IKaHI/II/I Pa3JIOMOB U OICHKC NX aKTHUBHOCTH.

Grid cells for calculating
distributed rupture probability

FOOTWALL

Pucynok 4. Cxema 00paTHOI0 pa3jioMa M 30HbI pacnpeae/JIeHHOI0 Pa3pbIBa — I10KA3bIBAET
OCHOBHYIO TUIOCKOCTH pa3jioMa U 00JIaCTh BO3MOXKHBIX BTOPHYHBIX Je(opMaIimid.

5.3. DkcmyaTanMoHHAasi HAJleKHOCTh BO BpeMeHH

Jlasxxe ecnu cOOpyKEHHE IOCTPOEHO 0Oe3 aBapUIHBIX IPOSBICHUH, Pa3IOMHas 30HAa MOKET
co3JlaBaTh JOJTOBPEMEHHbIE NPOOIeMbl: MEAJIEHHbIE Je(QOpMalui, PACKPBITUE TPELIMH, U3MEHEHUE
YPOBHSI MTOJI3EMHBIX BOJI, JIOKAJILHOE pa3pylIeHHE KOMMYHUKAIUH, CHIYKEHHE YCTOWYMBOCTH OTKOCOB
u ¢pyHaamenToB. [ToaToMy 17151 TAKMX OOBEKTOB BaXKEH I'€OTEXHUUYECKUIT MOHUTOPUHT: HAOJIOCHUE 32
OCaJIKaMH, KpEeHaMH, TPEIIMHAMHU, YPOBHEM IIO/I3EMHBIX BOJ, MOPOBBIM JaBICHHEM H COCTOSHHUEM
KOHCTPYKLUU.

6. Biusinne Tuna ¢pyHiaMeHTa Ha MOBeJeHHE COOPY KEHHS B 30HE pPa3ioMa

Bri6op pyHmameHnTa CyiecTBEHHO BIUSET Ha CIIOCOOHOCTh COOPYXKEHUSI paboTaTh B CIIOKHBIX
TEKTOHHYECKHX YyCIoBUAX. VccnenmoBanus B3aMMOIEHCTBHUS Pa3jIOMHOTO CMENIeHUs ¢ (pyHIaMeHTaMu
MTOKA3bIBAIOT, YTO JKECTKHUE U MACCUBHBIE KOHCTPYKIIMY HA CIUIOMIHBIX (DyHIAMEHTAaX MOTYT YaCTUIHO
nepepacnpenenars qedopMalui 1 1axe U3MEHITh TPACKTOPUIO PaCIPOCTPAaHEHHS pa3phiBa, TOTAa KakK
COOPY’KE€HHMsI Ha M30JIMPOBAHHBIX OMOpaxX MM O0ojee THOKUX CHCTEMaX MOTYT IMOJTy4YaTh 3HAUUTEIbHBIC
MTOBPEXKICHHUS.

JleHTouHble W cTOJI0YAThIe (PYyHIaAMEHTbl OOBIYHO HaumboJiee UyBCTBUTEIBHBI K
HepaBHOMEpHBIM JedopmaniusaM. Eciu onHa yacTh (yHIaMeHTa HaXOJQUTC Ha cialoil 30He, a Apyras
— Ha 6os1ee MpoYHOM OJI0Ke, BO3HUKAIOT AU hepeHIInaTbHBIE OCAIKH U TPEIIHUHBL.

I[lnuTtHbIe (QyHAAMEHTBHI Jyd4llle paclpeNessioT HAarpy3Kd MU MOTYT CHIKATh JIOKaJdbHbIE
nedopMaIu, HO PH aKTHBHOM Pa3pbiBe IIMTA MOXKET HUCIBITHIBATH U3THO, PacTSHKEHUE U TIOBOPOT
KaKk jkecTkoe Teno. [[msi NMerkux 3JaHuil 3TO HEe BCErja JOCTaTOYHO, €CIIM OXKHUIAIOTCS OOJbIINe
CMEILIEHUSI.

Caaiinble (pyHIaMEHTBI MMO3BOJISIOT MEpPEAaTh HArpy3Ky Ha Oojiee TIIyOOKHe U MPOYHBIE CIIOH,
HO TpU TIEPECEUYCHHH AaKTHUBHOTO pa3joMa CBaW MOTYT HCIBITBIBATh CIIBHT, W3THO M TOTEPIO
pabotocrnocoOHOCTH. OCOOEHHO OMAcHBl HAKIOHHBIE WJIM TOPU3OHTAIIBHBIE CMEIIEHUS TPyHTa Ha
riryouHe.

Kom0uHupoBaHHbIe 0CHOBAHHMS — HaNPUMEp, CBAITHO-TUTUTHBIE CHCTEMBI, YCUJIICHHE TPYHTOB,
JIpeHaX M KOHCTPYKTHUBHBIC MBI — MOTYT OBITh S()()EKTHBHBI TIPH YMEPEHHOH pPa3JIOMHOM
HApYIIEHHOCTH, HO HE BCET/Ia MPUEMIIEMBI ITPH MOATBEPKACHHON aKTUBHOCTHU Pa3ioMa.
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7. NH:KeHepHbIe MePONPUATHS 110 CHUKEHUI0 PUCKA

Eciy oJIHOCTBIO MCKIIIOUUTD BIMSHUE Pa3joMa HEBO3MOKHO, IPUMEHSIOTCS] MHKEHEPHbIE
Mepbl. VX BBIOOp 3aBUCHT OT aKTUBHOCTH pa3jioMa, THIIA COOPYKEHHS, OKUAAEMBIX edopManuii 1
CBOMCTB I'DYHTOB.

1. Ilepenoc coopy:xeHusi 3a npeaeJibl ONIACHOH 30HBI.
Ot0 HauboJee HaJIe)KHOE PELIEHUE JUIsl aKTUBHBIX Pa3jIoMOB, 0COOEHHO €CJIM BO3MOXKEH
ITIOBEPXHOCTHBIN Pa3PbIB.

2. YerpoiicTBo 0y(hepHOii 30HbI.
JUist akTHBHBIX PA3JIOMOB YacTO MPEAyCMAaTPUBAIOTCS OTCTYIIBI OT Tpacchl pasioma. Pazmep OydepHoii
30HBI 3aBUCUT OT HEOIIPEAECICHHOCTH KapTUPOBAHUs, INUPUHBI 30HbI HAPYIICHUS U KaTErOPUU
COOPY’KEHHS.

3. Yiy4lieHue rpyHToOB.
[IpumeHstoTCs LIeMEeHTalus1, CUJIMKATU3alusl, CTpyiiHas LieMEeHTalus, TITyOMHHOE CMEIINBaHUE,
BUOPOYIUIOTHEHUE, 3aMeHa cIa0bIX TPYHTOB, YCTPOMCTBO apMUPOBAHHBIX IPYHTOBBIX MOAYIIEK. DTH
Mepbl OBBIIIAIOT IPOYHOCTh U CHUKAIOT C)KUMAEMOCTh, HO HE YCTPAHSIOT PUCK KPYITHOIO
TEKTOHUYECKOI'O CMEILICHHUS.

4. ipeHax 1 BOJONOHUKEHHE.
KoHTpoib moA3eMHBIX BOJ] CHUXKAET PUCK pasynpouHeHus, cyddosuu u norepu ycrounsoctu. B
Pa3JIOMHBIX 30HaX JPEHaX 0COOEHHO Ba)KE€H M3-3a BOZMOKHON MOBBIIIEHHON BOJIOIPOHUIIAEMOCTH.

5. KoncTpyKTHBHAsI ajanTauus 31aHUs.
Hcnonp3yrores aedopMaliioHHbIe MBbI, THOKHE COSTMHEHUS KOMMYHUKAIIHWIA, TIOBBIIICHHAS
IIPOCTPAHCTBEHHAs! JKECTKOCTh, (PyHIaMEHTHI ¢ BO3MOXHOCTBIO Iepepacnpeienenus ycuiui. Jns
JMHEWHBIX COOPYKEHUH MPUMEHSIOTCS THOKNE BCTAaBKH U CIIEUAIIbHBIC TIEPEXOTHBIC YUACTKH.

6. MOHUTOPMHT.
Ha sramne skcrutyaTanuy ycTaHaBIMBAKOTCS MAPKU OCAI0K, MHKJIMHOMETPBI, IbE30METPBI,
TPEIINHOMEPBI, F€0JI€3NYECKUE MYHKTHI U CUCTEMbI aBTOMaTHYECKOT0 KOHTPOJI1. MOHUTOPUHT
MI03BOJISICT BBISIBUTH PAHHUE NMPU3HAKU HEOJIArONPUATHBIX TPOLIECCOB.

8. IIpakTHyeckas cxeMa OLEHKH IVIOIIA/IKH B 30He TEKTOHHYECKOI0 pa3JjioMa
JIJ1s MHXEHEepHOU MPaKTUKHU 1ieecoo0pa3Ha cleayolas ocae10BaTeIbHOCTb!
1. TIlpeaBapuTe/bHasi OLIeHKA TEPPUTOPHHU: aHATMU3 KapT, CEHCMUYHOCTH, pebeda, J7aHHBIX O
pasiiomMax U 3eMJIETPACCHUSIX.
2. BplaejieHHe NOTEHIUATBHON PA3JIOMHOM 30HbI: YTOUHEHHE ITOJIOKEHHSI TPACCHI, INUPHUHBI
30HBI HApPYLIEHUS U BO3MOXHBIX BETBEH pa3ioMa.
3. TloneBble u3bickanus: OypeHue, reousnka, TpaHieu, opoOOBaHNE TPYHTOB U MOA3EMHBIX
BOJL.
4. OneHka aKTHBHOCTH Pa3JI0Ma: BBIBIECHUE CMEILEHUI MOJIOJBIX OTIOKEHHH, aHAIN3
HUCTOPUYECKOW U NHCTPYMEHTAIBHONW CEHCMHUYHOCTH.
5. Pacyer reoTexXHHYeCKHX MapaMeTPOB: HECyIIast CIOCOOHOCTh, OCa/IKH, YCTOWYHBOCTD,
dbunpTparus, ceiCMUYECKUE BO3ICHCTBUSI.
6. Kuaaccudukanust npUrogHoOCTH: NPUTOAHASL, OTPAHUYEHHO NIPUTOAHAS, YCIOBHO IPUTOIHAS
IIOCJIE MEPONPUATHI, HEMPUTOJHASL 111 JAHHOTO TUIIA COOPYKEHUS.
7. Pa3pa0GoTka 3aIUMTHBIX PeLICHUI: TIEPEHOC, YCUIIEHUE, IPEHAXK, U3MEHEHHUE TUIIA
¢byH1aMeHTa, KOHCTPYKTUBHBIE MEpHI.
8. Ha3HayeHHMe MOHUTOPHHIA: KOHTPOJIb AeOopMaIuil U THIPOTreoTOTHUECKUX YCIOBUN B
IIEPUOJT CTPOUTENIBCTBA U AKCIUTyaTalllN.

9. 3akiiroueHue

TexToHMUYECKUN PA3]IOM SBISETCS OJHUM M3 Hanboyiee 3HAYMMBIX (DAKTOPOB, OMPEIEIISIOMINX
3KCHJ’IyaTaIII/IOHHy10 HpI/IFO,}IHOCTB Fp}IHTOB OCHOBaHHﬁ. EI‘O BIINAHHUC HpOS[BJ'ISIeTCSI qepe3 CHHUJXCHHC
MIPOYHOCTH M TOBBIIIEHHE CKUMAEMOCTH TPYHTOB, Pa3BUTHE HEPABHOMEPHBIX OCAJI0K, U3MEHEHHE

163



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

TUAPOTE€OJIOTHYECKUX YCIIOBHUM, YBEJIIMYEHUE PUCKA OIIOJII3HEBBIX IIPOLIECCOB U, B CIIy4ae AKTUBHBIX
Pa3IoMOB, BO3MOXKHOCTh IIOBEPXHOCTHOI'O CMELLEHHS] OCHOBAHHUS.

I'maBHast WH)XEHEpHAass OCOOECHHOCTH PA3JIOMHBIX 30H 3aKIIOYAECTCS B HUX HEOJHOPOJHOCTH U
HeonpeAeneHHOCTH. [109TOMy Hage)KHOCTh NIPOEKTHBIX PEIIECHUI 3aBUCUT IPEKIE BCETO OT KauyecTBa
MH)KEHEPHO-T€0JIOTMYECKUX HW3BICKAaHUM, IIPaBUIIBHOTO IIOCTPOCHMS MOJCIHM OCHOBAHMS M Yy4eTa
BO3MOXXHBIX CLICHAPUEB Pa3BUTHs ONACHBIX NPOLECCOB. i1 HEAKTUBHBIX MM JPEBHUX Pa3jIOMOB
4acTO JOCTAaTOYHO CIELUAIbHBIX T€OTEXHUYECKUX MEPONPHUATHI: YCWICHHS TI'PYHTOB, JpPEHaXa,
BbIOOpa PALMOHAIBHOIO THNA (PYyHAAMEHTa 1 MOHUTOPUHIA. [[J1 aKTUBHBIX Pa3lIOMOB, OCOOEHHO IpU
CTPOUTENICTBE OTBETCTBEHHBIX COOPYXKCHMI, HauOojee O€30MacHbIM pEIICHUEM  SIBJISCTCS
UCKJIFOUEHHE pa3MelleHHsl 00beKTa HEOCPEICTBEHHO HaJl TPaccoi pasiioma.

Takum oOpa3oM, OLEHKAa IUIOMIAAKH B 30HE TEKTOHUYECKOrO pas3jioMa JOJKHA ObITh
KoMIUIeKCHOW. OHa Jo/DKHa OOBEIUHATh JIaHHbIE TI'EOJIOTHH, CEHCMOTEKTOHUKH, TE€OTEXHUKH,
TUAPOTE€OJIOTUA W KOHCTPYKTMBHOIO IIPOCKTUPOBAHUA. TOJNBKO TakOW IOAXOJ  IIO3BOJISIET
00OCHOBAHHO ONPEAEINTD, SBJIAIOTCS JIU IPYHTHl OCHOBaHMSI IPUIOAHBIMU IS SKCIUTyaTalluy, Kakue
OrpaHMYEHUs HEOOXOJMMO TMPUHATH U KakKue HWH)XXEHEpHble Mepbl obecrieyar O€30MacHOCTh
COOpY’KEHHsI B TEUEHUE BCEI'O CPOKA CITYKOBbI.

Cnucoxk HCoJb30BAHHBIX HCTOYHUKOB

[a—

. USGS. Faults. Undopmanus o paznomax U CeiCMUYECKU aKTUBHBIX CTPYKTYpax.

Petersen M. D. et al. Evaluating fault rupture hazard for strike-slip earthquakes. USGS
publication.

National Academies. Evaluation of Active Faulting and Associated Hazards.

Faccioli E. et al. Fault rupture—foundation interaction: selected case histories.

EN 1997-2:2024. Eurocode 7 — Geotechnical Design — Ground investigation and testing.
CI147.13330.2016. Un:KeHepHbIe H3BICKAHUSA VIS CTPOUTEIHCTBA. OCHOBHBIE M0JIOKEHUS.
Wu Z. et al. Definitions, Classification Schemes for Active Faults, and Related Issues.
Geosciences, 2024.

N

NownhkWw

164



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

TIPI ATAMJIAPJBIH JEHCAVYJIBIKKA KEJTIPIJITEH 3USTH JOPEJKECIH
AHBIKTAY/JIbIH 3AMAHAYHY MOCEJIEJEPI

Tyneyb6aeB Apaunnbobecx

Angatna. Tipi amaMaapablH JeHCAYJIBbIKKA KENTIPIITeH 3HUSH JOPEKECIH aHBIKTay COT-
MEIUIIMHAJIBIK capanTaMaHbIH MaHbI3Abl OarbITTApBIHBIH Oipi Oosbim TaObuTambl. Kasipri yakeiTTa
MEIUIIMHAIIBIK TEXHOJOTUSUTAPABIH KAPKBIHIBI JaMYBI, KapaKaTTapIblH KIMHUKAIBIK KOPIHICTEPIHIH
OPTYPJIUIri, KYKBIKTBIK HOpMaJlapAblH >KaHApybl JKoHE MHUQPJIBIK MEIUIIMHAHBIH CHT1311yl
JICHCAyJIBIKKa KENTIpUINeH 3WsHABI Oaranay yIepiciHe jKaHa TajanTap KOUBII OTBIP. 3epTTEYIiH
MakcaThl — Tipl afamJIapAblH ACHCAyJbIKKa KEeNTIPUIreH 3HsH JI9PEKECIH aHbIKTayJIbIH 3amMaHayu
MOCEJIeNIepiH Talfay JKOHE COT-MEAMLMHAIBIK capanTama TKIpHOECiHIeri ©3eKTi KUBIHABIKTapAbl
aiikpiHmay. Makanana JeHcayJblKKa KENTIpUIreH >KEHUT, OpTallla >KOHE ayblp 3HSHIBI capaliayja
KE3/IeCeTiH JIUarHOCTHKAIIBIK KOHE KYKBIKTBHIK MOceleliep KapacThIphUIFaH. Epekine Hazap KemTik
KapakaTrrap, CO3bUIMAlbl aypylapAblH JKapakaT cajlgapbIMeH e3apa OaillaHbIChl, €HOEKKe
KaOUIETTUTIKTI KOFANTy JAOpEKeciH Oaranay, INCHUXOJOTHUSIBIK JKOHE MCHUXUKAIBIK 3apAanTapiabl
aHbIKTAay, COHJAi-aKk TeJeMeIulMHA MeH MUQPPIABIK MEIUIUHAIBIK KyXKaTTaMaHbl KOJAaHY
epekienikTepine aynapburbl. COHBIMEH KaTtap capanTaMaiblK KOPBITBIHIBLIAPIBIH O0BCKTUBTLUTITIH
apTTHIPy YIIIH 3aMaHayd BHU3YalH3alUsl oliCTEPiH, MOJEKYJIANbIK-TeHETUKAIIBIK 3epTTEeyIepl >KoHe
’KacaH]Ibl MHTEJUICKT TEXHOJIOTHSUIAPBIH TaiIanaHy MYMKIHIIKTEpl TaaaaHIbl. 3epTTCY HOTHKEIepi
COT-MEIMIIMHATBIK capanTaMaHbl JKeTULAIPY, capanTaMmalblK OaranayiblH JOJIIIrT MEH CEeHIMIUTIrH
apTTHIPy JKOHE KYKBIK KOpFay OpraHIapbl YIIiH FBUIBIMH HETI3/ICITeH KOPBITHIHABUIAD d3ipiey
Ka)KETTIT1H KepceTe/Ii.

KinarTi ce3nep: coT-MequIIMHANIBIK capanTaMa, JCHCAYJIBIKKA KeITIPIITeH 3UsSH, Tipi agamaapabl
capamnTay, Japakar Jopexkeci, eHOeKKe KaOLIeTTUTIKTI >KOFalTy, MEAUIMHAIBIK JUArHOCTHKA,
U (PITBIK MEIUITMHA, )KACAH bl MHTEJUICKT.

Kipicne. Ka3ipri Tania ajamMHbBIH ©Mipi MEH JEHCAyJbIFbIH KOpFay MEMJIEKET >KYPri3eTiH
KYKBIKTBIK JKOHE OJICYMETTIK CasiCaTThIH HETI3r1 OarbITTapbIHBIH Oipi Oosbl TaObLIaAbl. Amam
JICHCAYJIBIFbIHA KONl CYFYIIBIIBIKKA OalIaHBICThl KYKBIK OY3YIIBUIBIKTAp MEH KBUIMBICTApABl TEprey
OapbIChIH/IA KEJITIPUINeH 3USIHHBIH CUIIAThl MEH JIOPEXKECIH J9J aHBIKTAy epeKiie MaHbI3Fa ue. OcelFan
0aifTaHBICTHI COT-MEIUIIMHANBIK caparnTaMa XYHeciHe Tipi ajzaMaapabl KyoIaHAbIPY KOHE ONapIblH
JICHCAyJIbIFbIHA KENTIPUITeH 3USHHBIH AayBIPJIBIK JOpekeciH Oaranay MaHbI3[bl OpPbIH aJlajbl.
JleHcaynbIKKa KENTIpUITeH 3UsH JA9PEKECIH aHbIKTay HOTHXKeNepl KbUIMBICTBIK KOHE a3aMaTThIK iCTep
OOMBIHILIA SAUI IIEMIIM KaObUINayAblH, KYKbIK OY3YHIBUIBIKTBIH CapajaHybIHbIH, KIHOJI TYJIFaHBIH
KayarKepIIliK JeHreliH OenrineydiH >KoHe >KOOIpIIeHYIIiHIH KYKBIKTapblH KOpPFayJbIH FBHUIBIMU
Heri31 O0JIBIN TaObLTABI.

CoT-MenuuuHANBIK capanrama TOKIpuOeciHAe Tipi agaMaapiblH JeHcayJbIFbIHA KENTipiareH
3USIHIBI Oarajiay Moceseci KONTereH MEIUITUHAIBIK, KYKBIKTBIK JKOHE YHBIMIACTHIPYIIBUIBIK
(dakTopnapblH BIKHAIBIHAA >Ky3€re achlpbliaabl. JleHcaylbIKKa KENTIpUITeH 3USHIBI aHBIKTAY
OaphIChIH/IA capallllbl )KapaKaTThIH Maiga 007y MEXaHW3MIH, OHBIH ar3ara 9cep €Ty epeKUIeNIKTepiH,
KIIMHUKAJBIK aFbIMBIH, (YHKIIMOHATABIK OY3bLUIBICTAPABIH AOPEKECIH JKOHE Y3aK MEp3iMJli caIapbiH
XKaH-)KaKThl 3epTTeyi KakeT. COHBIMEH Karap capanTaMaliblK KOPBITBIHABI ~ MEIUITMHAIBIK
KOPCETKIITePMEH KaTap KOJIJaHBICTAFbl 3aHHAMABIK TalanTapra Aaa coiikec 6omysl Tric[1].

CoOHFBI JKBUIIAPBl  FBUIBIMU-TEXHUKAIBIK IPOTPECTIiH KAPKBIHJIBI JIaMybl COT-MEIUITMHATBIK
caparnTaMaHblH Ma3MYHBI MEH SJICTepiHe eeyi e3repicTep eHri3ai. MeauIMHaIbIK JHarHOCTUKAHBIH
KaHa TEXHOJIOTHSUIAphl, JKOFapbl JONJIIKTETl COYJENiK 3epTTey OICTepl, KOMIBIOTEPIIK >KIHE
MarHUTTiK-pPE30HAHCTHIK TOMOTpadus, YIbTPaIAbIOBICTHIK TUATHOCTHKA, YHIAOCKOMUSIIBIK 3epTTeyIIep,
3epTXaHaJbIK JKOHE MOJIEKYIANbIK-TeHETUKAIBIK Taljay ToCUIIepl KapaKaTTapAblH CHUIATBHIH
OYpBIHFBIZIAH Ja HAKThl OarajlayFa MYMKIHIIK Oepyne. Ajaiiga oChl TEXHOJIOTHSIAP/bIH KEHIHEH
KOJIJIaHBLTYBI capanTaMalblK TOKipuOene jkaHa Mocelelep/iH TybIHJIayblHA J1a ceOer OOMbBIN OTHIp.
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OpTYpil JIUMArHOCTUKAJBIK OSMICTEPIiH HOTIKENIEPIH HHTEpIpeTalysiay, OJapIblH AdJeNAeMeNiK
MaHBI3bIH aHBIKTAY KOHE KYKBIKTHIK Oaranay KpUTepuiIepiMeH COMKeCTeHIIpy KYPAei FhUIBIMU JKOHE
MPAaKTUKAJIBIK MiHACTTepAIH Oipi OonbIn caHanmaabi[2].

Tipi amammapabpIH JIeHCAYJIbIFbIHA KEATIPUITeH 3USH JTOPEKECIH aHBIKTay/la Ke3JeCeTIH ©3€KTi
MocenenepiH Oipi — JKapakaTThIH aybIPIBIK JOPEKECIH capanay Ke3iHAe OOBEKTHBTI KOHE
cyOBeKTHBTI (akTopiapAblH Katap acep eryi. Keitbip skarmainapna >kapakaTThiH MOPQOIOTHSIIBIK
KOpiHiCI MEH OHBIH (YHKIMOHAIABIK Calgapbl apachlHAa aWTapibIKTail albIpMAlIbUIBIK OOybI
MYMKiH. MBpIcaibl, CBIPTKBI KOPIHICI XKEH1 OOJBINT KOPIHETIH jKapakaTTap y3aK YaKbIT €HOCKKe
KaOUIeTTUIIKTIH TOMEHACYyiHEe HeMece TYPaKThl (YyHKIMOHAIABIK OY3bUIbICTApFa ajblll Kelyl MYMKIH.
Kepicinme, aybip kepiHeTiH KeiOip jkapaKaTTapAblH callIapbl KbICKA MEP3iMJIe TOJBIK KaJIIbIHA KeTyl
BIKTUMa1. MyHJail >karjaiinap capamibliaH TeK MEIUIMHAIBIK OUTIMII FaHa eMmec, COHAal-ak
KJIIMHUKAJIBIK TOKIpUOEH1, KYKBIKTBIK HOpMasap bl TEPEH MEHIePY/Ii Tajam eTeIi.

3aMaHayu COT-MEIMIMHAIBIK TIXKipuOene epekile Hazap ayAapbUIaThlH MJcelenepiaiH Oipi —
KapakaT TeH OyphIHHaH Oap aypynap apachIHIarbl ceOer-canaapiblK OaimaHbICThl aHbIKTay. Ka3zipri
KOFaM/a CO3BUIMAJIBI aypyJIapMEH aybIpaThlH afaMJap CaHBIHBIH apTyblHA OAilJIaHBICTHI caparnibliap
KU1 Kypaedal KIMHUKaIbIK JKarjaimapMeH kesfeceni. MyHmal Ke3[e KapaKaTThIH —ar3allarbl
MIATOJIOTHSIIBIK, TTPOLIECTEPIIH OPIIyiHe KAaHIIAIBIKTEI dcep €TKCHIH HeMece KepiciHie OyphIHHAH Oap
aypyIblH KapaKaTThIH CalJapblH KYIICHTKEHIH aHbIKTay KaKETTUIIr TybIHAaWIbpl. bynm moceneHiy
IYphIC IIEeNITyi KYKBIKTBIK Oarajjay MEH COT HICIIIMJAEPiHIH 3aHJbUIBIFBIHA TiKeNeH ocep eTemi.
ConblMeH KaTap JeHcaylblKKa KENTIpUIreH 3usHAbl Oaranay Ke3iHJe TMCUXHUKAIBIK >KOHE
TICUXOJIOTHSUIBIK 3apJanTtapsl aHBIKTAy MOCeJeci epeKile MaHbI3Fa e OOJbII OTHIp. 3aMaHayu
3epTTeyjep KepceTKeHIeH, (U3MKaJbIK >KapakaTTapMeH KaTap IICHXOJIOTHSUIBIK — KyWM3elic,
MOCTTPAaBMANIBIK CTpPecC OY3bUIBICHL, JACTPECCHSUIBIK JKarmaiiap »oHE ©3re Jie TCHXHKAIBIK
Oy3bUIBICTap aJaMHBIH JCHCAYJbIFbIHA €Nyl dcep eTenl. Anaiia MyHnai 3apaantapabl 00bEeKTUBTI
Oaranay oHe OJapIblH >KapakaTHeH OailllaHbICHIH MJQJNeNiey COT-MEIUIIMHANBIK ToxipuOeaeri
KypJeni 6arpITTapAbIH 0ipi OOIBIT Kaibin OTHIp[3].

Conrbl KbulIapbl HUQPIBIK [IEHCAYJBIK CaKTay >KyHelepiHiH AaMybl COT-MEIUIIMHAIBIK
capanTaMaHbIH aKIapaTThIK 0a3aChIH alTapIIBIKTall KEHEHTTi. DIEKTPOHIBIK MEIUIIMHAIIBIK KapTanap,
U(PIBIK PEHTTCHONOTHSIIBIK KECKiHAEp, TeIeMEIUIIMHANBIK KOHCYIbTAlUATIAp JKOHE METUIIUHAIIBIK
aKMapaTThIK JKYWeNep capamniiblIapIblH J>KYMBICBIH KEHULACTIN, 3€pTTEy HOTWKEIEPIHIH OJAITiH
apTThIpyFa MYMKIHIIK Oepeni. CoHbIMEH Karap LHUQPIBIK JEPEeKTEepHiH TYMHYCKAJIBIFBIH pacTay,
aKMapaTThIK KayITMCI3AIKTI KaMTaMachl3 €Ty KoHE JIEKTPOHBIK KYKaTTapAbIH 3aH]IbI KYIIIIH aHBIKTAY
CHSIKTBI JKaHa KYKBIKTBIK Moceniesep Jie naiaa 6omyaa.

JKacaHIpl UHTEIUIEKT TEXHOJOTHSUIAPBIHBIH JaMybl COT-MEIUIMHAIBIK capanTaMa cajachlHa Ja
eHin keneAi. MalMHANBIK OKBITY aJITOPUTMJEP] KapaKaTTapAblH CypeTTepiH Taiuaay, MEIUIMHAIBIK
KECKIHAEpAl ©HIeYy, IUarHOCTUKAJIbIK OelriuiepAl aBTOMATThl aHBIKTAy JKOHE capanTaMallbIK
KOPBITBIH/IBIIAPIbI CTaHAAPTTAYy OaFbITTapbIHAA KONJAHBUIyJAA. byl TexHomorusiap capanTaMallbIK
KAaTeJIIKTep/l a3aiiTyra JKOHE 3epTTey HOTHXKeNepiHiH OOBEKTUBTLIINH apTThIpyFa MYMKIHAIK
OepreHiMeH, oJap/blH KYKBIKTBIK MOpTeOeci MEH KOJIJaHbUly IIeKapaiapbl olli € FBUIBIMU
TaNKbIIAY bl KaXeT eTemi[4].

Kazakcran PecnyOnukachiHIa COT-MEIUIIMHATIBIK CapanTaMaHbl )KeTUIAIPY KOHE XalIbIKapallbIK
CTaHJApTTapFa COMKECTECHIIPY OaFBITBIHA JKYHENl dKYMBICTAp KYprizutyae. JlereHMeH JeHcayIbIKKa
KETIpUITEeH 3USH JIOPEXKeCiH aHbIKTay OapbIChIHAA KOJJAHBLIATBIH KpUTEpHiiiepai OipizaeHuipy,
capanTaMaJblK TOKIPUOEH1 CTaHAapTTay, capamilibUlapAblH KOciOM NasplIbIFbIH KETUIAIPY JKOHE
3aMaHayd TEXHOJOTMsJIapAbl THIMJI EHIi3y Mocelnesepi ©3eKTLIIriH cakTal OThIp. Ocipece KypAemi
KIIMHUKAJIBIK JKaFJaijiapa capanTaMaliblK KOPBITBIHABLIAPIBIH OOBEKTUBTUIIN MEH JIONIITIH
KaMTaMachl3 €Ty FBUIBIMH KAaybIMJACTHIK aJIbIHIA TYPFAaH MAaHBI3Jbl MIHIACTTEpPAiH Oipi OOJBII
TaObLIaIbI.

Ocpiran OalmaHbICTBI  Tipi  aAaMIapiblH J€HCAYJBIFbIHA KENTIPUITeH 3USIH JOPekKECiH
AHBIKTAY/IBIH 3aMaHayW MOCeJIeNIepiH JKaH-)KaKThl 3epPTTEY, capanTaMaiblK TOKipuOene Ke3JeceTiH
KUBIHABIKTAPABI Talfay >KOHE OJlapAbl MISHIYIiH FBUIBIMH HETI3JENreH >KOJNJIApblH YCHIHY COT
MEIUIIMHACBIHBIH Opi Kapail JaMybl YIIiH epeKine MaHbI3Fa He. byl 3eprrey coT-MeTuIMHAaIBIK
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capanTaMaHblH CalachblH apTThIPyFa, KYKBIK KOPFay OpraHIapbIHBIH KBI3METIH KETUIAIpYre >KoHe
azaMaTTap/blH KYKBIKTapbl MEH 3aHAbI MYICNIEPIH KOPFayAbl KAMTaMachl3 €Tyre OarbITTajFaH.

3epTTey Matepuajggapbl MeH dictepi. 3eprrey OapbIChIHAA Tipi agamIapblH JIEHCAYJbIKKA
KEJITIPIITeH 3USH JIOPEKECIH aHBIKTAYIbIH 3aMaHayH MOcCeselIepiH KemeH i Oaranayra OarbITTalFaH
TEOPHSUIBIK-TANIAMAIIBIK SJIiCTep KOJIAHBUIABL. 3€pTTEyIiH 9IICHAMAJBIK HETi3iH COT MEIUIMHACHI,
KJIMHUKAJIBIK MEIUIIMHA, TPaBMAaTOJIOTHUS, KYKbIKTaHy >KOHE JCHCAyJIbIK CaKTay callajlapblHAarbl
OTaH/IbIK JKOHE IIETEIIIK FhUIBIMU €HOCKTEp KYpasbl.

3eprrey wmatepuanbl perigae 2015-2025 xpuimap apaibIFbIHAAQ OJKapUSJIAHFaH FHUIBIMU
Makanaiap, KyHeli moiyiap, MeTa-Tajaaayiiap, XalbIKapalblK YCHIHBIMAAP, HOPMATUBTIK-KYKBIKTHIK
KyXKarTap, COT-MEJIMIIMHAJIBIK capartama »eHIHJEr 9/1icTeMeNIK HYCKayJIbIKTap >KOHE JEHCAayJIbIKKa
KENTIpUIreH 3UsSH/IbI Oaraiay MoceseliepiHe apHallFaH 9/1e0u IePeKKe3/ep MaijanaHbuIIbL.

3eprTeyre JAeHcaysblKKa KENTIPUIreH 3USHHBIH aybIPIBbIK JTOPEKECIiH aHbIKTay KpUTEpHUiliepi,
eHOeKKe KaOUIeTTUTIKTIH KOFaIybl, >KapakaTTap[blH Y3aK Mep3iMAl calaapbl, NMCHUXUKAIBIK JKOHE
(bu3MKaIbIK 3aKpIMIaHyJapbl Oaranay, HUQPIBIK TEXHOJIOTHUSJIAP MEH >KacaH/Abl MHTEIJICKTTI COT-
MEUIMHAIBIK TOKIPUOEIe KOJIaHy MICeNeNepiH KAMTHTHIH JKapHsUIAHBIMIAp SHTI3UIIl. Al 3epTTey
TaKbIPbIObIHA COMKEC KEJIMEWTIH, KaWTajJaHaThIH HEMECE TOJIBIK MOTiHI KOJDKETIMCI3 MaTepuayiiap
TaNgayJaH NIBIFapbUIIBL.

3epTTey OapbIiChIHIAa KOHTEHT-TANJAy, CalbICTHIPMAJbl Tallgay, JKyHeley >KOHE >Kallbuiay
omictepi  KoimaHbULAbl. KOHTEHT-Tanmay apKbUIbl — FBUIBIMH  JKapUsUTAHBIMIAPJarbl — HETi3ri
TY)KBIPBIMAP, AUArHOCTUKANBIK TOCUIACp KOHE capamnTaMaiblK Oaranay KpUTEpHiliepl aHBIKTaJIbI.
CanpICThIpMaNIBI  TAJIAAY OJICI OPTYpPJi eJaepAeri COT-MEAWIMHAIBIK capanTama TIKipuOeciHiH
EpeKILEeTIKTEepIH KOHE JICHCAyNbIKKA KEeNTIpUIreH 3USH JopexeciH Oaranay ToCUIAEpiHIH
afBIPMAIIBUIBIKTApBIH OaFanayra MyMKIHIIK Oepai. COHBIMEH KaTap ajlbIHFaH MAIIMETTep KYHeleHi,
Ka3ipri Ke3eHJeri COT-MEIWIMHAJBIK capanTaMa CajachlHAa KE3JECETiH HETri3ri mpoodsiemaliap MeH
oJlap/ibl MIEIIYAIH MEePCHEKTUBAIBIK OaFbITTaphbl alKbIH A b

3epTTey OapbIChIHIA 3aMaHayH CIYJICNIK THArHOCTHKA SAICTEPiHiH (KOMITBIOTEPIIiK ToMOTrpadus,
MarHUTTIK-PE30HAHCTHIK TOMOTpadusi, YIbTPAABIOBICTHIK 3€pPTTEY), MOJEKYJIaIbIK-TeHETHKAIBIK
TangayIapAbIH, dJIEKTPOHIBIK MEIUIMHAIBIK Ky)KaTTaMaHBIH >KOHE JKacaHIbl WHTEIUIEKT HETi3iHIeTi
JMAarHOCTHKAJIBIK JKYHeJIepAiH COT-MeIUIMHAIIBIK capanTaMajarbl pesliHe epeKile Hazap ayaapbul/bl.
byn TtexuonorusapaeH capanTamMaiblK KOPBITBIHABUIAPABIH AT MEH OOBEKTHBTLIITIHE ocepi
FBUIBIMU JIEPEKTEP HETi31H/e OaranaH/Ibl.

Ochburaiiiia KOJMAaHBUIFAH 3€PTTEY 9MICTEpl Tipl agamaap/blH JCHCAYJIbIKKA KEATIPUIreH 3UsH
TOPEKECIH aHBIKTAYJbIH 3aMaHayd MoceJeNepiH JKaH-)KaKThl TajljayFa, oJapIblH cebenTepiH
aHBIKTayFa OHE COT-MEIUIMHAIBIK capanTamMa TKIpUOECIH KeTUIAIpyre OarbITTajfaH FbUIBIMU
HET13/1eIreH KOPBITBIHABLIAP XKacayFa MYMKIHJIK Oepi.

Taakbliay xoHe HITH:Kesaepi. JKypri3iireH FbUIBIMUA 9eOUETTEP/l, HOPMATUBTIK-KYKBIKTHIK
Ky)KaTTapZbl >KOHE COT-MEIUIMHAIBIK capanTaMa ToKipuOeciHe KaThICThl 3aMaHayd 3epTTeyJiepii
Tanjaay Tipl aJamaapAblH JIeHCAYJIbIKKA KEeNTIPUIreH 3USH JTOPEXKECiH aHbIKTay Moceleci Ka3ipri coT
MEIMLMHACBIHBIH €H KYPJei 9pi jKayanThl OaFbITTapbIHBIH Oipl €KEeHIH KOpceTTl. 3epTTey HOTHXKeIepl
JICHCAYJIBIKKA KENTIPIITeH 3uUsHAbl Oaraymay OapbIChIHAQ MEIUIIMHAIBIK, KYKBIKTBIK KOHE
YUBIMIACTBIPYIIBUIBIK CUTIATTaFbl OipKaTtap mNpoOjeManapAblH CaKTalbIl OTBIPFAHBIH AHBIKTA[IbI.
3eprTey OapbIChIHIIA KapacThIPBUIFAH JEPEeKKe3nepAiH 0acbkiM OeiriHae capanTaMaiblK TIXipuOeae
KE3JIeCeTIH Heri3ri KHBIHIBIKTApAbIH Oipi peTiHJe >KapaKaTThlH aybIPJIbIK JOPEKECIH aHBIKTay
KpUTEPUNJIEPIHIH KYPJENUIIri KepceTuireH. JleHcaybIKKa KeATIPUITeH 3USHHBIH aybIPIIbIK JI9pEKeCciH
Oenrijey Ke3iHJE capaliibl TEeK >KapaKaTThlH AaHATOMHUSJIBIK CHUIATTAMAChlH FaHAa €MeC, OHBIH
(YHKIMOHAIBIK CalAapbliH, eHOEKKe KaOUISTTUIIKKE 9CEpiH, €My Y3aKTHIFBIH KOHE OoJamakTarbl
BIKTMMaJ aCKbIHYJIApbIH Ja €cemnKe alybl THic. Anaija Toxipubene Oipaed »apakaTTapablH OpTYpii
aziamiap/ia opTYpJIi KITMHUKAIBIK HOTIDKENIEPTe allblll Kelyi capanTaMaliblK Oaranayapl KHBIHAATAIbI.

OnebuerTepli Tannay HOTHXKECIHJE KapakKaTThIH AaybIpJbIFbIH OaFajayjla HAyKacThIH >Kac
epeKIIeIiKTepi, JKAIMbl JIEHCAYNBIK KaFAaibl JKOHE KaTap J>KYPETiH aypylapbl MaHbBI3Ibl PO
aTKapaTbIHBI aHbIKTaNABI. Erje skactarbl agamaapia HeMece COo3bUIMAlIbl aypysapbl O0ap HayKacTapia
KEHUI KapakaTTapAblH ©31 ayblp AacKbIHyJapra ajblll Kelyl MYMKiH. MyHnail kargaitnapnaa
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’KapakaTThIH €31 MEH ar3a/larbl OypbIHHAH 0ap MaTOJIOTUSUIBIK ©3repiCTepIiH YJIECIH aXbIpaTy KypAemi
MiHZIeT O0oJbIn TaObuTaabl. OChbIFaH OalIaHBICTBI KONTEreH 3EPTTEYIIUIep capanTaMalblK Oaraiayja
MYJIbTUTUCIUILTAHAPIIBIK TOCUII KOIAAHYIBIH MaHBI3IBUIBIFBIH aTall KOPCETE/Ii.

Tanmay OapbIChIHIA aHBIKTAJIFAH MAaHBI3IBI MOceleNepaidH Oipi — KOmTiK XoHe apajac
kKapakarrapabl Oaranay epekmenikTepi. Kasipri yakpITTa J>KOJ-KOJIK OKHUFalapbl, OHIIPICTIK
Kapakarrap JKOHE TYPMBICTBIK 30DJIBIK-30MOBUIBIK JKaFjaijmapbiHaa OipHelle aHATOMUSIIBIK
allMaKTapJIbIH KaTap 3aKbIMIaHybl KUl Ke3geceni. MyHmal karmaitnapaa opOip »KapaKaTThIH JKEKe
OCEpiH >KOHE OJIAPABIH KUBIHTHIK CaIapblH OOBEKTHUBTI Oarayiay Ka)XETTUTIT TybIHIAWbl. FelabiMu
KapUsUTaHBIMIAPABIH KOIIIUIIrHIE KONTIK jKapakarTap Ke3iHIe ACHCAYJIBIKKAa KENTIPUIreH 3WsSHIbI
OaranaybiH OlpbIHFAl XabIKAPAIBIK aITOPUTMIEPIHIH KETKUTIKCI3ITT KOPCETUITEH.

3epTTey HOTHKEIEepl MCUXUKAIBIK JEHCAYIBIKKA KEeNTIPUINeH 3USHBI Oaranay MOCEJeCiHIH e
e3eKTunrin kepcerti. Kaszipri kezeHae (U3MKAIBIK JKapaKaTTapMEH KaTap ICHUXOJOTHUSIIBIK >KOHE
SMOIMOHANJIBIK ~ 3apJanTapAblH MAaHBI3IBUIBIFEI  apThill  Kenemi. KelOip karmaiinmapna JeHe
JKapaKaThIHBIH CBIPTKBI Oenruiepi a3 OoJFaHBIMEH, JKOOIPJICHYIIIE Y3aK YaKbIT CaKTaJlaThlH
TICUXOJIOTHSUTBIK  OY3bUTBICTAD KAJIBIITACYbl MYMKIH. ATanm aWTKaHIa, TOCTTPAaBMAJBIK CTpece
CHUHJPOMBI, YpPEWUiK Oy3bUIBICTap, JENPECCUSIIBIK JKaFJaiiap >KOHE OIeyMEeTTIK OeiimMaenyaiH
Oy3bUTyBI KUl Ke3zmecenai. JlereHMeH MyHJail e3repicTepii COT-MEIUIMHAJIBIK capanTaMa asChIHIa
OOBEKTUBTI JI9JIENCY JKOHE OJNIApAbIH JKapakaTleH Tikeled OaillaHbICHIH aHBIKTAy o1 1€ Kypaemi
Macesie OOJIbII KAJIbII OThIP.

3epTTey OapbichbiHIa HUPPIBIK TEXHOIOTUSIIAPABIH €HI131Tyl COT-MEIUIIMHANBIK capanTaMaHbiH
camachblH apTTHIPYFa BIKMAJ €Till OTHIPFaHBl AHBIKTAIIBL. DJIEKTPOHJBIK MEAMIIMHAIBIK KyXKaTTama,
HUQPIBIK PEHTICHOJIOTUSIIBIK KECKIHACP JKOHE TeleMEIUIIMHANBIK KOHCYJIbTalUsIap caparnilibuiapra
KQXXETTI aKmapaTThl JKeJlen ainyFa MyMKiHIIK Oepeni. COHbIMEH Karap MEIWIUHAIBIK KYXKaTTapIbIH
ANEKTPOHABIK (opmarTa cakTadybl >KapaKaTThIH JWHAMUKACHIH OaKbLIayJbl >KEHUIIETEAl >KOHE
caparnTaMalblK KOPBITBIHBLIAP IBIH JOJIITIH apTThIPAIbL.

Ocipece KOMIBIOTEPIIIK TOMOTrpadusi MEH MarHUTTIK-PE30HAHCTHIK TOMOTrpadus omicTepiHiH
€HTi311yl OypbIH aHBIKTay KUBIH OOJFaH KACBIPBIH jKapakaTTap/bl JJ1 AUArHOCTHUKAayFa MYMKIHIIK
Oepmai. bac cyiiek-mu jKapakarTapbl, iIKI ar3ajiapblH 3aKbIMJIAHYbI, OMBIPTKA XapaKaTTapbl JKOHE
KYMCaK TIHAEPAIH TepeH e3repicTepl 3aMaHayu OeifHeney 9/IiCTepiHiH KOMETIMEeH KOFaphl JONIIIKIIEH
aHBIKTaNaabl. bys1 03 Ke3erinae neHcaysIblKKa KeNTIPUITeH 3UsiH I9pekKeciH OOBEeKTUBTI Oarajgayra OH
ocep eTe/i.

Tannmay HOTHXKeNepi >KacaHIIbl MHTEUIEKT TEXHOJOTHUSIIAPBIHBIH COT MEIUIIMHACHIHA EHTI3UTYy1
KaHa MYMKIHIIKTEp Aamiblll OTBIPFAHBIH KOPCETTi. 3aMaHayW aIrOpUTMAEp JKapakaTTapIbIH
¢doTocypeTTepiH aBTOMATThl TYpJAE 6OHAEYyre, MEIULUHANBIK KEeCKIHJAepJl TajjayFa >KOHE
JIMArHOCTHKANBIK Oenrinepai aHblKTayFa MyMKiHAIK Oepeni. Keibip 3eprreynepae >kacaHibl
UHTEJJIEKT JKYWEJepiHIH CYMeK CBhIHBIKTapblH, MM KaH KyHbUIyJapblH >KOHE IMIKI ar3aiapiblH
3aKpIMJIAaHYBIH AaHBIKTay/la >KOFaphl JONIIK KepceTkeHl Oasupanran. CoHbIMeH Oipre MyHaan
TEXHOJIOTUSUIApAbl KOJIJaHy Ke3iHIE ajblHFaH HOTHIKENEpHIH KYKBIKTBIK MopTeOeci MEH caparlilbl
KayalnKepUIUIITiHIH [IeKapalapblH HaKThlJIay KQXKETTUIIr caKTaly/a.

3eprrey OapbIChIHIA AaHBIKTAJIFaH Tarbl Oip MaHBI3ABI MOCEIe —  capanTaMalibIK
KOPBITBIH/IBUIAPIBIH CTaHAAPTTANy ACHTeHIHIH KETKIUTIKCI3AIrl. OpTypli capamniibuiapablH Oipaei
KJIMHUKAJIBIK KaFJailiapra opTypiil KOPBITBIH/IBI O€py BIKTUMAJIABIFBI TOKIPHOEIe Ke3ECill OThIPAIBI.
byn karmalt KyKbIK KOpFay OpraHAapbIHBIH IIENNM KaObuijay MpoIeciHe ocep €Tyl MYyMKiH.
CoHapIKTaH Ka3ipri TaHIa XaJdbIKapaJbIK TOKIpUOeae KOMAaHBUIATHIH OIpbIHFAN THAarHOCTHKAJBIK
AJITOPUTMJEP/L €HT13Y KOHE caparnibUIapAblH KOCION NaspIIbIFbIH KETUIAIPY KaXKETTLIITT apThII OTHIP.

Onebu nepekrepal Tammay KazakcTtaHgarbl COT-MEAMIIMHAIBIK —capamnTamMa KbI3METIHIH
MaTepUaIbIK-TEXHUKANBIK 0a3achlHBIH OIpTIHACN JKaHAPTHUIBIN KaTKaHBIH KepceTTi. COHFBI
KBITAPBl  KOINTETeH capanTaMallblK OpTaJbIKTap 3aMaHayd JIHArHOCTUKAIBIK KaOJbIKTapMeH
KamTaMachl3 erinredH. COHBIMEH Karap OJJIEKTPOHABIK JCHCAyNBIK CaKTay KYHeCiHIH JaMybl
MEIUIIMHAIIBIK aKmapaTka KOJDKETIMAUTIKTI JKaKcapTThl. Anaiiia aifMakTap apachlHJIaFbl TEXHUKAIBIK
XKaOJBIKTAly JIEHTeHiHIH albIpMaIIbUIBIFBl, JKOFAphl OUTIKTI MaMaHIApJbIH >KETICHEYUIUIri KoHe
capanTaMayiblK TOKIPpUOEH1 OIpi3fAeHAIpY Mocenenepl ol /i€ ©3€KTI OOJBIN Kb OTHIP. 3epTTey

168



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

HOTIDKENIEpl JICHCAyJBbIKKA KENTIPUIreH 3USH TOpEeKeCiH aHbIKTay Ke3iHJe KIMHHUKAIBIK JepeKTepl,
3epTXaHAIBIK KOPCETKIIITEPAl JKOHE COYJICNIK JHMAarHOCTHUKAa HOTIIKENEpiH KeleHai Oaranay
KaXeTTirin kepcerri. Tek Oip FfaHa JUATHOCTHKAIBIK KOPCETKIIIKE CyHeHy capanTaMalibiK
KaTeJikTepre ainbill Keinyli MyMKiH. COHABIKTAH 3aMaHayd COT-MEIMIMHANBIK capanTama AdJiesi
MeIUIMHA KaFUAaTTapblHa HET13/IeNITeH KeIIeH 1 TOCUII Tanar eTei.

Kannel anranma, KYpri3uireH 3epTTey Tipl amaMaapiAblH JACHCAYJIbIKKA KENTIPUITeH 3HUSH
JIOPEXKECIH aHBIKTAy CAJIAChIH/IA AWTAPJBIKTAl FHUIBIMH OHE TEXHOJOTHSUIBIK JKETICTIKTepAiH Oap
exkeHiH kepcerTi. COHBIMEH KaTap jkKapakaTTapbl Oaranay KpPUTEPUMIICPIH KETULIIPY, MCUXUKAIBIK
3apaantapAbpl OOBEKTUBTI AHBIKTAY OMICTEPIH JAMBITY, KACaHIbl HMHTEUIEKT TEXHOJOTHSIIAPBIH
KYKBIKTBIK TYPFBIIaH pETTeY JKOHE capanTaMallblK TXKIpUOeHl XalblKapalblK CTaHIapTTapra
COMKECTeH/IIpY KAXKETTLIIr CakTajablll OThIp. byn OaFbITTapaarbl KYMBICTAp COT-MEIMIMHAIBIK
caparTaMaHblH CalachlH apTThIPYFa, capanTaMaliblK KOPBITHIHIBLIIAPIBIH JAIIITT MEH OOBEKTUBTLIITH
KaMTaMachl3 eTyre jKoHe KYKBIK KOpFay KbI3METIHIH THIMIUIITH )KOFaphlIaTyFa MYMKIHIIK Oepeti.

KopbiThinabl. Tipi agampapablH AeHCAyJbIKKA KENTIPUITEH 3USH JIOPEXKECIH aHBIKTay COT-
MEIUIUHAIIBIK caparnTaMaHblH MaHbI3/Ibl 9pi JKayarnThl OarbITTapbIHBIH Oipi 00JbIN TaObUIaAbL. 3epTTey
HOTIKENepl KOpCeTKeH e, Kazipri Ke3eHae Oyl cana MeIULIUHAIBIK TeXHOJOTUSIAPIbIH KapKbIHIbI
JTaMybIHa, KYKBIKTBIK TaJIANITap IbIH XKETUIIIPUTYiHE )KOHE JICHCAYIIBIK CaKTay KYHECiHIH IU(pIIaHybIHA
OailTaHBICTBI JKaHA MYMKIHJIIKTEPMEH Karap Oipkarap Kypjaeli MoceleJepMEeH Je CHIaTTaiajbl.
JleHcayIIbIKKa KeNTipiIreH 3UsiH/IbI TYPhIC Oaraay KbIIMBICTBIK )KOHE a3aMaTTHIK iCTep OOWMBIHINA OTiIT
mieniM KaObUIAayAblH, KYKBIK OY3YIIBUIBIKTApAbl JIYPHIC capaliayAblH >KOHE >KoOIpJieHyIIiIepiH
3aH]IbI KYKBIKTAPBIH KOPFAYIbIH HET13T1 aJIFBIIapTTAPBIHBIH O1pi OOJIBIT TaObLIA b,

Kyprizinren Tanmay JAeHCAyJbIKKa KENTIPUITeH 3USH JOpPEKECIH aHbIKTay OapbIChIHIA
XKapakaTTapablH MOPQOJIOTHUSIIBIK SPEKIISTIKTEPiH FaHA eMeC, OJIApAbIH (YHKIIMOHAIIBIK CaJIapbiH,
eHOeKKe KaOUIETTLIIKKe OoCepiH, Y3aK Mep3iMjl acKbIHYJapblH KOHE aJaMHBIH >KaIbl JIEHCAYIIBIK
KarJailblH  KemleHJi Oaranay KaKeTTIrH KepceTTi. Ocipece KOMTIK jkKapakaTTap, apanac
3aKpIMJIAHYJIAp, CO3BUIMAIIBI aypyJIapMeH KaTap JKYPEeTiH JKaraaiiap jKoHe MCUXUKAIBIK JICHCAYJIBIKKA
KENTIPUIreH 3USH/IbI aHBIKTAy COT-MEIUIIMHANIBIK TOXKIprOeaeri eH Kypaeni Mocenenaep iy 6ipi 00bIm
KaJsia 6epei.

3epTTey HOTHXKENEpi KOMIIBIOTEPNIK ToMorpadus, MarHUTTIK-PE30HAHCTBHIK Tomorpadus,
VIBTPAABIOBICTBIK ~ 3€PTTEY  KOHE  MOJEKYJNAIBIK-TCHECTHKAIBIK ~ Tagay CHUSAKTBI  3aMaHayH
JIMArHOCTUKANBIK OMICTEpIiH capanTamalblK OaranaynblH [TONIITIH aWTapibIKTall apTThIpFaHbIH
kopcerti. COHBIMEH KaTap OJJICKTPOHABIK MEIUIMHAIBIK KyKarTamMa MEH TeleMeTUIITHAIBIK
TEeXHOJIOTUSUTAPABIH €HTI31Tyl capamiiblIapblH akmapaTka KOJDKETIMIUITIH KaKCapThIl, 3epTTey
HOTH)KENIEpIHIH OOBEKTUBTUIIINH KylienTyre MyMKiHAiK Oepynae. COHFBI JKbUIIApbl >KacaHIbl
WHTEJJIEKT HETI31HJer1 TeXHOJOTHSUIapAbl KOJIAaHy >KapakaTTapAbl aHBIKTAy >KOHE METUITMHAIBIK
KECKIHAEpAl Tajnaay THIMAUIIIH JKOFapbLIaThl OThIpFaHBIMEH, ONAapAblH KYKBIKTHIK MopTedeci MeH
KOJIJIaHy asiChIH HaKThl PETJIAMEHTTEY Ka)KeTTLIIr caKTaity/a.

3eprTey OapbiChIHAA capanTaMaliblK KOPBITHIHABLIAPBI CTAHIAPTTAY MOCEJECIHIH ©3€KTLIIri
aHBIKTANABL. OPTYPJl capanmibUIapAblH  OipAel JkaFmaiimapra oOpTYpJi  KOPBITBIHABL  Oepy
BIKTUMAJIJIBIFBI COT-MEIUIMHAIIBIK TKIpUOeae Ke3JeCeTiH MaHbI3AbI MpobiemManapabiH Oipi OoJbIn
tabbutagpl. OchlFaH OallIaHBICTBI XallBIKApaJIbIK ToXipuOere coiikec keneTiH OipblHFail Oaranay
KpUTEPUIJIEPIH J31pJiey >KOHE oJlap.ibl TOXKIpUOere eHrizy KaxeTTinir alkpiaaanasl. CoHbIMEH KaTap
capanmblIapAblH KociOM JaspibIFbIH OKETULIIPY, Y3ZiKci3 OuniM Oepy JKyHeciH AaMbITy J>KoHe
3aMaHayd TEXHOJOTUsIapAbl MEHrepy JACHTeWiH apTThpy MaHbI3bl OarbITTapAblH Oipi OOJBIIT
TaObLIA/IbI.
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OCHOBHBIE AKTUBHBIE I HECTAHJAPTHBIE ®OPMbI
IMPOBEJAEHMUSA 3AHATHUH ITO PYCCKOMY A3BIKY
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I'JTIABA 1.UT'POBBIE TEXHOJIOI'MUA B OBYUEHUU YYAHIUXCA PYCCKOMY A3BIKY
1.1.Ypoxu pycckoro si3bika B (popMe J1a00paTOpHOH padoThl

A1 Amoc Komenckuii B cBoeil «Benukoil numaktuke» nucan: «[Ipupona Bce mpou3BOAUT U3
KOpHS W Ooyiee HHOTKyaa. VOO CKOJBKO HA JepeBe HU TOSBIISCTCS IPEBECHHBI, KOPBI, JINCTHEB,
[[BETOB, IJIOJJOB — BCE 3TO POXKIACTCS TOJIBKO OT KOpHs». ClieqoBaTenbHO, MPaBUILHO 00y4aTh
YYaIUXCs — 3TO 3HAYUT Pa3BUTh B HUX CIIOCOOHOCTH MIOHUMATh, a HE 3aIOJHSITH T'OJIOBBI YICHUKOB
roToBoi HH(MOpMaIue.

B cBs13u ¢ ycTaHOBKOH Ha pa3BUTHE MBIIUICHUS YYAIIUXCS YUYUTEIIS BCE Yallle MPUMEHSIOT TaKue
MeTo/Ibl 00ydeHHus, KOTOpble (OPMHUPYIOT HABBIKM HMCCJI€I0BATEIbCKONH /1eATeJIbHOCTH, B
YaCTHOCTH JTA0OpaTOPHBIE PAOOTHI 110 PYCCKOMY SI3BIKY.

[TpuBBIYHBIM J€TIOM KaK JUIS YYUTEJNS, TaK U AJS YUYCHHUKA SBISIOTCS J1a0OpaTOPHBIE pabOTHI MO
€CTECTBCHHOHAYYHBIM TIpeaMeTaM. Ha ypokax pyccKOro si3plka TEpMUH <JiabopaTopHas paboTa»
3BYYUT PENKO, «HO TIO0 CYHIECTBY MHOTHE TpPaJWLUOHHBIE BHIbI PAOOTHI MPOBOJATCS Kak
nmabopaTtopHbie pabOTHI: S3BIKOBOM aHam3, opdorpaguueckue yrnpaKHEHUs, CIIOBOOOPa30BaATEIbHBIC
3aauu, U310KeHus, counHeHus» [1;102], To ecTb Ha 3Tame yCBOCHHSI M 3aKpelJIeHUS] HOBOI'O
MaTtepuana. Vcxoas U3 MpaBKTUYECKOTO M SKCIIEPUMEHTAILHOTO OIBITa, MOKHO TIPHHUTH K BBIBOJY,
410 sabopaTopHas paboTa JODKHA OOpEecTH CBOKIO KOHIICTIIMIO U UMETh CBOE OIpeAeTIeHHOe
CaMOCTOSITEITbHOE MECTO B METOJHKE MPEMOJaBaHMs PYCCKOTO sI3bIKa, TaK Kak 3akKIo4yaeT B cede
OTPOMHBIN MOTEHIUANI Pa3BUTHS UCCIEIOBATENILCKUX HABBIKOB YYAIUXCS M MOXET MPUMEHSATHCS He
TOJIBKO Ha 3TAaIle YCBOCHUS U 3aKPEIUICHHUS, HO U HA 3Tane 00bsICHEHUsI HOBOTO MaTepuaa.

HtSH Jtoy Odzd j d3 dzO B s imBdsds iedzpuan e @O daTeTbHBIX HAOTIOICHUI
Y BBIBOJIOB, CTaBSIIUX TMEPe]l YICHHKOM y4eOHO-Hay4YHBIC M TBOPYECKHE 3aJ1adyv, 00ECIICUNBAOIINN
HOBOEe WM Oojee TIyOOKOE pacCMOTPEHHE SI3BIKOBBIX SBJICHMM, HM3BECTHBIX M HEU3BECTHBIX
YYaIuMCsl.

vJ B3OS SC O dzOB tstg O lsdmsaz/nasnerro@dekolardickcy TpeboBanmii yueoHoi
MIPOTPaMMBI, KacalolUXCsl XapakTepa, CoJepKaHusl, MaTepuala, CBSI3U ¢ IPyruMu Gpopmamu yaeOHOU
NEeSTeNbHOCTH. 3acIyXUBAIOT OJ00peHUs W OONbIIEro BHUMAaHHUS TEMbl KOMILJIEKCHOTO XapakTepa,
HAI[SJIMBAOIINE YYANIUXCS HA PEIICHUE Psijia B3aUMOCBSI3aHHBIX BOTPOCOB, UMEIOIUX OTHOIIECHUE K
Pa3HBIM SI3LIKOBBIM YPOBHSIM.

3aaHus MPU WCCIIEIOBATEIICKOH METOJIHUKE MOTYT OBITh pa3NudHbIMU. Eciim mabGopatopHbie
3aHSTHS MPEAMISCTBYIOT TPAKTHUYECKUM, TO CTABUTCS 3aj[aua UCCIIeI0BaTh KaKOW-TO YaCTHBIM BOMPOC;
eclim ke J1abopaTopHbIe padOTHI CIEAYIOT TOCIEe MPAKTHYECKUX, TO OHH HOCAT OO0OOIIArOIIni
Xapakrep.

Tema, HauaTas Ha TPAKTHUYECKUX 3aHITHIX, MOXKET OBITh MPOJOIKEHA B JIAOOPATOPHBIX
paboTax, u Ha060POT.

JIabopaTOpHBIM 3aHITHSIM MOXET OBITh MOCBSIIECH BECh YPOK, YAaCTh YPOKa, a TAK)KE OHU MOTYT
SBIIATHCS JJOMAITHUM 33JaHHeM. 3aJJaHUe JIOJDKHO BKJIFOYATh ATAIbl UCCIICOBAHHUS

1. Habmrogenue U n3ydeHue GakToB U SIBICHUN;
2. BBISCHCHWE HETIOHATHBIX SBJICHHH, ITOJICKANTUX UCCIICIOBAHUIO;
3. BBIIBHKECHHE TUTIOTE3bI;
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4. mocTpoeHue IJIaHa UCCIIeIOBAHUS;

BBISICHEHUE CBS3CH N3y4aeMOro SIBIICHUS C APYTUMH;
MIPOBE/ICHUE TMHTBUCTHYECKOT'O IKCIIEPUMEHTA;
pelleHe TMHIBUCTHYESCKHX 3a/1a4;

. 00001IeHNEe Pe3yIbTATOB U (HOPMYITHPOBKA BHIBOJIA.

KaK 0COOBIi BHJ] CAMOCTOSITEIIBHON pabOThl ydaluxcs JadopaTopHble 3aHATHS (POPMHUPYIOT
YMEHHUSI aHAU3UpOBaTh (PaKThl, (PUKCHPOBATH 3aKOHOMEPHOCTH, MCCIEIOBATh SI3BIKOBOM MaTepual,
000011IaTh pe3yJIbTaThl HCCIICOBAHUS, JIEJIaTh BHIBOJIBI.

[Tpu npoBeneHun 1a0OPATOPHBIX PAOOT CIEAYET YUYUTHIBATH CICIYIOIIUE TAPAMETPHI:

1. 3amaHus 118 MHOUBUIYaJIbHOW W TPYNIIOBOI paboThl. ONTUMAFHOE KOJIMYECTBO YYAIIUXCS B
rpynmne — 6-8 uenoBek. BaxHO mpoaymaTh OLEHOYHBIN JIMCT, B KOTOPOM OYyIyT (PHKCHPOBATHCS
pe3yabTaThl KauecTBa 00YUYEHHOCTH KaXKI0TO YYCHHUKA U paOOTHI B LIEIOM.

2. Bpewmsi BBITIOJIHEHUS JTA0OPATOPHOU PabOTHI.

3. CtpykTypa (anroputm) NpoBeAcHUs 1a00paTOPHOI pabOTHI:

1) mOATOTOBUTENBHBIN ATAIl, BKIIOYAIOIIHNA TOBTOPEHUE TEOPETHUECKUX CBEJICHUH, BHITIOJHEHNE
MPAKTUYECKHUX 3aJlaHHi, PEIBAPUTEIBHOC 03HAKOMIICHUE YYAIIUXCs ¢ TEMOU JIaOOpaTOpHOU paboThI
U JIUTEPATYPOU K HEM;

2) npoBeaeHue 1adbopaTopHOi pabOTHI:

a) 4ETKOE OIpe/IeJICHUE LeNIel, MOPSI0K BINOIHEHUS 1a00paTOpHOM paboThl, 0003HAYEHHBIN B
WH/IMBUYaIbHBIX KaPTOUKAaX, B KAPTOUKAX JUJISl TPYIIIIBI YYaIHXCS;

0) ocHameHHe 1a00pPaTOPHON pPadOTHI: TEKCTHI, CIIPABOYHUKHU, YYCOHBIC MOCOOUS, TaOJIHIIB;
BBIOOp 00OpYIIOBaHUS ONPEACSACTCS LEISIMU, TEMAaTUKOH pabOThl, YPOBHEM IOJTrOTOBJICHHOCTH
YYaIInuxcs;

B) CAaMOCTOSITEILHOE BBIIIOJHEHHE JTA0OPAaTOPHOH padoThl. J[JIsl 3TOro oueHb BaXKHO ONPEICIHUThH
BpeMsl BhINOJIHEHHST paboThl. OCHOBHAS (DYHKIMSI yYUTENss Ha 3TOM dTare paboThl — KOHTPOJIb 32
CaMOCTOSITENTLHOW ~ NESATETBHOCTRIO  y4yallUXCd H 1O Mepe HAJA0OHOCTH WHIMBHIyaJbHbIC
KOHCYJIBTAITUH 10 O(OPMIICHHUIO PE3yJIbTaTOB JIA0OPAaTOPHOU pabOTHI;

I') TIOJBEJICHUE HMTOTOB JTAOOPAaTOPHON pabOTHI: OTBETHI yYallUXCs, BHECEHWE HCIIPABIICHHH,
BBISICHEHHE YUUTEJIEM YPOBHS OBJIa/IEHUSI MaTEPUATIOM.

4. Kaxnas pabora ydaliuxcs OIIEHMBAaeTCs yuuTeneM. Pe3ynbraTel J1abopaTOpHOW pabOThI
TIIATENIbHO aHAIM3UPYIOTCS B Kilacce. Marepua, MpeIoKeHHBIA A1 CaMOCTOSITEIbHOIO U3yUYeHHUS,
JOJDKEH OBITh yCBOEH KakIbiM. CTeneHb YCBOGHHWS MarTepHaja IMpOBEpsieTCs MpPHU TMPOBEACHUU B
JabHEeNIIeM CaMOCTOATENbHBIX M KOHTPOJIBHBIX paloT.

% N o

JIABOPATOPHAS PABOTA HA YPOKE PYCCKOI'O A3bIKA

Ilesb: coBepIIEHCTBOBATH MYHKTYAllMOHHBIE HABBIKK 00YYaOLIUXCS, CBSI3aHHbIE C TOCTAaHOBKOM
THUPE MEXAY MOJJIEKALIIM U CKa3yeMbIM; 00y4aTh YMEHHUIO CAMOCTOATEIBHO PelliaTh O3HABaTEIbHbIE
3aJ]aud Ha OCHOBE S3bIKOBOTIO aHAlM3a TEKCTa; Pa3BUBATh JIOTMYECKOE MBIIUICHHE O00YyYaroluxcs,
MOTHBHUPOBATh UX HA COOCTBEHHOE TBOPYECTBO.

O0opynoBaHnme: pa3aTouHbli MaTepual (KapTOUKU-UHCTPYKIIMU C TEKCTAMU CTUXOTBOPEHUS U
QITOPUTMUYECKUMH TPEINUCAaHUSIMU O XOJie JTabopaTopHON paboThl); MPOBEPOYHAST KapTOuyka st
CaMOKOHTpOJIs, yueHnueckue ‘“Terpann-cnpaBoyHUKN .

Tun ypoka: ypok 0CBOEHHSI HOBOT'O MaTepuaia.

JeBu3 ypoka: “Ot TBOpYeCTBa yUUTENSA — K TBOPUECTBY YUCHHKA .

Xox ypoka:

I. OprmomenT.

CooOmraerca TeMa, eNb ypoKa, JiejaeTcs 3amuch Tembl JabopaTtopHoil padotsl B “Terpanu-
CIIPaBOYHHKE”.

I1. IlpoBeneHUe HHCTPYKTAMKA.

(3HaKOMCTBO C aNrOpPUTMOM JIeHCTBUI BO BpeMsl CaMOCTOSITENILHON JabopaTOpHOil paboThI 1O
TeME ypOKa).
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II1. CamocTosiTe/IbHASA PadoTa ¢ MOCJAEAYIONIUM CAMOKOHTPOJIEM.
B xoxe pabotsl yuanuecs 3anoiHsoT B “Terpaau — cipaBoYyHUKE” TaOIHILy.
[IpoBepouHnast kapTouka (BBIMOIHSAETCS HA JOCKE UM MPOSKTUPYETCS HA IKpaH):

Tupe craBurcs ITpumepsl Tupe He craBuTCs IIpumepsr
1.cymr.-cym. [Toa3us — cynp0a. 1.I1.- ntu4yH.MecCT. S noar.
2.MH}.-CyIIL.; CyII- Caerutsh —3a1auya myapena. | 2. I1. ne +Ck. Sl He yuEHbI.
3. 4UCIUT-YUCIIUT. JBaxxk/1bl 1Ba — YETHIPE. 3*I1. cp..coro3+Ck.

4.uad — uHD. CrnaraTh CTUXHM — HECTHU

cBOM kpecT TBopia.

5*CymI-unci; Yuci-

CYILL.
[Ipumeuanue: IIpumeyanue:

1.I1. — 370 (BOT, ITosma, oga 1 COHET — BOT Kn.l:ecnu na On — cBerodop.
3HauyuT) CK. JIMPUKH CBETHJIA. JINYH.MECT.Na1aeT

JIOTUY.yAapeHue, TO
THUPE MOXKET CTaBUTHCS

IV. 3akpensienune HoBoro marepuasa. lukrant “IIposepsio ceds”.
[ToaTrueckoe BOCHIPUSITHE KU3HHU, BCETO OKPYKAIOLIET0 HAC — BEIUYANIINN Jap, TOCTaBIIMHACS
HaMm OT neTcTtBa. Ecim 4enmoBek He pactepsieT 3TOT Jap, TO OH — MO3T WM nucatesb. OuiynieHue
KU3HU KaK HETIPEPbIBHOW HOBU3HBI — BOT Ta IUIOAOPOIHAS MIOYBA, HA KOTOPOU pacIBETaeT U CO3pEeBaeT
uckycctBo. (K.I'.ITaycroBckuif)
Padora Han ne¢opMUpPOBAHHBIMH NPEIIOKCHUSIMH.
[Tynkrorpamma “Tupe Mexay TMOANEKAIMIMUM U CKa3yeMbIM~ 4YacTO BCTpeYaeTcs B
MIPOU3BEJICHUSAX YCTHOTO HAPOHOTO TBOPUYECTBA (B IMOCIIOBUIIAX U TOTOBOPKAX).
1 OH Odzd j : sfdhdlsy fmdzsseadyr d fsetseatstes d,
ftosyzh jozdz" § L dz2OCd e f ddzOdzd W .
1. BeaHocTs HE MOPO...
2. M..J19aTh TOTBOPCTB..BATh 3JIOMY JCITY.
3. YueH..e CBET a HEYYEH..€ ThMa.
4. 3HaHUs B FOHOCTH 3TO MYp..CTh B CTAPOCT...
5. 7K..3Hb KaK CTpalIHbIi COH.
6. JK..3Hp MpoXK..Th He JanTu cruiecTH. (OOpaTUTh BHUMAaHUE Ha IMOCIEIHION ITOCIOBHUILY: THPE
3/1€Ch CTaBUTCS, TaK KAK He OTHOCHUTCS K JOTIOJHEHUIO “NanTh”’, @ HE K CKa3yeMOMY “‘CIIECTH ).
V. PazBurHe peuu.
(TBopueckast paboTa BBITOIHIETCS yUAIIUMHECS TOMA).
Bawm nipesicronT HanmmcaTh COYMHCHHE-MUHUATIOPY Ha TeMY JIFOOOH M3 YKa3aHHBIX MTOCIOBHIL.
— Kakoii Tun peun BbI OyieTe UCTIOIb30BaTh B CBOEM COUMHEHUH? (paccyKIeHue).
— KakoBa KOMIIO3UITHS TeKCTa-pacCykaeHus? (Te3UC-10Ka3aTeIbCTBA-BBIBO/).
VI. Peduiexcus.
OueHunmBaeTcCsH YyPOBEHDb yCBOEHMUSA M3Yy4YeHHOT O
OTBETWUWTbL Ha BoOoNpPOCHL “3aMOPOYKM M3 6BO0OYKMU
1. 1 momnexariee, W cKa3yeMoe BBIPOKEHBI OJHOW M TOW >K€ YacThIO PEUYH, a 3amsaras He
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nocrasineHa. [Touemy? (ectb yactuna HE win cpaBHUTENBHBIN COO3).
2. Tloanexarniee — TMYHOE MECTOMMEHHUE, CKa3yeMoe — CYLIECTBUTEIBLHOE, HO THPE MEXIYy HUMHU

crout. [Touemy? (Joruyeckoe ynapeHue najgaet Ha MECTOUMEHHE).

[Togsenenue wurora padoThl, 3anuchk JI/3: mpaBwio mo ydeOHUKY, KOHCHEKT mo ‘“‘Terpamu-
CTIPaBOYHHKY ', COUMHEHHE — MUHHUATIOpa WK ynp.154 (1o BEIOOPY 00ydaromerocs).

Mp 1 Me Y DIeHMEAIOTCS BCe KOHCIEKTHI yyamuxcs (TaOauilbl), BEICTABIsSETCS OTMETKA 3a
nabopaTopHylo paboTy KaXIOMy YUYEHHKY, 32 COYMHEHHS-MUHHUATIOPHI BBICTABISIOTCS TOJBKO
OTJIMYHBIE U XOPOILIUE OTMETKHU.

1.2.Acnonb30BaHue KOMIBIOTEPHBIX MPOrPaMM U 3JIEKTPOHHBIX MOCOOM A
HA YPOKAaX PYCCKOro si3bIKa

KomnbroTepuszamus mporecca o0pa3oBaHUS — 3TO PeaJbHOCTh, C KOTOPOH HEOOXOIUMO
CUNTATHCS. BOJIBIIMHCTBO KOMITBIOTEPHBIX MPOTPAMM CO3[AeTCsl B TIOMOIIL yuuTelto. [IpenmyniecTBo
UX WCIIOJIb30BAaHUS HAa YpPOKE HEOCHOPHMO: 3TO W OIEPATHBHBIM KOHTPOJIb 3HAHWH, 4YTO JaeT
3HAYUTEIBHYI0 SKOHOMHUIO YUUTEIHCKOTO BPEMEHH MPU MPOBEPKE KOHTPOJIBHBIX H CAMOCTOSTEIBHBIX
paboT, M 3JIEMEHT 3aHMMATEJIbHOCTH, MOBBIIIAIONINN MHTEPEC YYalIMXCsl K OOYYECHHIO, M CO3AaHUE
YCIOBUU JUI WHAMBHUIYaIbHOH paboThl. [IpuMEHEHHWE KOMIIBIOTEPHBIX MPOrpaMM I03BOJISET
UCTOJB30BaTh  MPOOJIEMHBIC, HSBPUCTUYECKHE, WIPOBBIE METONIBI OOyUYCHHs, pPa3BHBAIOIINE
WH/IMBUYaTIbHOCTD MBIIIICHHUS U TBOPYECKUE CIIOCOOHOCTH yUaIlUXCSl.

OnHako XOTeNOCh OB OCTAHOBHUTHCS HA HEKOTOPBIX TPYIHOCTSX, C KOTOPBIMH MBI CTOJIKHYJIUCH
IpU TPOBEICHUM 3aHATHH MO KOMIIBIOTEPHBIM Mporpammam. [lpexkne Bcero mpu  paboTe ¢
KOMITBIOTEPOM TEPECTPANBACTCS CIOKHUBIINECS OTHOIICHHS YUUTEIh — YUEHHK, TPAaHCHOPMHUPYSCH B
OTHOIIICHHS TPEX TUIIOB: YUUTEIb — KOMITBIOTEP, YUCHUK — KOMITBIOTEP, yUUTEIh — yueHHK. Kiacc
nepecTaeT ObITh HEKOSW IEJOCTHOM CHCTEMOM W pachajacTcsi Ha HECKOJIBKO TPYII, PadOTarOIIUX
nHAMBUAYanbHO. OOy4aTh TaKOM KOJUIEKTUB — 3ajjauya JOBOJIBHO CJIOKHASL.

Eme ogHa TpyIHOCTH 3aKIIIOYAETCS B TOM, YTO CTaHJIAPTHBIC KOMITBIOTEPHBIC IPOTPaMMBI 10
PYCCKOMY sI3bIKy B OCHOBHOM HaIlpaBJICHBI Ha 3aKpeIUICHHE W TPOBEPKY 3HaHWI 1o opdorpaduu u
MyHKTyanuu. J[pyrue pasziensl JUHTBUCTUKY PEICTABICHBI IOBOJIBHO CKYTHO.

B xozme 00yueHus HCTIOTB3YIOTCS CIEAYIONINE TPOTPAMMBI:

1. mporpammsbl, MO3BOJISIONINE OTPAOATHIBATH HABBIKY;

2. mporpammBsl, cojepkaiue oopasibl (Hampumep, pa3dopa CJIoB MO COCTaBy);

3. mporpamMmbl, OpUEHTUPOBAHHBIE Ha PA3BUTHE CKOPOCTH aHATUTHYECKOTO MBIIJICHUS.
3amanue: BeimonHuTe MOpheMHBIN aHAIN3 TIPEITIOKEHHBIX CJIOB 10 00pasIry.

OBPA3EL;:

1. 1 OMmded 3 4cmpraalrue.
2. MHsmensercs mo poaam, ynuciam u maaexkam: L Ofdzj 4 J dzedzs e ts, L Ofmdzj ¥ J dzdz'
3. Oxkonuanue - 2yka3pIBacT Ha €. 4., M. P., UM. II. (BUH. T0).
4. OcnoBa L O fr) dzipogras, wieHnMast, IPOU3BOIHAS, CBOOOIHAS.
5. Kopens-Mdzj-dzj y ¢, Mdz)cyolanuB;. fdzj ¢
6. IlpucraBkal X0 3HaUYCHHEM 3aKOHUYEHHOI'O JAEUCTBHS; CP.: 3aMETCHHBIH, 3arTyIICHHbIH.
7. Cyobodukc -j dz@mpmoodpasyromuii.
L Ofmdzj 3 § dzdz" 2
Bamanue: L Odzj MJ dagdz" 2, Mmdzj y d dzS O

W3 bioka
3ananue: HaiiguTe B TEKCTE CIOBO, COOTBETCTBYIOIIEE YKA3aHHOU CXEME.

—_ NA

~—}

Jo6poTOoii 9acTO MOXKHO MIPUIYHHHUTH BPE, TOITOMY, XKeJlasi CAeNaTh J00pO, TIIATETLHO BCE
obaymaii. M3 Heynauum HEpeaKo MOXKHO HM3BIEYb MOJIE3HBIM YPOK, MOITOMY NpOMaxu — Jydllee
MOZICTIOPHE JIEIy.
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JJIeKTPOHHOE MOCcOo0Me MOXKHO MPHUMEHATh HAa YpOKaxX pasHBbIX TUIOB: OOBSCHEHHE HOBOTO
MaTepuaia, 3aKperuieHus, MOBTOPEHUS U 00001eHNs; Ha YpOKax-CeMHHApaX, YpOKax-MpakTUKyMax, a
TaK)K€ Ha KOHTPOJIbHBIX ypokax. Kpome Toro, KoMnbrOTEpPHbBIE IPOIPaMMbl IOMOT'YT CAMOCTOSATEIBHO
U3YYHUTh TEMY, 3aKPETUTh OJyUYEeHHbIC 3HAHUS U TIPOBEPUTD CeOsl.

Enunasg crpykTypa nporpaMm, HOJATOTOBJIEHHBIX C YYE€TOM KOMMYHHUKATHBHO-JAESTEIbHOTO
noaxona, OJokoBas TMojadya MaTepuana, IOCJIEJOBATeIbHOCTh YMCTBEHHBIX JIEHCTBUH IO
3aKpEIUICHUIO M3YYEHHOTO CIOCOOCTBYET TOMY, YTO TEOPETHYECKHH M MPAKTUYECKH MaTepHhai
BBICTPAMBAETCA B ONPEIEICHHYI0 CHUCTEMY, y4Yallluecs BHUAAT B3auMOCBs3U. llenenanpaBiieHHas
pabota o (OpMHUPOBAHHIO COOTBETCTBYIOIIUX YMEHUI U HABBIKOB MIO3BOJISIET IIPOYHO YCBOUTH TEMY.

TJTABA 2HECTAHJIAPTHBIE @®OPMBbI TIPOBEJIEHUA 3AHATUM 110
PYCCKOMY A3BIKY
2.1.Ucnosib3oBanne HHGPOPMALMOHHO-KOMIILIOTEPHBIX TEXHOJIOTHI HA YPOKAX PyCCKOIo
SI3bIKA

Hcnonb3oBanue MKT mpoyHo BOLLIO B MOBCEJHEBHYIO HPAKTUKY MPH HU3YYEHUH PYCCKOIO
s3p1ka. OcoOeHHO pedsiTaM MOMOOMINCH YPOKH, pa3padboTannbie "BupryansHoi mkonoi Kupmia n
Medonusa". B npemmaraemoii pa3paboTke ypoka pPycCKOro si3pika mo Teme "MSTrKuil 3HaK moclie
LIMISIIMX HA KOHLE Hapeuuid" Mbl C/I€Nalld MOIBITKY TBOPYECKOro MpUMEHeHUs MarepuanoB KuM.
Cka3ky o nomoBeHke Ky3e He IpOCTO HpouuTany, a pasbllpalld B JIMLIAX U HCHOJIb30BAIH JUIS
CO3JIaHMsI MPOOJIEMHON CHTYalMH, YTO MPHUIAIO0 YPOKY WHTPUTY M ITMHAMHKY. PeOsita M3 macCUBHBIX
3pUTeNe NPEeBpPaTWINCh B HENOCPEACTBEHHBIX NOMOIIHMKOB Ky3u, OBlasenu HOBBIMU 3HAHUSIMU,
MIOJIyYUJI YPOK HPAaBCTBEHHOCTH, PEATU30BAJINCH TBOPUYECKHU.

Pazpabotka ypoka 1o teme:

"Msrkuii 3HaK 1ocie MUIMSAIIUX Ha KOHIEe Hapeuuid"

7 Ki1ace

enn:

sBtcOL B89 Olsj dz' dzg" | :

1) 3HaHUA — M3y4uHuTh opdorpaduyeckoe MpaBuwiio 00 yMOTpeOJEeHHMHM MSTKOro 3Haka Iocie
LIUISIIMX Ha KOHLE HapeuHii;

2) yMeHUs — HAXOJUTh B CIIOBaX U3ydaeMmylo opGorpaMMy U MpaBUIILHO MMUCATh UX;

3) BbIpaboTaTh CTOMKHME HABBIKM HANMCAHUS MATKOTO 3HAKa MOCJIE MUIAIIUX Ha KOHIIE Hapeunii;

4) NOBTOPUTH YyHOTpeOIEHNE MATKOTO 3HAKa MOCIE MHUISAIIMX B pa3HbIX YacTAX Peuy;

tcOLodo O hdj:

— pa3BUTHE BHMMAHHs, BOCIPHUATHS, aMITH, aCCOUUATUBHOIO M aHAJIUTUYECKOTO MBILIUICHHUS,
HAaBBIKOB CBSI3HOH pedH, TBOPUECKUX CIIOCOOHOCTEH;

otsmMf dlsOlsj dz' dg" | :

— (hopMUpOBaHKE MOTUBHPOBAHHOCTH Ha aKTUBHOE TBOPUYECKOE YCBOCHHE yUeOHOr0 MaTrepuana,
(bopMHpOBaHKE TAKMX KAYECTB JIMYHOCTH YUEHHKA, KaK TOJIEPAHTHOCTb, CIIOCOOHOCTD K JIHAJIOTY.

Tun ypoka: KOMOMHUPOBAHHBIH.

O6opynoBanue:

1. Komnerorep, PC CD-ROM “VYpoxku pycckoro sizbika Kupunna u Medoaus™.

2. MynpTuMeauiiHasl yCTaHOBKA.

3. Tabmuupl.

4. Kaprouku — TaOIUIIBL.

5. Tectsl.

IL1an ypoka:

1. OpraHu3anlMOHHBIA MOMEHT.

2. “Hapeuust 0 My3bIKE”.

3. Co3panue npo0OJIeMHOM cUTyalluy — MOJBEACHHUE K TEME YpOKa.
4. TloBTOpeHnue.

5. OOBsCHEHHE HOBOTO MaTepurara.
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6. 3akperieHue.
7. JlomamHee 3amaHue.

Xoa ypoka:

I. Oprann3anuoOHHbIA MOMEHT

Lyd ded € d

JIesKypHBIN YYEHHK CIAaeT paropT 0 TOTOBHOCTH KJlacca K YPOKY.

vydlsg dz

VYuurenp paboTaeT ¢ )KypHaJIOM, OTMe4asi OTCYTCTBYIOIIUX.

II. BerynurejbHOE CJ10BO YYUTEJIA:

— CerogHs Mbl IPOAODKAM HU3YyYEHHE YIUBUTEIBHOM 4YacTH pedud — Hapeuus. Haunem c
TBOpUeCKOl pasMuHKH “Hapeuns o mysbike”

1. 3By4HT My3BIKaIbHBIN PparMeHT — 1-2 MUHYTHI.

VY4uurenp THUXOHBKO TOBOPUT:

— W 3a0piBat0 MHp — M B CJIaJKOM THUIIMHE sl CIAJAKO YCBHIUIEH MOMM BOOOpa)K€HbEM, U
npoOyKIaeTcst 0I3Usl BO MHE. ..

2. Hanucanue yyanumucs MUHU-COYMHEHUS — 2-3 MUHYTBHI.

3. 2-3 y4eHHKa YHUTAIOT MUHU-COYMHEHUS, aHAIM3UPYIOT padOThl U BBICTABJISAIOT OLIEHKU CaMU
yuaiuecs (0TME4aroTCsl OJ0XKUTEIbHAS AUHAMUKA B paboTax, yauHoe ynoTpeOieHue Hapeunii).

Bonpoc yuurens:

— Bbl BuauTe, uro paboThl BallMX TOBApUINEH CTAHOBSITCA C KaX/IbIM JHEM BCE MHTEpECHee,
spye, BbIpazurenpHee. Kakue ciioBa K1acCUKOB YMECTHO BCIIOMHMTD, ITPOCITyIaB MUHU-COYMHEHUA?

1-2 yuenuka npuBoAT Bbicka3piBaHus ['orons H.B.:

“Het cnoBa, KOTOpoe ObUTO ObI TaK 3aMamIMCTO, OOWKO, TaK BBIPHIBAIOCH ObI M3-TIOJ] CAMOTO
cepaua, Tak KUIIEJIO U KUBOTPENETANI0, KAK METKO CKa3aHHOE PYCCKOE CII0BO™;

[TaycToBckoro K.I'.:

“C pycckuM S3bIKOM MOKHO TBOpUTh uyjaeca. Her HMuUero Takoro B JKM3HM U B HalIEM
CO3HaHUM, YTO HeJb3sl ObLJIO Obl IepeiaTh PYCCKUM CIOBOM: 3ByYaHHE MY3bIKH, LIIYM U TE€Hb CaJOB,
HESICHOCTb CHa’.

OTBeTbl  oOlEHMBaIOTCA  ydammumuca  (pakTuueckue  OMIMOKM,  BBIPA3UTENBHOCTb,
SMOLIMOHAIBHOCTH)

Jeaercs BBIBOJ O POJIM HAPEUUI B PYCCKOM SI3BIKE:

Hapeuns oGoramiaror Haury peys, CO3/1al0T 00pa3HOCTh, TOUHOCTh, IPKOCTh, “TIOJICBEYUBAIOT U
“>KMBOIUCYIOT  IJ1aroJibl.

V. Ha 3xkpaHe BbICBeUMBaeTCsl TeMa YpoKa.

AfclisRE 110s 16 sd1Ar 1votryre VY e[ ZRIC2ZRWN

Hosrlii MaTepuan usyuaercs no nporpamme KM “Pycckuil s13pik 7 kace” (ypok 24)

B pycckoMm si3bIke CyIecTBYeT HE TaK MHOTO Hapeuuii, OKaHYMBAIOIUXCS HA MIMIALLY0. YTOOBI
3alIOMHUTh, KaK OHU MUIIYTCS, HAJI0 BBIyUUTH JIF000€ U3 IBYX MPaBUII 110 BallleMy BBIOOpY.

IIpaBniio mepBoe: Ha KOHIIE Hapeyuil MOCIE MUISAMIMX IUIIETCS MATKUN 3HAK, KpOME Tpex
uckmouenuit: YK, 3AMYX, HEBTEPIIEX.

IIpaBuiio BTOpOe: Ha KOHLE Hapeunmi Msarkuil 3Hak mocie OykB LI m Y numercs, a mocne
oyksbl XK He numercs, kpome ogHoro cinoBa— uckiarouenuss HACTEXD.

IIpenmnonoxum, HaM HaJl0 PELINTb, HY>)KEH I HE HY)KEH MATKHUM 3HaK Ha KoHLe cioBa [IPOY .

Paccyxnas mo mepBoMy IpaBHITy, MbI JIOJDKHBI JIMIIb POBEPUTH, HET JIM HAILETO CIIOBA CPEIU
HCKIIFOYCHUH, W €CIM HET — IIocTaBuTh Markuii 3Hak. CaoBo IIPOUYb — He wuckmodcHue,
CJIEIOBATENbHO, MMUIIETCS C MATKUM 3HAKOM.

O0paser1 paccyxJIeHHs M0 IEPBOMY IIPABUITY

Paccyxnas mo BTopomy mpaBuily, MbI JOJDKHBI TIOCMOTpPETh, Kakas IIUMsmias Ha KoHue. Ecou
310 OykBa LI mnm Y, To Msarkuii 3Hak HyskeH; eciau 310 OykBa XK (kpome cnmoBa HACTEXD), To He
HykeH. B Hamiem cioBe Ha koHIle OykBa Y, 3Hauut, ciioBo [IPOYD numiercs ¢ MATKuM 3HaAKOM.

O0paserl paccykJeHHs IO BTOPOMY MPaBHITY
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O0a mpaBuia MPUBOIAT K OJHOMY M TOMY K€ pe3ylbTaTy. MBI COBETYeM BaMm BHIOpaTh TO
MIPaBUJIO, KOTOPOE HCIIOIb30BAHO B BallleM IIKOJIbHOM yUEOHHKE.

Pabora ¢ yueOHHKOM — unTaercs mMarepuan naparpada 44, naercs 2 MUHYTHI JJIs 3ayYHBaHUSA
HAU3yCTh, OpraHU3yeTcs MapHasi paboTa Mo mpoBepKe HOBOIO MaTepuaia

IIpaBuio nposepsieTcs y ABYX y4dalllMXcCsl, OTBETHI OLICHUBAIOT CAMM YYalUecCs.

CI10BO yuuTens:

— IlpaBuio o mpaBomMcaHMM MSATKOTO 3HAaKa Ha KOHIIE HAapeduil 3aHMMaeT oco0oe MECTO B
cucrteme Harei opporpadum.

Bo-niepBbIX, MOTOMy, 4YTO IIOCJIE€ MIMIAMMX HA KOHLE HAapeYuil MATKMM 3HAaK IUIIETCS
TPaJAULIMOHHO, HE UMes MOJJEPKKU B (PaKTax COBPEMEHHOTO fA3bIKA.

Bo-BTOpBIX, IIOTOMY, 4YTO paccMaTpUBAaEMOE IIPABWIJIO OXBATBIBAET BCErO0 HECKOJIBKO CIIOB,
KOTOpBIE HETPYAHO NEPEUUCIIUTD (Ha TOCKE MarHUTaMH MPUKPEIUIAIOTCS CJI0BA HAa KapTOUYKaX)

HaB3unub

Hacrexsb

Haormamb

Bckaub

Ciiomb

JlanHble cioBa Bcerjga SBJSIOTCS TUIHWYHBIMU HAPEUYUSMHU, MOSCHSIOIMMHU TJIArojbl U
orBevaronumu Ha Bonpoc KAK?.

Hapeune HEBMOUYb mnipubnuxaercs K KaTerOpUU COCTOSIHUSA U SBIISETCS YaCThIO YCTOMYHUBOTO
COYETaHMSI — €My CTajJ0 HeBMOYb — CJIE€JOBATEIbHO, OTIEIbHO Ha BOIpoc He oTBedaeT. CioBO
IMPOYb wuyacto ymoTpebisercs He B KayecTBE Hapeyws, a B POJH MPEIJIONKHOTO COUYETAHHS,
Tpedyromero Bmecte ¢ npemiaorom OT pomutensHoro namexa. Uro kacaercs ciosa JIMIb, To oHO
BOOOIIIe HEe OBIBAET HUKOT]a HAPEUHEM, a TOIBKO COIO30M WIJIM YACTHIICH.

PaGota ¢ TONKOBBIM ClIOBapeM MO 3HAYEHUIO HApEUUid (MOXKHO HCIOIB30BaTh AIEKTPOHHBIN
cioBapb sHUuKIoneuu KM)

VL.

vydlsj dz

— JIJig aBTOMAaTUYECKOr0 MPUMEHEHHS MPABWIIA HA MUCbME HYKHO OTPEHUPOBATHCSI.

1. Kakas d4actp peun B TIpaBWJIE HAMHCAHUS MSITKOTO 3HAKa IMIOCJIE IIUISANUX HMEET
UCKIIFOUEeHUS?

I'maron

CyuiecTBUTENBHOE

Hapeune

IIpunararensHoe

2. Kakue cornacHble pycCKOTO SI3bIKa HA3bIBAKOTCS IITUTISTITAMU ?

I, T, &K, 4

1, T, @, I

4, X, K

I, I, IO, 4

. [loueMy B rnarosie munsimas ¥ MArkuii 3HaK MOT'YT OKa3aThCsl HE HA KOHIIE CI0Ba?
1. U3-3a npucoenuHeHus NOCTHUKCOB

2. W3-3a TOro, 4TO IJ1aroJibl Yaile BBICTYMAOT B POJIU CKa3yeMOro

3. U3-3a TOTO, UTO Yy IJIaroJIOB JIBE€ CJIOBOOOPA30BATEIHHBIE OCHOBHI

4. W3-3a TOrO, 4TO TJIaroJibl U3BMEHSIOTCA 110 BpEMEHaM

4. CKOJIBKO B pyCCKOM SI3bIKE YacCTEN peyH, B KOTOPBIX HA KOHIIE CJIOBA BO3MOKHA IIUIISAIIAS?

1
2
3
4
3

.8
.4
.6
.5
. YKaxxure CTPOKH, B KOTOPBIX BCC CJIOBA MUIIYTCA C MIATKUM 3HAKOM.

1
2
3
4
5
1. bepeu , HOY , crutomn
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2. Bugum_csi, HaB3HUY _, MBIIII
3. Komtou , 3aMy’K_, JTaH/bIII
4. CBex_, 104 _, CTpU4
OcTanbHBIM y4YalluMCsl MpeaaraeTcsl BBIMOJIHUTh TECT JJISl 3aKpeIlyIeHHsl MaTepHualia 3apaHee
IIOIOTOBJIEHHBIN YUUTEIEM

3AKVIIOYEHUE

Pycckuii s3bIK SIBJIETCS Ba)KHEMIEH 4YacThi0 HAMOHAJIIBHOW KYJIBTYpbl PYCCKOIO Hapoja,
MOATOMY Kak Y4YeOHBIM MpeIMET OH MUMEET NEPBOCTEICHHOE 3HAYEHUE, TaK KaK SIBJIETCS HE TOJIBKO
MPEeIMETOM HM3yYEHHUsl CUCTEMbl 3HAHHI, HA OCHOBE KOTOPBIH (HOPMUPYIOTCS NMPAKTHUECKUE HABBIKU,
HO Y BOXXHEWIIIUM CPEJICTBOM MMO3HAHUS JPYTUX HAYK, CPEICTBOM Pa3BUTHUS MBILIUICHUS U BOCTIUTAHUS
YYaIUXCA.

CIIMCOK UCITOJIb30BAHHOM JINTEPATYPBI

1. AreeBa, A.Jl. Becenble NIUKTaHTBI: CTHXOTBOPHBbIE MpHUMEpPhl U PUGMOBKH K OCHOBHBIM
npaBuiam (1-5 kiaccer). — ML: T Cdepa, 2003. — 160 c.

2. bapannukoBa, JI.U. Beenenue B s3piko3nanue / JI.W. bapannukoBa. — M3narenscTBo, 1973, —
384 c.

3. Bunorpagos, B.B. HccrnenoBanuss mo pycckoil rpammaruke. M30pannbie Tpynsl / B.B.
Bunorpanos. — M.: Hayka, 1975. — 59 c.

4. Bunokyposa, JI.JI. Mopdomnorus pycckoro ssblka: y4eOHO-METOAMYECKOEe Mocolbue i
cnenuanuctoB «llemarorumka m meronuka HavaiapbHOro ooOydenus» / JI.JI. BunokypoBa, A.B.
KoBanbkoBa. — Tyna: U3g-Bo Tyun. INoc. [len. Yu-ta um JI.H. Toncroro, 2007. — 232 c.

5. I'mazynoBa, O.1. I'pammaTiKa pycCKOro f3bIKa B yIPAXHEHUSIX U KOMMEHTapusax. Mopdonorus
/ O.W. I'nazynoBa / Coopauk ynpaxuaenuid. — CI16: 3maroycr, 2000. — 424 c.
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INPOEKTUPOBAHUE APXUTEKTYPbI IPOITPAMMHOI'O MOAYJIA
YYEBHO-METOAUYECKOI'O OTAEJIA BY3A

XaHneunwcos

M

BOcdMlstcOdzls BBKLOL ts9 Ols j
610

710

AHHOTANUA

B crarbe paccMarpuBarOTCs BONPOCH NMPOEKTUPOBAHUS APXUTEKTYpPbl aBTOMATU3UPOBAHHOIO
MIPOrPaMMHOTO MOJAYJSl y4eOHO-METOJIMYECKOTO OTJIela BhICIIEro y4eOHOTo 3aBejaeHus. lIpoencH
aHallM3 CYIIECTBYIOUIMX MpoOJeM OpraHu3aluu JOKYMEHTOOOOpOTa H YIpaBlIeHUs YyueOHO-
METOJAMYECKON TOKyMEHTAalMel B yCIoBUAX HudpoBu3anun odpazoBanus. [Ipeasioxkena apxuTekrypa
nporpaMMHoro wmonyins SmartUMO, oOecnednBaroiias aBTOMAaTH3allMI0 TPOIIECCOB CO3IAHMS,
XpaHEHUsI, COTJIACOBAHUS M KOHTPOJII Y4eOHO-METOIMUYECKUX JTOKYMEHTOB. Pa3paboTranHoe pernieHue
OCHOBAaHO Ha HCIOJB30BaHUU BEO-OPUEHTUPOBAHHOM ApXUTEKTYphI, POJIEBOM MOJAENTH IOCTymna U
LEHTpAIN30BaHHON ©0a3bl naHHbIX. [IpenacTaBieHbl OCHOBHBIE (PYHKIIMOHAIBHBIE KOMIIOHEHTHI
CUCTEMBI U CTPYKTYpa HH()OPMALIMOHHOTO B3aUMOJICHCTBUS MEXTy MOJIb30BATEIISIMHU.

KiaroueBble ciaoBa: wHPOpPMAIMOHHAs CHUCTeMa, UdpoBU3anusi 0O0pa3oBaHHs, Yy4eOHO-
METOJIMYECKUI OTAeN, JOKYMEHTOOOOpOT, apXUTEeKTypa MpOrpaMMHOrO oOecreueHusi, BeO-
npuioxenue, SmartUMO.

BBenenune

CoBpeMeHHBIN 3Taln pa3BUTHS BBICIIETO0 00PA30BAHMS XapPaKTEPU3YETCsl aKTUBHBIM BHEJPECHUEM
U(POBBIX TEXHOJIOTUN B MPOIECCHl YyMpaBieHHUS 00pa30BaTEIbHON AesATeNbHOCThIO. OIHUM U3
MPUOPUTETHHIX  HampaBieHU 1udpoBoil TpaHchOpMallMd BY30B SIBJIIETCS aBTOMAaTH3AIIMs
BHYTPEHHUX aJMUHHUCTPATUBHBIX MPOIIECCOB, CBA3aHHBIX C 00paOOTKON U COMPOBOKICHHEM y4eOHO-
METOJAMYECKON IOKYMEHTAIIUH.

Y4eOHO-METONUYECKUI  OTHAeN  WrpaeT BaXHYH poillb B 00OecrnedYeHWd  KaudecTBa
oOpa3oBarenpHOrO0 Tmporecca. Ha 1naHHoe moApas3felieHne BO3JararoTcss (QPYHKIMU KOHTPOJIS
00pa30BaTeNbHBIX MPOTPAMM, COTJACOBAHUSA YYEOHO-METOAMYECKUX MaTepuanoB, (OPMUPOBAHUS
OTUETHOCTH M B3aUMOJICUCTBUS C Kadeapamu yHHBepcuTeTa. OJHAKO BO MHOTHX 00pa30BaTENbHBIX
OpraHM3alysIX 3HAUUTEIbHAs YacTh JAHHBIX MPOLIECCOB MO-TPEKHEMY BBITIOHSAETCS BPYUHYIO OO0 ¢
WCIIOJIH30BaHUEM PA3PO3HEHHBIX MPOTPAMMHBIX CPEJICTB.

OtcyrcTBue eauHOW 1M(POBONH cpenbl NPUBOAUT K YBEIUYEHHIO BpPEMEHH OO0pabOTKU
JIOKYMEHTOB, 3aTPyAHSIET KOHTPOJb WX AKTyaJbHOCTH W TOBBIMIAET BEPOSTHOCTH BO3HUKHOBEHMS
omumOOKk. B cBs3M Cc OSTUM BO3HUKAET HEOOXOAMMOCTh Pa3paldOTKH  CHEUATU3UPOBAHHBIX
MPOTPAaMMHBIX ~ PEIICHUH, OpPUEHTUPOBAHHBIX HA  aBTOMATHU3AIMI0  JEATEIBHOCTH  Y4eOHO-
METOANYECKUX MOIPA3ACICHUI.

[enpro nccmenoBaHus ABISIETCS MPOSKTHPOBAHUE APXUTEKTYPHI TPOTPAMMHOTO MOJIYJIS yueOHO-
METOJIMYECKOTO OTJAeNa By3a, 00ECIeYHBAIOIIET0 aBTOMATHU3AIMIO TPOIECCOB YIpPaBIeHUs y4eOHO-
METOJIMYECKON JOKYMEHTAIUEH.

Marepuajibl 1 METObI HCCICOBAHUS

B xome wccrmenoBaHWs — WCMONB30BAIMCh  METOABI  aHAJIM3a HAyYHOM  JIUTEPaTypHI,
CPaBHHUTEJIBHOTO  aHalM3a  CYIIECTBYIOIIUX  HH(POPMAIIMOHHBIX  CHUCTEM,  CTPYKTYpHOTO
MIPOCKTUPOBAHUS U MOJICTUPOBAHUS WH()OPMAITMOHHBIX TTPOIIECCOB.

[IpenMeTHO# 007aCTbIO UCCIIEOBAHMS BBICTYNAET MACSITENBHOCTh YUEOHO-METOIUYECKOTO
OTJIeNa BBICIIETO Y4eOHOTO 3aBeeHus. [ MOCTpOeHUsT apXUTEKTYPhI POTPAMMHOTO PEIICHUs ObLITH
MIPOAHAIM3UPOBAHBI CYIIECTBYIONINE MPOIECCH 00pa0OTKH TOKYMEHTAIIUH, MapIIPYTHl COTJIACOBAHMS
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JOKYMEHTOB ¥  OCOOCHHOCTHM B3aUMOJICHCTBUS MEXKAYy CTPYKTYPHBIMH  TOJpa3felieHUsIMHU
YHUBEPCUTETA.

[IpoekTpoBaHuEe CHUCTEMBI BBINOJHSJIOCH HAa OCHOBE IPUHIIMIIOB MOJYJIBHOM apXUTEKTYpHI,
MpeIoiaralonieil pasziejieHrue MporpaMMHOro oOecredeHus Ha He3aBUCHMble (YHKIHMOHAJIbHBIC
KOMITOHEHTHI.

Pe3yabTaThl Hecse10BaHUA

B pesynbTare uccnenoBanus Obiia pazpadoTaHa KOHIENTyalbHas apXUTEKTypa MPOrpaMMHOIO
moaynst SmartUMO, npenHa3Hau€HHOTO Ji1 aBTOMAaTU3alUU JIEATEIBHOCTH y4eOHO-METOINYECKOTO
oTIena.

ApXUTEKTypa CUCTEMbI IOCTPOEHA IO TPEXYPOBHEBOM MOJETN U BKIIOYACT:

- ypoBeHnb npeacrasienus (Frontend);

- ypoBenb OusHec-noruku (Backend);

- ypoBeHb XpaHeHus nanHbix (Database).

YpoBeHb mpeacTaBieHUs oOecreuuBaeT B3aMMOJEWCTBHE IOJIb30BATEIe C  CHCTEMOM
mocpeAcTBOM BeO-uHTEep(elica. YpoBeHh OM3HEC-TOTUKH OTBeYaeT 3a 00paboTKy 3ampocos,
pealin3alnio MpoLEeCcCOB COrNIACOBAHMS JOKYMEHTOB M KOHTPOJb JOCTyIa IMOJb3oBaTeneil. YpoBeHb
XpaHEHUs] JaHHBIX TMPeTHA3HAYCH IS ICHTPAITM30BAHHOTO XPaHEHUs WH(OPMAIUU O JOKYMEHTaX U
MOJIb30BaTENSIX.

B cocraB cuctemsl BXOAAT cieayroniue GyHKIIMOHATBHBIE MOTYJIN:

Monynb aBTOpU3AIHH U YIIPABICHHS TOCTYIIOM.
Mopyns ynpaBiieHUs] TOKYMEHTaMH.

Monynb coraacoBaHus JOKYMEHTOB.

Mopynb OTYETHOCTH U aHATMTHKHU.
AJIMUHHUCTPATUBHBIA MOJYJb.

Jlnia obGecrnieuenus: pa3rpaHUyYeHUs MpaB JOCTyMa peaaTnu30BaHa pojieBasi MOAEIb MOJIb30BaTelNeH,
BKJIIOUAIOLIAsl aMUHUCTPATOpPa, COTPYIHUKOB Yyue€OHO-METOJIMYECKOrO OTJeNa U IpeAcTaBUTENeH
Kadeap.

BakHbIM KOMIIOHEHTOM CHCTEMBI SBJISIETCS IICHTpalu30BaHHas 0a3a JIaHHBIX, COJepIKarias
CBEJICHUS O MOJB30BATENAX, HOKYMEHTAX, PE3yJbTaTaXx COIVIACOBAHMS M JEHUCTBUSX IOJIb30BaTENEH.
Ucnonws3oBanne pensiiimOHHOM MOJENM JIaHHBIX OOECIEYMBAET IIEJOCTHOCTh HWHMOpMAIUU U
BO3MOYXHOCTh JIaJibHEHIIEro pacupenus GyHKINOHAIBHOCTH MPOTPAMMHOT0 00ECTIeUeHUSI.

OO0cy:xneHne pe3yabTaTOB

Pa3paboranHas apXuTeKTypa MO3BOJSET CYIIECTBEHHO MOBBICUTH 3((HEKTHUBHOCTH MPOIIECCOB
yOpaBieHUus  y4yeOHO-METOAMYECKOM  JoKyMeHTauued. lcmonb3oBaHMe  LIEHTPaTM30BaHHOTO
XpaHWININA JaHHBIX O0ECTeunBaeT OMEPATHUBHBIM OCTYN K JOKYMEHTaM U CHUXAeT PUCK MOTepU
HH(pOpMaLINH.

ABTOMAaTH3alMsl MapUIPYyTOB COTIJIACOBAHMS IIO3BOJIAET COKPATUTh BPEMEHHBIE 3aTpaThl Ha
00pabOTKy JOKYMEHTOB W TIOBBICUTH MPO3PAYHOCTh B3aUMOJCUCTBUS MEXIY MOAPa3ACICHUSIMHI
yHHUBEpCUTETa. B oT/iMuMe OT TpaAUIIMOHHOTO TOX0/a, OCHOBAaHHOT'O HA MCIOIh30BAaHIUH OYMaKHOTO
JOKYMEHTO000pOTa U Pa3pO3HEHHBIX AJIEKTPOHHBIX (ailyioB, NpeIIOKEHHOE pEelIeHHe 00ecreunBaeT
MOJIHBIA KOHTPOJIb dKU3HEHHOTO 1IMKJIa IOKYMEHTA.

JIOTIOTHUTEBHBIM TIPEUMYIIIECTBOM SIBISIETCS BO3MOKHOCTh JTaJIbHEHIIIETO PAa3BUTHS CHCTEMBI
MyTeM HUHTETPallii C CYIIECTBYIOUIUMHU HH(POPMAIIMOHHBIMH pECypcaMH YHUBEPCHUTETa, BHEIAPEHUS
ANEKTPOHHON UGPOBOM MOANUCH U PACIIUPEHUS AaHATUTUYECKUX (PYHKIIUH.

3akiao4eHue

B pesynbpTaTe mpoBenEeHHOTO HCCIIEOBaHMS Oblia pa3paboTaHa apXUTEKTypa MPOrpPaMMHOIO
Moayist SmartUMO, npenHa3Hau€HHOTO JJIi aBTOMATU3allMU JIEATEIBHOCTH y4eOHO-METOINYECKOTO
OTJIeJIa BBICILIETO y4eOHOTO 3aBE/ICHHUS.

[IpennoxxeHHOE perieHrne 00ecneunBaeT EHTPATU30BaHHOE YIIPAaBIEHUE YUeOHO-METOIUIECKON
JTOKyMEHTAIlMel, aBTOMATH3AI[MI0 TPOIECCOB COTJACOBAHUA M TOBBIMICEHHE S(PGHEKTUBHOCTH
B3aUMOJICHCTBUS MEXKIY CTPYKTYPHBIMHU MOAPA3ICIECHUSIMH YHUBEPCUTETA.

Nk W=
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HpaKTI/I‘-IGCKaH 3HAa4YUMOCTDb paGOTBI 3aKJII04acTCA B BO3MOXXHOCTH HCIIOJIB30BaHUA

pa3pabOTaHHOM AapXUTEKTYpbl B KAayeCTBE OCHOBBI JUIsl CO3/1aHUS U BHEIPEHUS KOPIOPATUBHBIX
MH(POPMALIMOHHBIX CHCTEM YIPABJICHUs yu4eOHO-METOMUECKON JesITEIbHOCTBIO BY30B.

Nk Ld =

Cnucok JaurepaTypbl
Sommerville I. Software Engineering. — Pearson, 2020.
Pressman R.S. Software Engineering: A Practitioner's Approach. — McGraw-Hill, 2021.
Laudon K.C., Laudon J.P. Management Information Systems. — Pearson, 2022.
3akoH PecriyOonmku Kazaxcran «O6 oOpazoBaHHmM.
3akon Pecnybnmku Kazaxcran «O0 nHpOpMaTH3AIII.
I'ocynapcrBennas mporpamma «lludpooii Kazaxcrany.
CoBpeMeHHbIE  TEXHOJIOTUM  aBTOMATH3alMM  JOKYMEHTOOOOpoTa B  00pa3oBaTeiIbHBIX
opranu3anusax. — Anmatsl, 2022.
WudopmanroHHble CUCTEMBI YIIPaBJICHUs! 00pa3oBaTeIbHBIMU MpoleccaMu. — Actana, 2023.
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MPOBJIEMbI ®OPMHUPOBAHUS OBPA3OBATEJBHOM
3KOCHUCTEMBbI OBJIACTH ABAU

Xymarfranunes Opa3sb6at

[ 06 d Mmls tc Q@al41][4) «/lenmoBoe anmunuctpupoBanue» (Executive MBA)»
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ObpazoBarenbHast 3kocucTeMa obrmactu Abail sIBISIeTCS BaXKHEUIIMM AJIEMEHTOM COLHUATbHO-
SKOHOMMYECKOTO pa3BUTHS PETHOHA M IMPEACTaBISET COOO0H COBOKYMHOCTh B3aUMOCBSI3aHHBIX
o0pa3oBaTeNbHBIX OpraHU3alfii, OPraHOB yNPABICHUS, HAYYHBIX YUPEKACHUN, HUPPOBBIX MIATHOPM,
KaJpOBBIX PECYpCOB M COIHMAIBHBIX MapTHEPOB, OOECIEeUMBAONINX (OPMUPOBAHUE YEIOBEYECKOTO
Kanurajga U yCTOMYMBOE Pa3BUTUE PETHOHATIBLHOTO 00pa30BaTEIbHOrO MPOCTPaHCTBa. B coBpeMeHHbIX
YCIIOBUSX MOJICPHH3AIMN CHCTeMBl oOpa3oBanmsi PecnyOmuku Kaszaxcram ocoboe 3HadcHHE
MpHOOpeTaeT pa3BUTHE UHTETPALIMOHHBIX MEXaHHU3MOB B3aUMOJICHCTBUS MEXKY IIKOJIOH, KOJIEIHKEM
W YHUBEPCUTETOM, HAINPABICHHBIX HAa TIOBBIICHHE KadecTBa oOOpa3oBaHusT W oOecredeHne
peeMCcTBeHHOCTH 00ydenus [1], [2].

Obnacte AOaii oOnamaer 3HAYMUTENBHBIM OO0pA30BATEIBHBIM MMOTEHIHAIOM. B permone
(GYHKIIMOHUPYIOT OpraHU3alliy JOMIKOJIBHOTO, CPEIHEro, TEXHUYECKOro W MpodecCHOHAIBHOro, a
TaKXe BBICIIETO 00pa3zoBaHus. KirodueByro poiib B pa3BUTHU 00pa30BaTEIbHON 3KOCHUCTEMBI PETHOHA
urpaet Shakarim University, KOTOpBIi SBISETCS OAHUM U3 KPYMHEUIINX HAYyYHO-0Opa30BaTEIbHBIX
ueHTpoB Bocrounoro Kaszaxcrana u oOecrednBaeT MOArOTOBKY CHEIMATUCTOB JJISi Pa3iMYHBIX
oTpaciei SKOHOMHUKHU pernoHa. CoriaacHo opUIMaIbHBIM JJaHHBIM YHUBEPCUTETA, B By3e 00ydaroTCs
Oomnee 6,4 THIC. CTYJIEHTOB, peaiu3yrOTCs 72 o0pa3oBaTeibHbIE MPOrpaMMbl OakanaBpuara, 6osee 60
MPOrpaMM MarucTparypsl u mporpammsl PhD-nokTopanTypsl.

YHHUBEPCUTET aKTUBHO yYacTBYeT B Pa3BUTHU MOJENU «YHHBEPCHUTET — IIKOJIA», PEau3ys
porpamMMbl Mpo(opHUeHTalUK, HAYYHOTO COMPOBOXKJIEHHS IIKOJIBHOTO 0Opa3oBaHUS U MOATOTOBKU
MeIarormuecKux KaapoB. B paMkax B3anmMoaencTBusi ¢ 00pa30BaTeIbHBIMUA OPTaHU3AIMSIMH PETHOHA
YHUBEPCUTET TMPOBOAUT JHHU OTKPBITHIX JABEeped, HaydHble KOH(GEPEeHIHH, OJIUMITHAJBI,
MCCIIEIOBATEILCKUE TIPOCKTHI U MPO(OPHUEHTAIMOHHBIE MepOoTIpHusIThs. Tak, B pamMkax mpoekra «Open
day of Shakarim University» ydactue npunsian okoyio 600 BEITYCKHHUKOB 1Ko obnactu Abait. Kpome
Toro, B 2025 roay B MexayHapoiHOM (Gopyme yHUBepcuTeTa ydactBoBan 6osee 1200 BBITYCKHUKOB
IIKOJI pETUOHA.

CrpykTypa 00pa3oBaTebHON SKOCUCTEMBI 00JIACTH BKIIIOYAET O0IIe00pa3oBaTeIbHbIE IIKOJbI,
CNELMANIN3UPOBAHHBIE  JIMLEH, KOJJIEIXKH, OpPraHU3alud  JIOTIOJIHUTENILHOrO  00pa30BaHUs,
WHKJTFO3UBHBIE 00pa30BaTeNlbHbIC IIEHTPHI W BHICIINE y4eOHBbIC 3aBeeHHs. BakHyIO0 pojb B CHCTEME
TEXHUYECKOTO0 U MPOPEeCCHOHATBHOTO OOpa30BaHMUs HIpaloT KoJUIeMKH peruoHa. [lo maHHBIM
PErMOHANIbHBIX UCTOYHHUKOB, B 00s1acTi AGail PyHKIIMOHUPYIOT 33 KOJUIeKa, B KOTOPBIX 00y4JaroTCs
6onee 21 Teicsauu cTyaeHTOB. M3 HUX okoo 5400 cTyZAeHTOB OCBaMBAIOT pabouune mpoecCrm.

B 2024-2025 y4yeOHOM roay mpuéM B KOJUIEIKM pernoHa cocTtaBuil okoso 5900 yenoBek, U3
koTopbix 2000 BeIOpanu paboyre CrenualIbHOCTH.

JlaHHbIE TOKa3aTeau CBUIECTEIHCTBYIOT O BO3pAacTalOleM BHUMAaHMM K Pa3BUTHIO CUCTEMBbI
TEXHUYECKOTO U MPOPEeCcCHOHATBHOTO 00pa30BaHMs B PErHoHe. DTO 0COOEHHO BaXKHO B YCIIOBHSIX
nepuuuTa  KBaMU(HUIMPOBAHHBIX KAagpPOB U  HEOOXOJUMOCTH HOJTOTOBKM  CIELHUAIUCTOB,
BOCTpPEOOBAHHBIX HA PETHOHAILHOM phIHKE Tpyna. B pamkax ['oma paboumx mpodeccuit B o0nacTu
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Abaii peanmmusyercst okono 300 MepompusATHi, HalpaBIEHHBIX Ha pa3BUTHE MPOPECCHOHATHLHOIO
0o0pa3oBaHus U MOMYJISIPU3ALMIO padOYUX CIIEIUATBHOCTEH.

Ananmu3 00pa3oBaTeNbHOM OSKOCHCTEMBl IIOKa3bIBa€T, 4YTO OJHUM M3 [PHOPUTETHBIX
HaIpaBJICHUH pa3BUTUs PErHOHA SIBISETCS MHTErpalys IIKOJIbI M yHHBepcuTeTa. B3aumopeiictBue
MEXy 00pa30BaTeIbHBIMU OPTaHU3AIMSIMH OCYILECTBIISICTCS MO CICAYIOIIUM HAIIPABICHHSIM:

- npoduIIbHOE 00YUYEHHE IIKOIbHUKOB;

- IPOBEICHNE COBMECTHBIX OJMMITNA/ U HAYYHBIX KOHKYPCOB;

- OpraHu3alus NeAarorndeckux MpaKTUK;

- peanm3alys MporpamMm paHHeil npodoprueHTanuy;

- y4acTue nperoiaBaresieil yHuBepcuTeTa B OJArOTOBKE MIKOJILHUKOB;

- pa3BUTHE UCCIIEOBATEIBCKOMN 1E€ATEIBHOCTH 00YUYaOLINXCS;

- IPOBE/IEHUE KyPCOB MOBBIIICHHS KBATH(PHUKAIIUH 11€/1arOroB;

- BHeZIpeHHe U(pPOBBIX 00pa30BaATEIbHBIX TEXHOIOTHH.

Ocoboe 3HaueHue B 00pa3oBaTENIbHONM cHUcTeMe oOsiacTh AOall MMeeT pa3BUTHE MPOPUIBHBIX
KJIaCCOB M NPeANpo(ecCHOHANBHON MOArOTOBKHA 00YYarOIUXCsl. Y HUBEPCUTETHI PETHOHA OKA3bIBAIOT
METOJIMYECKYI0 MOAJIEPKKY IIKOJaM, 00eCHeUYHBAIOT COMPOBOXKIEHUE MPOQPHUIBHOTO OOY4YeHHs U
CIIOCOOCTBYIOT ~ Pa3BUTHIO  HCCIEJOBATEIILCKAX KOMIIETCHIMHA MIKOJIBHHUKOB. Takas Mojenb
B3aMMO/ICHCTBHS MO3BOJSET MOBBICUTH KaueCTBO MOATOTOBKH BBITYCKHUKOB IIKOJI M OOJErYyUTh HX
a/1arTalyIo K YCIOBUSAM BbICILIEr0 00pa3oBaHUs.

OpuuM U3 BaXHEWITUX (aKTOPOB pa3BUTHUA OOPa30BATEIBHOM IKOCHCTEMBI 00JACTU SBISETCS
nudpoBu3anus oopazoBanus [3]. B pernone akTHBHO BHEAPSIOTCS AJICKTPOHHBIC 00pa3oBaTeIbHBIC
m1aTGopMbl, CHUCTEMBl JTUCTAHIIMOHHOTO OOy4YeHUS U UU(GPOBBIE TEXHOJOTMH YIPaBICHUS
obpazoBaTenbHbIM TponeccoM. [locie mangemun COVID-19 obpa3zoBarenbHble OpraHu3auy 001acTH
3HAYUTENIHO PACHIUPUIIN UCTIOIB30BaHUE UG POBBIX PECYPCOB, OHIANH-00YUYCHHS U AUCTAHIIMOHHBIX
¢dbopM B3aMMOCHCTBUSI.

Bwmecre ¢ TeM aHaIM3 MOKa3bIBAET, YTO YPOBEHb LU POBU3ALIMHY 00pa30BaTEIbHBIX OpraHu3aluil
peruoHa ocTaércsi HeOJHOPOAHBIM. B ropoACcKuX MIKOIaX U By3aX YpOBEHb OCHAIIEHHOCTH HU(POBOI
TEXHUKOH 3HAYMTENLHO BBIIIE, YEM B CEIILCKUX 00pa30BaTENbHBIX OpTaHU3alMsIX. B psae ceabcKux
paiioHOB COXPaHAIOTCS MPOOJIEMBI C JJOCTYIIOM K BBICOKOCKOPOCTHOMY HHTEPHETY, COBPEMEHHOMY
KOMITHIOTEPHOMY O00OpYJIOBaHHUIO M LHU(PPOBBIM 00pa30BaTENbHBIM IUIaTPopMaM. IDTO CO3HAET
pa3nuuus B KauecTBe 0Opa3oBaTeNbHBIX YCIYIr M OrPaHMYMBAET BO3MOYKHOCTH BHEJPEHUs
WHHOBAITMOHHBIX TEXHOJIOTHI 00y4eHusI.

BaxHbIM KOMIOHEHTOM 0Opa30BaTeNIbHONW 3KOcCHCTeMbl obnmacTh AOail sBiseTcs KaapoBBIN
MOTEHIMal. B permoHe peanu3yrTcs NPOTrpaMMbl TIOBBIIEHUS KBATM(UKAIMH TEIaroros,
BHE/IPSIOTCSI  COBPEMEHHBbIE METOAMKM OOydYeHHs, pa3BUBAIOTCS LHU(POBBIE KOMIIETEHLUHU
NeJarornyeckux pabOTHUKOB. 3HAUMTENbHYIO posib B 3TOM mporecce urpaer Shakarim University,
KOTOPBIH BBICTYHAeT LIEHTPOM MOATOTOBKHU M MEPENOrOTOBKH MEAarornueckux KajapoB peruoHa.

OpHako aHanM3 KaJpoBOM CHUTyallMM IOKa3bIBaeT HalW4Me psiaa npobsneMm. B wactHOCTH, B
CEeNIbCKUX IIKOJIaX 00JacTH coxpaHseTcs AeDUIUT yuyuTeae no Maremaruke, pusmke, nHGopMaTHKe,
AHTJIMHACKOMY SI3BIKY M €CT€CTBEHHO-HAy4HbIM aucuuiumHaMm. Coxpassercss mpoOiiema cTapeHHs
MeIarOrMYeCKMX KaJpoB M HEJIOCTaTOYHOIO MPHUBJICYEHUS MOJIOABIX CIEHUAIUCTOB B CHUCTEMY
o0pa3oBaHHs CENbCKUX paiioHOB. Kpome Toro, He Bce mefaroru o0alaroT JTOCTATOYHBIM YPOBHEM
UG POBBIX KOMIETEHUUH 1 3 (PEeKTUBHON pabOTHI B YCIOBUAX U(PPOBU3AIMHM 00pa30BaHusl.

CymiecTBeHHOE  BIMSIHUE Ha  pa3BUTHE  OOpa30BaTEIbHOM  SKOCHUCTEMBI  OKAa3bIBAECT
nemorpaduueckas cutyanus peruona [4], [5]. B mocneanue ronasl B obiactu HaOlogaeTcs pocT
MOTPeOHOCTH B KAYECTBEHHOM OOpa30BaHWHU, CBSI3aHHBIH C HEOOXOIUMOCTBIO TOJATOTOBKH
KOHKYPEHTOCIIOCOOHBIX CIEIUATUCTOB W yJIEpXKaHWsS MOJIOACKH B peruoHe. B »3Toil cBs3m
YHUBEPCUTETHI M KOJUIEDKU 00JIaCTH YCHIIMBAIOT IPO(OPUEHTAIIMOHHYIO paboTy, pacIIUPSIOT CIIEKTP
00pa3oBaTeNbHBIX IPOrpaMM U Pa3BUBAIOT COTPYAHUYECTBO C pPaOOTOIATENAMH.

AHanmu3 B3aUMOJICUCTBUSI 00pa30BaTEIBHBIX OpTraHM3anuii o0nacT AOai MOKa3bIBaeT, 4TO B
peruoHe MOCTENEeHHO (opMHUpyeTCs SKOCHCTEMHas MOJENb yIpaBieHus oOpa3oBaHueM. JlaHHas
MOJIeJIb OPUEHTHPOBAHA HAa CETEBOE B3aWMOJEWCTBHME, MHTETPALMI0 00pa3oBaTeNbHBIX PECYpCOB U

183



Me:xnyHapoansblii HayuHblil )kypHaa AKAJTEMHUK Ne 2 (306) 2026 .

COBMECTHYIO pealM3aluio 00pa3oBaTeNbHBIX MPOEKTOB. B pamMkax 3SKOCHCTEMHOTO IOAXOJa
YHUBEPCUTET, UIKOJbI, KOJUIEAXKH, pabdoTojaTeNd M OpraHbl yOpaBieHHs oOpa3oBaHHEM
paccMaTpUBAIOTCS KaK B3aUMOCBSI3aHHBIC JIEMEHTHI €MHOTO 00pa30BaTEIbHOTO MIPOCTPAHCTBA.

HecmoTpss Ha monoxuTenbHble TEHIEHLMH, oOpa3oBaTelbHas »HKocucTeMa obsactu Abait
CTaJIKUBAETCA C PAIOM MpoOIeM:

- HEI0CTaTOYHAasi KOOPAMHALMS I TEIbHOCTH 00pa30BaTeIbHbIX OpraHU3alHii;

- pa3nn4Ms B Ka4eCcTBE 00pa30BaHMs MEXy TOPOACKIMHU U CEIbCKHUMHU HIKOJIAMU;

- OTPAaHUYEHHOCTh MaTePUAIbHO-TEXHUUECKON 0a3bl OTAEIbHBIX 00Pa30BaTENIbHBIX YUPESIKICHUMN;

- HE/IOCTaTOYHBIN YpOBeHb U(POBOIl HHGPACTPYKTYPHI;

- neuuUT KBanu(UIUPOBAHHBIX IIE1arOrMYECKUX KaJpOB;

- HEIOCTaTOYHAsI MHTETpalus 00pa30BaTeNbHBIX IPOrPaMM;

- OTpaHUYEHHOE yyacTue paboTojaTesneil B 00pa3oBaTesIbHOM IIpoLecce.

OnHO# M3 KIIIOUEBBIX MPOOJIeM OCTAa&TCsl HEIOCTATOYHAS CUCTEMHOCTb B3aMMOJACUCTBHUS MEXKIY
YHUBEPCUTETOM U IIKOJIAMHM PETMOHA. BO MHOTMX ciy4asX COTPYIHHUYECTBO HOCUT SMU30QUYECKHU
XapakTep M HE CONpPOBOXKJIAETCS  €AMHBIM  CTPATETMYECKHMM  MEXaHHU3MOM  YIPaBIJICHUS
00pa3oBaTeNbHON HKOCUCTEMON. DTO CHIKAeT 3(P(PEeKTUBHOCTh HCHOJIB30BAHUS OOPA30BATENIBHBIX
PECYpCOB M OTPAaHUYMBAET BOSMOKHOCTH YCTOWYMBOTO PA3BUTHUS CHCTEMBI 00pa30BaHus 001aCTH.

Bmecte ¢ Tem permoH oO0nazaeT 3HAYUTEIbHBIM IOTEHIMAJIOM Ui JallbHEHIIero pa3BUTHSA
00pa3oBaTeNbHONW  JKOCHCTEMBl. Ba)KHBIMH  HAmNpaBICHUSMH  COBEPIICHCTBOBAHUS  CHCTEMBI
oOpa3oBanus 00gacTH AOail SIBIISIOTCS:

- pa3BUTHE MOJIENH «YHUBEPCUTET — ILIKOJIa»;

- pacUIMpeHHe CETEBOT0 B3aUMOCHCTBUS 00pa30BaTeIbHBIX OpraHU3aLMii;

- BHEJIPEHHE NHHOBAIIMOHHBIX 00pa30BaTeIbHbIX TEXHOJIOTUH;

- pa3BUTHE LUPPOBOI 0Opa30BaTEILHOM CpE/ibI;

- IOBBIIIEHUE KBAJM(UKALMH [1€1arOrMYeCKUX KaJpoB;

- YKpEIJIEHuEe MaTepuabHO-TEXHUYECKON 0a3bl 00pa30BaTEeIbHBIX OpraHU3alui;

- pa3BUTHE MEXKYHAPOJHOIO COTPYJHUYECTBA;

- YCUJIEHUE MPAKTUKO-OpPUEHTUPOBAHHOM MMOATOTOBKH 00YYaroIIUXCsl.

Ocoboe 3HayeHHWE HUMEeT pa3BUTHE MHTErpaluu o0pa3oBaHWs, HAYKM M TpoOU3BOACTBA. B
COBPEMEHHBIX YCIIOBUSIX YHHBEPCUTEThl PEruoHa JOJDKHBI BBICTYNATh HE TOJIBKO LEHTPaMu
MIOATOTOBKH KaJpOB, HO U IIOLIAJIKAMH JJI HAy4YHBIX MCCIIEAOBAHNN, NHHOBAIIMOHHOMN AESITEIbHOCTH
U pa3BUTHS YEJIOBEUYECKOIro KanuTana. B 3Tol cBsi3u B3auMoeiicTBre 00pa3oBaTelbHbIX OpraHnu3alui
c paboTojareiasiMM M COLMAJIbHBIMH MAapTHEPAMHU CTAaHOBUTCS Ba)KHBIM YCIIOBHEM YCTOHUYMBOIO
pa3BUTHS PETUOHA.

Takum oOpa3zom, aHamu3 00pa30BaTENbHOM AKOCUCTEMbI 00nacTH AGall MOKa3bIBaeT, YTO PETHOH
o0aiaeT 3HaYUTENbHBIMHU pECypcamMy M MOTEHIMAIOM /7151 ((OPMUPOBAHMSI COBPEMEHHON yCTONYMBOMN
cucteMbl oOpazoBanus. Hannuue pa3BuToil cetn oOpa3zoBaTeibHBIX OpraHU3alUi, aKTUBHOE ydacTue
YHUBEPCUTETAa B PAa3BUTHH PETUOHAJIBHOTO OOpa30BaHMs, BHEApPEHHE LU(MPOBBIX TEXHOJOTUN H
pa3BUTHE CETEBOIO B3aWMOJECHCTBUS CO3/1al0T YCJIOBUS JJISl TOBBIIIEHHS KauecTBa 00pa30BaTEeNbHbIX
YCIIYT U TOATOTOBKM KOHKYpPEHTOCIIOCOOHBIX CHELMaIUCTOB. BmecTe ¢ TeM mpanbpHeillnee pa3BUTHE
00pa3oBaTeNbHON SKOCUCTEMBI TPeOYyeT COBEPIICHCTBOBAHMS MEXaHM3MOB YIPABJICHUS, YKPEIUICHUS
B3aUMOJICHCTBUS  MEXJy YYacTHHKaMH  OO0pa30BaTelIbHOIO IMPOCTPAHCTBA U TOBBIIICHUS
3G HEKTUBHOCTH peaTn3aliii MOJIENIN «YHUBEPCUTET — IIKOJIa».
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COBEPIHIEHCTBOBAHHUE OPTAHU3AIIMM PEMOHTA BOEHHOM
ABTOMOBWJILHOM TEXHUKHA B PA3JIMYHBIX KIUMATUYECKHUX YCJIOBHUAX

Tawb6exkoB AT anbl

AHHOTaLUS

B cratbe paccmaTpuBarOTCs OCOOCHHOCTH OpraHHM3allMM PEMOHTa BOCHHON aBTOMOOWJIBHOMN
TEXHUKH B Pa3IMYHBIX KIMMATHYECKUX YyCIOBUAX. [IpoBeneH aHanmW3 BIMSHHUS HU3KHX W BBICOKHUX
TEeMIIepaTyp, MOBBIIICHHOW BJIAKHOCTH, MBUIEBBIX M MECUYAHBIX HArPy30K HA TEXHUYECKOE COCTOSTHUE
BOGHHBIX  aBromoOmien. [Ipemmoxkena  meroguka  OHEHKH  3(PQPEKTHBHOCTH  PEMOHTHO-
BOCCTAHOBUTENBHBIX PAa0OT C UCHOJIb30BaHUEM KOX(P(UIMEHTAa BOCCTAHOBJICHHUS TEXHUKH.
Pa3paboTtanbl pekOMEHIalUK 1O COBEPIICHCTBOBAHUIO CHUCTEMBI TEXHUYECKOTO 00ECIeueHUsT BOWCK
Ha OCHOBE NMPUMEHEHHSI MOOMIBHBIX PEMOHTHBIX KOMIUIEKCOB, CPEJCTB TEXHUYECKOW TUAarHOCTUKU U
KJIMMAaTHYECKH aIalITHPOBAHHBIX TEXHOJIOTHI PEeMOHTA.

KitoueBbie c0Ba: BOEHHAash aBTOMOOWIIbHAS TEXHHWKA, PEMOHT, TEXHUYECKOE OOecIeueHue,
TEXHUYECKass TOTOBHOCTb, KIMMATHYECKHE YCIIOBUS, BOCCTAHOBJICHHE TEXHHUKH, MOOWIbHBIC
PEMOHTHBIE CPE/CTBA.

Bsenenue

Boennas aBTOMOOMIIbHAS TEXHHMKA SBISETCS OJHHUM H3 OCHOBHBIX DJJIEMEHTOB O0ECIICUCHHUS
MOOWJIBHOCTH COBPEMEHHBIX BOHCK. OT €€ TEXHMYECKOTO COCTOSHHUS 3aBUCHUT CBOEBPEMEHHOCTh
MEPEBO3KM JIMYHOTO COCTaBa, JOCTABKM OOCMPHUIACOB, MaTEPHAIBHO-TEXHUYECKUX CPEACTB U
ABaKyalluy MOBPEXKICHHOW TEXHHUKH.

CoBpeMEHHBIE  BOOPY)KCHHBIE KOH(IUKTBI  JIEMOHCTPUPYIOT BBICOKYIO HHTCHCHBHOCTH
SKCIUTyaTallud aBTOMOOWJIBHONW TEXHHUKH B Pa3HOOOPA3HBIX MPHUPOJHO-KIMMATHUYECKUX YCIOBUSX.
[Ipu 5TOM BO3ACHCTBHE IKCTPEMAJIbHBIX TEMIIEPaTyp, BHICOKOW BIQXKHOCTH, TMBUICBBIX HArpy30K M
CE30HHBIX (DaKTOPOB MPUBOAUT K YBEIWYCHHIO KOJIMYECTBA OTKAa30B M CHUXEHHIO Kod(dduimenrta
TEXHUYECKON TOTOBHOCTH.

AKTyalnbHOCTh HCCIIEJIOBaHMS OO0YyCIOBIIEHA HEOOXOJUMOCTHIO TMOBBIIMICHUS S()(PEKTUBHOCTH
PEMOHTHO-BOCCTAHOBUTEIIbHBIX ~ MEPONPHUATUA B  YCJIOBHSIX  BO3pacTalOlUX TpeOOBaHMM K
MOOUJIBHOCTH M aBTOHOMHOCTH BOMCK.

ens wuccnenoBanusi 3akitoyaeTcs B pa3pabOTKE PEKOMEHJAIM IO COBEPIICHCTBOBAHUIO
OpraHu3alii PEMOHTA BOCHHON aBTOMOOHMILHOM TEXHUKHU B PA3IUNYHBIX KIMMATHYECKUX YCIOBHUSX.

AHanu3 BIMSHUS KIMMAaTHYECKUX (PaKTOPOB HA TEXHUUECKOE COCTOSTHUE TEXHUKHU

KnumaTtndeckrie ycrnoBHsI OKa3bIBAIOT HEMOCPEICTBEHHOE BIHMSHHME Ha PabOTOCIOCOOHOCTH
arperaToB M CHCTEM aBTOMOOUJIEH.

OcHoBHBIMU (AaKTOPAMU SBISIOTCS:

TeMIIepaTypa OKpPY>KaroIIero BO31yXa;

BJIQ)KHOCTE;

WHTEHCUBHOCTH COJTHEYHOTO U3ITYUCHUS;

KOJIMYECTBO aTMOC(EPHBIX OCA/IKOB;

HaJIM4ue MbUIH U TIeCKa;

pe3Kue CyTOUYHBIE Mepenajbl TEMIEPaTyp.

Bmustane xnumatuyeckux (akTOpOB MPHUBOAWT K HU3MEHEHHIO (DU3UKO-XUMHUYECKUX CBOMCTB
AKCIUTyaTal[MOHHBIX MaTepUaoB, yCKOPEHUIO U3HOCA JIeTallel U CHIDKEHUIO HAJC)KHOCTH TEXHUKH.

Tabnuma 1 — Biustane kaumaTtudeckux (GakTopoB HAa TEXHUUECKOE COCTOSTHUE TEXHUKHU

KnumaTtnaeckwnii paxtop

OCHOBHBIE TTOCJIECICTBHSA

Temnepatypa auxe —30 °C

3arycreBanne macel, cHmkenne emkoctu AKb

Temnepatypa Beie +40 °C
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[Ieperpes nBurareneit 1 TpPaHCMHUCCUI

Baaxknocts 60mee 80 %

Koppo3sust MeTaminueckux 371€MeHTOB

IIe116 ¥ TIECOK

AOpa3uBHBIN U3HOC eTaIeH

Pe3kue nepemnasnasl Temneparyp

OOpazoBanue KOHICHCATA U Pa3pyLICHUE YIUIOTHCHHIA

Uccnenoanusa mnokaspiBator, 4yTto a0 60 % HEUCHpaBHOCTEH TEXHUKH B HSKCTPEMabHbBIX
KJIIMMAaTHYECKUX YCIOBUSIX CBSI3aHbI C BO3JICHCTBUEM OKPYKarOLIEH Cpeibl.

OcoOeHHOCTH PEMOHTA B YCIOBUAX HU3KUX TEMIIEPATYP

DKCIuTyaTanusi TEXHUKUA B CEBEPHBIX pallOHaX COMPOBOXKAAETCS 3HAYUTEIBHBIMHU TPYIHOCTSIMU
MIPU IPOBEICHUH PEMOHTA.

OCHOBHBIMU TIPOOJIEMaMU SBIISIOTCS:

CHHIKEHUE DJIACTUYHOCTH PE3NHOTEXHUUCCKUX U3/CIIUI;

YXYJIIIEHUE XapaKTEePUCTUK aKKyMYJISITOPHBIX OaTapeil;

yYBEJIMYEHHUE BI3KOCTU MOTOPHBIX MacCell;

3aTpyAHEHHBIN 3aIyCK ABUTATEIICH.

B 3umHMII meproJ BO3pacTaeT KOJHYECTBO OTKa30B AIIEKTPOOOOPYIOBaHMS, TOILUIMBHOMN
anmnapaTyphsl U IyCKOBBIX YCTPOMCTB.

Jlst oGecniedeHus1 KaueCTBEHHOTO0 peMOHTa HEOOX0IUMO:

MCIIOJIb30BaTh MOOMJIHHBIC OTAITHBACMBIE MACTEPCKHUC;

MIPUMEHSITH MPEANYCKOBBIE MTOI0TPEBATEIN;

KCIIO0JIb30BaTh CIICUANIbHBIE HU3KOTEMIIEPATyPHBIE CMAa30YHbIE MaTePUaIbI;

OpPraHU30BBIBATH XPAHEHNE TEXHUKHU B YTEIIJICHHBIX YKPBITUSX.

[IpakTHKa 1MoKa3bIBacT, YTO MPUMEHEHHE TAHHBIX MEPOIPHUATHI MTO3BOJISIET CHU3HTH KOJIMUECTBO
oTka3oB Ha 20-25 %.

Oco0eHHOCTH PEMOHTA B YCIOBUAX JKapKOTO KIMMara

Bricokast TemmniepaTypa OKpyXaroieid cpeibl MPUBOJUT K MEPETPEeBy arperaToB aBTOMOOWIS U
YCKOPEHHOMY CTapEHUIO FKCILTyaTallMOHHBIX MAaTEPHAIIOB.

Haubonee nmoasep>keHbl OTKa3aM:

CHCTEeMa OXJIAKJICHUS JBUTATEIS,

TUAPABINYECKHE CUCTEMBI;

PE3MHOTEXHUYECKUE U3/IEINS;

AJIEKTPOHHBIE KOMITOHEHTHI.

Jlns noblitiennst 3¢(HEeKTUBHOCTH PEMOHTA B KAPKHUX KIMMATUYECKUX YCIOBHSIX HEOOXOAMMO
MIPOBOJIUTD:

PEryJsipHYI0 OUYUCTKY paauaToOpOB;

KOHTPOJIb COCTOSIHUS OXJIAXKTAIOIIEeH JKUIKOCTH;

JUAarHOCTUKY TEPMOCTATOB U HACOCOB;

MIPOBEPKY T€PMETUIHOCTU THIAPOCUCTEM.

Ocoboe 3HaueHue mnpuoOpeTaeT opraHu3amnus padoT B TEHEBBIX 30HAX W TPUMEHEHUE
MOOWJIBHBIX HABECOB ISl PEMOHTA TEXHUKHU B TTOJIEBBIX yCIOBHUSX.

Oco0eHHOCTH PEeMOHTA B YCIIOBHUSX MOBBIIICHHOHN BIaXXHOCTH

B paiiomax ¢ BIaxXHBIM KJIMMAaTOM OCHOBHBIM (DaKTOPOM, BIHUSIONIMM Ha TEXHUYECKOE
COCTOSIHME aBTOMOOUJICH, SIBIISIETCS KOPPO3HUSL.

Hawnbonee nHTEHCHBHOMY pa3pyIICHHUIO TTOBEPTAIOTCS:

KY30BHBI€ JIEMEHTHI;

pambl aBTOMOOMIIEH;

AIEKTPUUYECKUE KOHTAKTHI;

TPyOOIIPOBOJIBI TOPMO3HBIX CHCTEM.

JI1s1 CHYDKEHUSI HETaTUBHOTO BO3ACHCTBUS BJIard HEOOXOIMMO:

MPUMEHATh AHTUKOPPO3UOHHBIC TTIOKPBITHS;
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HCII0JIb30BaTh BJIaro3alltIlEHHbIE AEKTPUIECKUE COEAUHEHNS;
IIPOBOJIUTH JOTIOJIHUTEIbHYIO0 00pa0OTKY METAIIIMYECKUX IOBEPXHOCTEH;
OPTraHU30BBIBATH PETYIISPHBIN KOHTPOJIb COCTOSHUS 3JIEKTPOOOOPYAOBAHHUS.
Oco6eHHOCTH PEMOHTA B ITyCTHIHHON MECTHOCTH
IlycTeiHHBIE pallOHBI XapaKTEPU3YIOTCS BBICOKOM KOHILEHTPALMEN IIbLUIN U IIECKA B BO3/YXE.
AOGpa3uBHBIE YaCTHIIbI BHI3bIBAIOT HHTEHCUBHBIN U3HOC:

WIMHAPOTIOPUTHEBOH TPYTIIIHI;

HOJIIIUITHUKOBBIX y3JI0B;

3JIEMEHTOB TPAHCMHCCHH;

TOPMO3HBIX MEXaHU3MOB.

Tabnuna 2 — Haubonee pacnpocTpaHeHHbIE HEUCIIPABHOCTH B ITyCTBIHHOM MECTHOCTHU
HewucnpaBHocth

Jlonst oT 0011ero Konu4yecTBa 0TKa30B, %o

W3Hoc nBuratens

28

3acopeHue BO3AYIIHBIX (GUIBTPOB

25

IleperpeB nBuraress

19

OTka3bl 251eKTPO00OPYI0BAHNUS

15

W3HoC TpancMuccun

13

s obecrnieuenust 3pPeKTHBHOro peMOHTa HEOOXOJUMO COKpAIaTh MEKCEPBUCHBIE HHTEPBAJIbI

Y YBEIMYUBATh IEPUOJANYHOCTD JUATHOCTUPOBAHUS TEXHUKH.

Metoanka oleHKH d3PPEKTHBHOCTH PEMOHTHO-BOCCTAHOBHTEIBHBIX PadOT

Jis  KONMWYecTBEHHOM OLIGHKM 3()(EKTHBHOCTM pPEMOHTA IMpeylaraerTcsi HCMOIb30BaTh
KO2(DPUIIMEHT BOCCTAaHOBJICHHUS TEXHUKHU:

KB =NB/NH

rjae:

KB — k03¢ puiineHT BoccTaHOBIEHMS;

NB — KOJIM4YEeCTBO BOCCTAHOBJIEHHBIX 00pPa3ll0B TEXHUKH;

NH — KOJIHMYECTBO HEUCIIPABHBIX 00PA31I0B TEXHUKH.

IIpumep pacuera

3a OTYETHBIH Mepruo B peMOHT NMOCTYNMI0 50 €AMHUL] TEXHUKH.

BoccranosneHno 46 e quHUAIL.

Torpa:

KB=46/50=0,92

[TomyuyeHHBI  pe3yabTaT CBUJAETENBCTBYET O BBICOKOM  3((HEKTUBHOCTH  PEMOHTHBIX
MIOAPA3ACIICHUMN.

Tabnuua 3 — Onenka 3¢ (eKTUBHOCTH PEMOHTA

Kosddunuent Ks

Onenka

Menee 0,70

Huskas

0,70-0,85

Y noBneTBOpUTENbHAS

0,86-0,95

Bricokas

Bomee 0,95

OueHb BbICOKAs

Hayunas HoBU3HA HCClIeIOBaHUS
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Hayunas HoBHU3HA paOOTHI 3aKIJIIOYAETCS B!

CucrtemaTu3anu OCOOEHHOCTEH pPEMOHTa BOEHHOM aBTOMOOWJIBHOW TEXHUKU IO OCHOBHBIM
KJIMMaTU4YECKUM 30HaM 3KCIUTyaTal|H.

[IpeuioskeHuN yHUBEpPCAIBHOTO KOA(Q@PHUIHMEHTa OLEHKH 3((EKTUBHOCTH BOCCTAaHOBHUTEIbHBIX
MEpONPHUITHUH.

Pa3zpaOoTke komIiekca MEpONpHUITHN IO aJaNTallid PEMOHTHBIX TEXHOJIOTMH K pa3iIHMYHbIM
KJIMMaTH4YECKUM YCIIOBHUSIM.

®opMHUPOBaHUH PEKOMEHAALNH 110 OCHAILIEHUIO MOOMIIBHBIX PEMOHTHBIX M1O/Ipa3/1e€CHUN.

[IpakTueckue pekoMeHaauuu

Jnst moBbIeHUst 3 (HEKTUBHOCTH PEMOHTA PEKOMEH/1yeTCs:

BHEAPSATH MOOUJIbHBIE TUATHOCTHYECKNE KOMIUIEKCHI,

OCHAILlaTh PEMOHTHbIE MO/Ipa3AeIeHHs KIMMAaTHYECKUM 000pY/JOBaHUEM;

HCII0JIb30BaTh COBPEMEHHBIE CPEJICTBA TEXHUYECKOTO MOHUTOPUHTA;

COBEPLICHCTBOBATh MTOAIOTOBKY CHELIMATMCTOB TEXHUYECKUX CITYXkO;

CO3/1aBaTh PE3EPBbI KIIMMATHUYECKH aJallTHPOBAHHBIX SKCILTyaTallMOHHBIX MaTEPUAIIOB.

BnusiHue KIMMaTHYeCKUX YCIOBUM Ha TPYJ0EMKOCTh PEMOHTA

CeBepHble pailloHbl — yBeJIUYCHHE TpyaoeMKocTH Ha 25-30 %.

XKapkuit knumar — yBesnuueHue TpyroeMkoctu Ha 15-20 %.

Bnaxnblil KTuMaT — yBenuueHue TpyroeMkocty Ha 10-15 %.

ITycTbIHHAs MECTHOCTH — YBEIMUYEHUE TPyA0eMKOCTH Ha 20-25 %.

3aKkiaroueHue

[IpoBeneHHOE WCCIEAOBAHHE TOKA3AJI0, YTO KIMMATHYCCKUE YCIIOBHUS SIBJISIFOTCS OJHUM W3
OTpeAeNonuX (PaKTOpoB, BIUSIONIUX Ha TEXHUYECKOE COCTOSTHUE BOCHHON aBTOMOOMIBHON TEXHUKU
1 3 (PEKTUBHOCTD €€ PEMOHTA.

HauGonpiiee BIMsSHWE Ha OPraHU3aIllMI0 PEMOHTHO-BOCCTAHOBUTEIIBHBIX pabOT OKa3bIBAIOT
SKCTpEeMallbHbIE TEMIIepaTyphl, BHICOKAs BJIAKHOCTh U aOpa3WBHOE BO3JICHCTBUE MBUIM M IECKA.
[IpuMeHEHHE COBPEMEHHBIX CpPEICTB JHATHOCTHKH, MOOWIBHBIX PEMOHTHBIX MACTCPCKHX U
CHEIHMATM3UPOBAHHBIX ~ DKCIUTyaTallMOHHBIX ~MaTEpHUajOB TO3BOJIIET CYIIECTBEHHO TOBBICUTH
KO3 (HUIIMEHT BOCCTAHOBJICHUS TEXHUKH U YPOBEHb €€ TEXHHYECKOH TOTOBHOCTH.

Peanuzamust mpenoKeHHBIX MEPONpUITUN 00eCTeYuT MOBbIIeHHE 3()()EKTUBHOCTH CUCTEMBI
TEXHUYECKOTO OO0CCIICUeHUs BOWCK W IIO3BOJIUT COKPATUTh CPOKH BOCCTAHOBJICHHSI TEXHHKH B
Pa3IMYHBIX YCIOBUSIX IKCILTyaTaIUH.
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