ynpasneHvAa 1 H
neanpHHG Management and Business

MexayHapOoAHbIA UHCTUTYT ‘ IIMRI International Institute of

Internation
of Multidi

Py - =

- s,

" NOVEMBER
ISSN: 3105-8884

elSSN: 3105-8892 2025 01 02



About the Journal

International Journal of Multidisciplinary Research (IUMR)

W [t is an international, peer-reviewed, open-access academic journal dedicated to
publishing innovative research outcomes across interdisciplinary fields and
promoting the integration and knowledge exchange among different disciplines.

W [JMR provides a platform for researchers, practitioners, policymakers, and
academic enthusiasts to share insights on interdisciplinary research, discuss cross-
domain issues (such as the integration of technology and humanities, the
interaction between environment and economy, etc.), and explore transformative
development opportunities brought by interdisciplinary integration.

Journal Information

ISSN Online:3105-8892 Print: 3105-8884
Version November 2025
Copyright & License Copyright © 2025 by the Author(s).

All articles under the terms and conditions of the Creative Commons
Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

Publisher International Institute of Management and Business (Belarus)
Office Slavinskaga 1/3,220086,Minsk city,Belarus

Email EitherlUMR@imb.by

Journal Website https://ijimrscience.org

Print Disclaimer & For promotional purposes, this publication is also produced in a printed
POD Notice format. The print version is a non-commercial, limited-edition copy

intended exclusively for:

» Academic reference and archival use
* Promotional distribution
» Complimentary copies for authors and partner institutions

This edition is not for sale or commercial distribution.

% Printed as a Print-on-Demand (POD) promotional copy.
% For official citation and indexing purposes, please refer to the digital
edition available on the journal’s website.

UJoju|

je

W{
@

UoO

O
oty
;
E

JSI

Ul

Yyo.JeasSo



https://creativecommons.org/licenses/by/4.0/

Research

o]

International Journal of Multi

inary

Journal Statement

The opinions expressed in articles published in the Journal of Multidisciplinary Research
(IIMR) are solely those of the authors and do not necessarily reflect the views of the
editorial board or the editorial office. As a peer-reviewed, open-access journal dedicated to
advancing integrative scholarship across disciplines, IIMR upholds the independence of
authors’ academic perspectives while maintaining rigorous review standards.

The journal reserves the right to edit and revise submitted manuscripts as necessary to align
with academic norms and journal style. Authors with specific requirements (e.g., formatting,
content preservation) should state them upon submission, ensuring clarity for the editorial
team during the revision process.

IJMR supports an Open Access policy, a core part of its mission to make integrative, cross-
disciplinary research freely accessible to the public. Users are permitted to read, share, and
use the content provided the original authors and source (IJMR, with reference to its official
website https://ijmrscience.org/) are properly credited, and the content is not used for
commercial purposes.

The journal holds the exclusive right to publish all accepted articles online, in line with its
commitment to disseminating research that addresses complex real-world problems.
Authors are required to ensure that their submissions are original, methodologically sound,
and not under consideration by any other journal or publication. Any objections to online
publication must be clearly stated at the time of submission to avoid subsequent
conflicts.

All published articles are assigned a unique DOI to facilitate citation and academic
dissemination—critical for amplifying the impact of the cross-disciplinary research IIMR
prioritizes. Authors who do not wish their articles to be indexed (e.g., in academic
databases) should notify the editorial office upon submission, and the request will be
reviewed on a case-by-case basis.

All articles published in the journal require prior authorization from the authors. Reproduction,
translation, or compilation of any published content (including research on topics like
digital healthcare, sustainable energy, and regional trade facilitation, as featured in IJMR’s
issues) must obtain written permission from both the editorial office and the corresponding
author to protect intellectual property rights.

The journal accepts submissions exclusively through its official website:
https://ijmrscience.org/. Authors should refer to the website for detailed submission
guidelines, including requirements for theoretically rigorous and practically relevant
manuscripts. Due to resource constraints, submitted manuscripts will not be returned. If no
decision (acceptance, revision, or rejection) is communicated within three months, authors
are free to submit their work to other publications.

IJIMR promotes academic integrity as a foundational principle for its interdisciplinary
scholarship. Authors are responsible for ensuring the originality, accuracy, and
transparency of their work (e.g., proper citation of sources, disclosure of data limitations).
Any detected plagiarism, data fabrication, or other forms of academic misconduct will
result in retraction of the article and may lead to potential legal consequences, as well as
restrictions on future submissions to the journal.



https://ijmrscience.org/
https://ijmrscience.org/

Editor-in-Chief
Academician Alexander Tsyganov

Doctor of Agricultural Sciences, Professor; Academician of the National Academy of Sciences of Belarus; Foreign
Academician of the Russian Academy of Sciences; Academician of the International Academy of Engineering;
Academician of the Russian Academy of Agricultural Education; Academician of the International Academy of
Agri-Environmental Technologies; Academician of the International Academy of Ethnic Minorities; Academician
of the Russian Academy of Agricultural Sciences.

Co-Editor-in-Chief

Sergei Leonovich

Professor, Head of the Department of Building Materials, Belarusian National Technical University; Corresponding
Member of the Russian Federation; Doctor of Engineering.

Kequan Yu

Professor, Tongji University; Doctor of Engineering.

Andrey Kologrivko

Professor, Dean of the Faculty of Energy, Belarusian National Technical University; Doctor of Engineering.
Dehu Yu

President, Professor, Shandong Jianzhu University; Doctor of Engineering.

Yuri Nikolaichik

Vice-Rector, Associate Professor, Belarusian National Technical University; Doctor of Engineering.
Mikhail Zhudro

Professor, Belarusian National Technical University; Doctor of Economics.

Shaochun Li

Deputy Director of the Science and Technology Department, Qingdao University of Technology; Distinguished
Professor of "Taishan Scholar" (Shandong Province); Doctor of Engineering.

Yuran Jin

=1
~+
D
_‘
=
)
sl-

Dean of the School of Business Administration at Liaoning University of Science and Technology, Director of the
Institute of Low-Carbon Economy and Intelligent Business, Professor, PhD in Management

Hui Wang

Director of the Department of Basic Medical Sciences, Associate Professor, PhD in Biomedical Sciences,
Shanghai Sibo Vocational and Technical College

Fei Zhou
President, Associate Professor, Doctor of Management, Shinawatra International University, Thailand
International Editorial Boar

Sergey Kovshar; Doctor of Engineering,Professor

Aexey Danilchenko;Doctor of Economics,Professor
Sukhumpong Channuwong;Doctor of Management,Professor
Puangtip Chaiphibalsarisdi;Doctor of Medicine,Professor
Asokan Vasudevan;Doctor of Management,Professor
Walton Wider;Doctor of Science,Professor

Siti Sarah Maidin; Doctor of Science, Professor

Douglas Law Sie Nguong;Doctor of Science,Professor
Bao Li;Doctor of Engineering,Professor

Hongyu Liu;Doctor of Management,Professor

Xiaolin Ma;Doctor of Management,Professor

Xueling Nie;Professor

Xianpeng Wang;Doctor of Engineering and Economics
Wenyuan Han;Doctor of Agricultural Sciences

Pengfei Zhang;Doctor of Economics

Irina Shamdina;Doctor of Economics, Professor

Nella Zhudro;Doctor of Economics,Professor

Natalya Ponomareva;Doctor of Economics,Professor
Natalya Kalinovskaya;Doctor of Engineering,Professor
Tatyana Chistova;Doctor of Engineering, Professor
Alexander Bondarovich;Doctor of Engineering, Professor
Nikolai Gorbachev;Doctor of Economics,Professor
Danila Dabrarodni;Doctor of Philosophy,Professor

Yu Zhou;Doctor of Science

Jun Li;Doctor of Economics

Wenyuan Meng: Doctor of Engineering, Professor

Editorial Secretary
Yuhao Gu ; Economic Researcher




pling

d

®
!

| of Mult

Jurna

onal

arnat

Int

Articles

ry Research

Digital Transformation Restructures the Industriall and scape:the Co-
evolution of Cconomy,Technology and Security

Depeng Pan, VeronikaGarkavaya

A Study Of Synergistic Mechanisms Between Corporate Digital Empo
werment And Sustainable Governance Under The Global Sustainable
Development Agenda

Xiaochun Zhou, Xueling Nie

Enhancement of Concrete Durability with Waterborne Acrylic Resin:
A Comprehensive Review

Yu Zhou, Pei Zeng,Shaochun Li,Xianpeng Wang,Kovshar S.N,Tsyganov A.R

Comparative Analysis Of Challenges In Electric Power Transition Under
The Global Low-Carbon Economy Initiative
Yang Ning, Wang Xianpeng

Dilemmas and Breakthrough Paths in the Management of Physical Fitness

and Health of College Students from the Perspective of Smart Sports
Sun Haoyu, VitalyKhramov

A Review of Environmental Responsibility of Logistics Enterprises

Fan Wu, Yuran Jin

A Study on the Driving Factors of Carbon Emissions from China's
Transportation Sector

Xu Wang, Yuran Jin
Research Progress in Photothermal Self-Healing Coatings

Yu Zhou,Yuhan Liu,Pei Zeng,Jiatong Zhou,Shaochun Li,Artur 1. Pokrovsky

Common Challenges and Overcoming Ways Faced by Ideological
and Political Education in Chinese and Russian Universities

Mengyu Dong,Xuanhui Yi,Yugiao Zou

A Study on the Effective Implementation of Humanities Education
in Higher Vocational Colleges

Yang Huang,Oksana Volodko

Research On The Complementarity Between Economic Activities
And Teaching Activities In Educational Institutions

Xuejie Guo,Yuhao Gu

Research on the "Digital Divide" Problem in Artificial Intelligence
Education Management Innovation

Qin Chen, M.K Zhudro

Study on Carbon Accounting and Emission Reduction Pathways of
the Cement Industry in Liaoning Province

Feng Liu,Zihan Zhao,Jingya Wang

19

23

29

34

39

45

53

56

63

67



Random Processes In The Parametric Control Of A Mobile Robot
75 Based On Pattern Recognition Algorithms

Jian Liu
Analysis of Spatial Leverage In Industrial Tourism

80
Maltsevich N. V.,Zhaoxing Guo,Osnovin V. N.

Sustainable Development Of Education, Or Education For Sustainable
87 Development ?

Vadim Dudkin,Liliya Dudkina

Digital Logistics As a Factor In Enhancing Industrial Competitiveness: a
91 Comparative Analysis Of China And The Republic Of Belarus

Yang Shuheng, N.V. Zhudro

|leuoijeulajul

The Literary Norm In The Grip Of Dogma And Dialectics

95 —
Madoyan V.V. ;
Strategic Management of Cross-Cultural Governance in Enterprise —
Internationalizafion -

106 =
Xiaoxi Zhang
Employment Effects of Digital Economy: The Role of SMEs in Bridging Skill

112 Mismatch

Yuhao Gu,SiarheiLukin

—h
S

1DSI




Research Article

MexpayHapoaHbIi HHCTUTYT
yNpaBneHns 1
npegnpuHUMaTenbCTaa

International Journal of
Multidisciplinary Research

[JMR

Print ISSN 3105-8884 November 2025,V0].1,N0.2

Online ISSN 3105-8892

https://doi.org/10.65231/ijmr.v1i2.38
Digital Transformation Restructures the Industrial landscape: the
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ABSTRACT

Digital
transformation;

Industrial landscape;

Collaborative
Evolution;
Digital sovereignty,

China-Belarus

In the global wave of digital economy, digital transformation has become a core driving force for
reshaping national industrial patterns and enhancing global competitiveness. Taking China and Belarus as
case studies, this paper constructs a three-dimensional co-evolutionary framework of economy,
technology, and security (ETS) to explore the complex interaction mechanisms of economic efficiency
improvement, innovation-driven development, and security risk prevention during the transformation
process. The research reveals that China has achieved comprehensive restructuring through its scale
advantages and systematic strategies, while Belarus has developed specialized IT service industries by
leveraging professional breakthroughs and geostrategic bridging. The practices of both countries

demonstrate that successful digital transformation requires dynamic balance and coordinated development

cooperation of ETS, particularly under the context of the "Digital Silk Road," where international cooperation,
standard alignment, and institutional innovation are key to achieving a sustainable and secure digital
future.
INTRODUCTION
In the 21st century, next-generation information second-largest economy and a leader in the digital economy)

technologies represented by cloud computing, big data,
artificial intelligence, and the Internet of Things are driving
global digital transformation at an unprecedented pace and
scale. This transformation transcends mere technological
application — it represents a fundamental restructuring of
industrial value chains, business models, and even social
governance systems (Vial, 2019)[1]. As nations pursue
economic benefits and technological innovation, they must
confront the accompanying challenges of cybersecurity and
data sovereignty.

This paper proposes an economic-technological-security
(ETS) co-evolutionary framework, arguing that digital
transformation is not a one-dimensional development but a
dynamic process where these three elements constrain and
promote each other. The improvement of economic
efficiency relies on technological breakthroughs, while the
healthy development of technology and economy must be
select China (the worlds

based on security. We

and Belarus (an important member of the FEurasian
Economic Union and a high-quality IT service exporter) as
comparative cases to reveal the common patterns and
differentiated paths of digital transformation under different
national conditions and scales, and to explore how China
and Belarus can achieve ETS co-development under the
"Digital Silk Road" framework.

1.Economic dimension: Digitalization
reshaping the industrial value chain

The reconstruction of economic pattern by digital
transformation is mainly reflected in two aspects: the
disruptive improvement of the efficiency of traditional
industries (industrial digitization) and the large-scale

development of emerging digital industries (digital

industrialization).

* Corresponding author. E-mail address:pandepeng611@163.com
Received date:November 02, 2025; Revised manuscript received date: November 15, 2025; Accepted date: November 25, 2025;

Online publication date: November 30, 2025.
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1.1.China: Endogenous growth driven by scale
and ecological construction

Chinas digital economy continues to grow, exceeding 56
trillion yuan in 2023, accounting for over 40% of GDP
(China Academy of Information and Communications
Technology, 2024)[2].

economic transformation path are the dual-wheel drive of

The core characteristics of its

"platform empowerment" and "industrial internet":

1.  The Internets Reverse Impact: Leading platforms like
Alibaba and Tencent leverage their vast user data and
algorithmic expertise to extend services into traditional
sectors such as industry and agriculture. For instance,
e-commerce platforms and mobile payment systems
have restructured retail and financial value chains.

Meanwhile, logistics networks like Cainiao have

enhanced supply chain efficiency through IoT
technology, fundamentally reshaping distribution
patterns.

2. Intelligent upgrading of manufacturing: China has
vigorously promoted the construction of "industrial
internet", achieving large-scale flexible production and
personalized customization in manufacturing through

COSMOPlat

significantly enhancing the added value and global

platforms such as and Rootcloud,
competitiveness of traditional industries (Zhou & Li,
2023)[3]. This model leverages the vast domestic
market to achieve a rapid closed loop of technological

application and economic benefits.

1.2.Belarus: Specialization Breakthrough and
Export Orientation

Although Belaruss economic size is much smaller than
Chinas, its digital strategy focuses on the export of
high-value-added IT services. The Minsk High-Tech Park
(HTP) is the core carrier of this strategy, successfully
attracting and nurturing hundreds of internationally

renowned software development and IT outsourcing
companies through tax incentives and talent policies
(Karpovich, 2022)[4].

Belaruss economic performance is as follows:

1. Strong IT The IT

contribution to national GDP and service trade exports

service exports: industrys
continues to grow, serving as a key driver for economic
growth and diversification. It demonstrates strong

international competitiveness in areas such as game

development, embedded systems, and cybersecurity
software.

2. '"Digital Corridor" positioning: Belarus leverages its
geographical advantages and EU membership to serve
as a digital service hub connecting Eastern and Central
European markets, delivering customized technological

solutions to global clients.

2.Technical dimension: Dual challenges of

independent innovation and collaborative
standards
2.1.China:Systematic layout of new

infrastructure

Chinas investment in the technological dimension exhibits

systematic and forward-looking characteristics:

1. Infrastructure leadership: In the construction of new
infrastructure such as 5G, fiber optic networks, cloud
computing, and artificial intelligence computing
centers, China maintains a global leading position. For
example, the "East Data West Computing" project
optimizes the layout of computing resources to provide
fundamental support for the development of the digital
industry nationwide.

2. Core Technology Breakthrough: Facing external

technological constraints, China has implemented a

"bottleneck" technology breakthrough plan, increasing

R&D

operating systems, industrial software, and quantum

investment in artificial intelligence chips,
computing to achieve technological autonomy and
control (Li & Wang, 2021)[5].

3. Standard-led

enterprises actively participate in the formulation of

capacity  enhancement:  Chinese
international standards, particularly in fields such as
5G and the Internet of Things, where they hold a large
number of core patents, enhancing their voice in the

global digital technology ecosystem.

2.2.Belarus: Talent Advantage and
Asset" Innovation

"Light

Belaruss technological strengths are primarily rooted in
software engineering and talent development. Its high
literacy rate and robust STEM education system have

cultivated a substantial pool of high-caliber IT professionals,
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forming the bedrock of its digital economy competitiveness.

Belarus adopts a light-asset technology strategy, focusing on
software algorithms, application development, and data
science rather than heavy-asset hardware manufacturing. Its
innovation path emphasizes deep integration with
international tech communities through high-tech parks,
leveraging global advanced technologies to achieve efficient

secondary and applied innovation (Karabanova, 2023)[6].

2.3.Technological Synergy: The Practice of
China-Belarus Industrial Park

The "Jushi" project in the China-Belarus Industrial Park
demonstrates the potential of technological collaboration.
China provides 5G network deployment and digital
infrastructure, while Belarus offers software talent and
system integration capabilities. However, technological
collaboration also faces challenges, such as compatibility
issues between Chinas promoted industrial internet standards
and Belaruss Eurasian Economic Union standards, which
require both sides to promote "mutual recognition of
standards and flexible alignment" through a joint technical

committee.

3.Security dimension: The balance between
digital sovereignty and risk prevention and
control

The security risks brought by digital transformation are
systemic, transnational and dynamic, involving cyber attacks,
data leakage, supply chain disruption and algorithmic ethics.
The security dimension is crucial to maintaining the stable
operation of the economy and the healthy development of

technology.

3.1.China: Digital governance system under the
overall national security concept

China has

component of its

elevated digital security to an important

overall national security concept,

establishing a legal framework of "three laws in one" (the

Cybersecurity Law, the Data Security Law, and the Personal

Information Protection Law), with the core logic being

"sovereignty first, development guaranteed":

1. Data classification and grading: Strict classification and
grading management shall be implemented for data

related to national security, the lifeline of the national

economy and public interests, and important data and
core data shall be stored in China.

2. Critical Information Infrastructure Protection (CIP): By
conducting security reviews and promoting domestic
alternatives, we aim to reduce reliance on foreign
technologies in critical sectors, thereby strengthening
supply chain resilience and achieving self-reliance.

3. Cross-border data flow regulation: Regulate sensitive
data outbound activities through a security assessment
mechanism, aiming to balance global cooperation and

national sovereignty protection.

3.2.Belarus:
economy

Security strategy in an open

As an open small economy, Belarus prioritizes multilateral
cooperation and legal compliance in security matters
(Shamov & Popov, 2020)[7].

1. Strengthening has

enacted the Law on Information, Informatization and

the legal framework: Belarus

Information Protection and regulations on personal
data protection, aiming to align with the EUs GDPR
and the Eurasian Economic Unions norms to attract
international IT investment.
2. Regional security alliance: Belarus strengthens
cooperation with Russia, China and other partners in
the field of cyber

cybercrime and responding to geopolitical-driven cyber

security, jointly combating
threats.

3. Balance between sovereignty and openness: Belarus
seeks a delicate balance between limited sovereignty
and market openness by emphasizing the protection of
critical information infrastructure on the one hand and

flexible data

environment for foreign investment through high-tech

providing  relatively processing

park policy on the other hand.

4.ETS Co-evolution Mechanism and

Implications from the China-Belarus Case

The coordinated evolution of economy, technology and
security is the key to the success of digital transformation.
The three are not mutually opposed, but interdependent:
economic benefits provide funding for technology research
and development, technological progress improves
productivity and security protection, and improved security

guarantees create a stable trust environment for economic
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and technological development.

4.1.Pathways of Co-evolution

The path of co-evolution between China and Belarus is
different due to their national conditions:(Attachment 1).
42.ETS Synergy in  Chinas
Collaboration

Digital

The collaboration between China and Belarus under the
Digital Silk Road framework exemplifies the value of
ETS The

China-Belarus Industrial Park serves as a prime example,

institutional innovation in coordination.

establishing  bilateral  compliance  agreements  for
cross-border data flows through a regulatory sandbox
mechanism. This approach not only safeguards data
sovereignty and security but also reduces compliance costs
while promoting the application of 5G and IoT technologies,
effectively achieving a virtuous cycle among the three

elements [8].

Conclusion

Digital transformation is a systematic project to reshape the
global industrial landscape, with its success lying in
achieving coordinated evolution of economy, technology,
and security. China, leveraging its massive market scale and
national strategic support, has demonstrated comprehensive
restructuring capabilities from foundational technologies to
application ecosystems; Belarus, on the other hand, has
found its positioning in the open international market by
focusing on IT talent and specialized services.

Global digital transformation should focus on three key
priorities: First, advancing inclusive development to bridge
the digital divide and ensure SMEs and underdeveloped
regions can benefit from digital dividends. Second,
promoting global digital governance through enhanced
international coordination on cross-border data flows, Al
ethics, and cybersecurity standards to prevent excessive data
silos. Third, driving institutional innovation by transforming
security constraints into innovation catalysts through
regulatory sandboxes and public-private partnerships.Only
when the dynamic balance between efficiency, innovation
and security is found, and a collaborative development

ecosystem is built through institutional design and

international cooperation, can digital transformation truly
become a key force to promote sustainable and resilient
development of the global economy.
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Table.1.
. ) The collaborative path of Belarusian collaborative Lo
Dimension . Inspiration
China pathways
. Specialization and Large countries focus on
Scale-driven, platform ) ) . )
. talent-driven, economic ecology, while small countries
Economy ecosystem construction, to . . ) .
. diversification through IT focus on specialization and
achieve endogenous growth. . )
service exports. niche markets.
) Those with sufficient funds
New infrastructure takes the The software has deep
. . pursue full stack technology,
lead, and we pursue expertise, focusing on . o
Technology . o ] while those with limited
independent control of core application innovation and
. . . . resources pursue breakthroughs
technologies. international cooperation.

in key points.

Sovereignty comes first, We will bring laws into line

. o ) Security must be embedded in
Saf build a legal system, and with international standards and
afe

. . . . economic activity, not imposed
implement life-cycle hedge risks through regional

) ) as a restriction.
regulation. cooperation.
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A Study Of Synergistic Mechanisms Between Corporate Digital

Empowerment And Sustainable Governance Under The Global

Sustainable Development Agenda

Xiaochun Zhou, Xueling Nie*

University of Science and Technology Liaoning, Anshan, China

KEYWORDS ABSTRACT
Global climate change, resource pressures and social inequality have turned sustainable development into
a central concern for firms. The United Nations 2030 Agenda for Sustainable Development and related
Global sustainable carbon reduction targets require corporate governance to move beyond a narrow financial focus toward a
Development agenda, balance between economic, environmental and social outcomes. At the same time, digital technologies

Digital empowerment;

Sustainable
Governance ;

Governance logic;

reshape corporate strategy and operations, but many studies still examine digital transformation and
sustainable governance separately. This article develops a framework that explains how digital
empowerment can support corporate sustainable governance under the global sustainable development

agenda. It defines corporate digital empowerment and sustainable governance, adopts a perspective that

Capability evolution combines governance logic with capability evolution, and argues that digital empowerment can reshape
information structures and decision procedures, support a shift in governance logic, and strengthen
sustainable governance capabilities and performance.

INTRODUCTION

The spread of sustainability standards and ESG disclosure 1.Theoretical Foundations And Analytical
requirements has strengthened expectations that firms Perspective

internalise environmental and social externalities and report ) ) )
. . . The global sustainable development agenda is accompanied
their performance in a transparent way[1]. In parallel, digital o o
. by policy instruments such as carbon pricing and green
technologies transform how firms collect and process ] o
) ) . ) ) finance, and by ESG ratings, sustainability reports and
information, reduce information asymmetries and ) ]
o ) . mandatory disclosure regimes. These developments enable
monitoring costs, and make it feasible to track ) ]
) o . markets and other actors to monitor corporate environmental
environmental and social indicators[2]. What remains ) ] ]
) ) ) L o and social conduct and increase pressure for behavioural
insufficiently understood is how these digital possibilities S ]
. . change[3]. In this institutional setting, firms need
can be organised to support coherent sustainable governance
. . o governance arrangements that can respond to external norms
rather than simply adding new tools to existing arrangements. . )
) o and stakeholder expectations and address environmental and
This study therefore asks how corporate governance logic is o . )
. . social risks alongside financial performance.
changing under the global sustainable development agenda, o .
. . . Digital empowerment refers to the process through which
through which pathways digital empowerment influences o ] )
. . firms, supported by digital technologies and infrastructure,
governance logic and capability structures, and how firms . . .
) ) o . ) collect, integrate and analyse data in order to adjust resource
can build a relatively stable synergistic relationship between . ]
L ) allocation, business processes and governance
digital empowerment and sustainable governance. . ) )
mechanisms[4]. It can strengthen the capacity to monitor

* Corresponding author. E-mail address:nxlok@163.com
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environmental risks and supply chain emissions, support
data driven decision making, and facilitate coordination
across organisational levels and boundaries.
To analyse digital empowerment and sustainable governance
within a unified framework, this study adopts an integrated
perspective that combines governance logic with capability
evolution. Governance logic refers to shared understandings
and institutional rules concerning value priorities, goal
setting and the allocation of rights and responsibilities.
Capability evolution focuses on how firms build, combine
and renew resources and capabilities in
Under the of the

sustainable development agenda, firms are expected to shift

dynamic
environments. constraints global
from a purely financial logic to a more comprehensive logic
that brings economic, environmental and social dimensions
together. Digital empowerment can support this shift by
altering information structures, decision procedures and

organisational relationships.

2.Conceptual Definitions And Theoretical

Framework

Corporate digital empowerment is defined as the process

through which firms, under the support of digital

technologies and infrastructure, systematically collect,
integrate and analyse data, and on this basis adjust resource
allocation, business processes and governance mechanisms
to improve value creation and governance quality[5].
Sustainable governance is understood as a mode of corporate
governance in which firms incorporate environmental and
social objectives into governance structures and processes,
and seek to improve economic, environmental and social
performance in an integrated way[6]. It encompasses both
the traditional configuration of corporate governance, in
terms of board composition and ownership structures, and
the newer governance practices of ESG indicator systems,
sustainability reporting and stakeholder participation.

On the basis of these definitions, the study develops a
framework for the synergistic mechanisms between
corporate digital empowerment and sustainable governance.
Digital empowerment alters information structures and
decision foundations, and supports the restructuring of
governance logic. Changes in governance logic then shape
the evolution of sustainable governance capabilities through
adjustments in strategic direction, organisational design and

data governance arrangements.

3.Synergistic Mechanisms Between Digital
Empowerment And Sustainable Governance

At the strategic level, digital empowerment enhances firms’
ability to sense external risks and opportunities and to
integrate sustainability factors into strategic goals. At the
organisational level, it encourages the creation of
sustainability committees or specialised units and supports
data platforms that make cross departmental information
sharing and coordination more effective. Environmental and
social indicators can be embedded in the targets and
performance reviews of business units, which strengthens
the internal binding force of sustainable governance.

At the technological and data level, digital empowerment
provides tools for sustainable governance. Sensors and
Internet of Things devices can record energy use, emissions
and equipment conditions, while data visualisation supports
the interpretation of complex indicators. As relevant data
accumulate, regulators, investors and social organisations
can obtain more information on

timely corporate

sustainability performance. Firms need sound data
governance rules that ensure data quality and security and
align technical systems with institutional requirements.
Digital platforms and open data can also enable broader
participation by external stakeholders and embed firms in

wider sustainability governance networks.

Conclusion

This article develops a theoretical framework that explains
how corporate digital empowerment can support sustainable
governance under the global sustainable development
agenda. It shows how digital empowerment reshapes
information structures and decision making, supports a shift
in governance logic from a purely financial orientation
toward a broader value orientation, and contributes to the
development of sustainable governance capabilities and to
more coherent performance across economic, environmental
and social dimensions. The analysis suggests that firms
should

sustainability objectives into strategic and performance

planning  digital  transformation integrate
systems, adjust governance structures and processes to
reflect sustainability requirements, and strengthen digital
infrastructure and data governance to support multi

stakeholder collaborative governance.
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ABSTRACT

Water-based acrylic
resin;

As an environmentally friendly polymer material, water-based acrylic resin has shown significant
application advantages in the fields of construction, coatings, and concrete in recent years due to its
molecular properties of using water as a solvent Compared with traditional solvent based resins,
water-based acrylic resins use water as the solvent and have a lower content of volatile organic
compounds, effectively alleviating construction pollution problems and in line with the development trend

of green building materials Based on the analysis of the current development status and trends of the

Synthesis method: construction industry, this article mainly summarizes the development process and synthesis technology of

Concrete, water-based acrylic resin, and focuses on explaining its dual path application mechanism of external

Durabili coating protection and internal mixing modification in concrete engineering By forming a hydrogen bond
cross-linking network and interface strengthening effect, water-based acrylic resin can significantly
improve the compressive strength, impermeability grade, and shrinkage cracking resistance of concrete
matrix, achieving synergistic optimization of mechanical properties and durability Finally, future research
directions were discussed.

INTRODUCTION

transformation of related industries in the future.

Amid the global consensus on environmental protection and
the steady implementation of sustainable development
strategies, the growth of traditional solvent-based coatings
has become increasingly constrained due to their high safety
risks and environmental pollution. Against this backdrop, the
vigorous development of low-toxicity, eco-friendly coating
products has emerged as an inevitable trend and urgent
demand for the industry. As a key component of water-based
coatings, waterborne acrylic resins have gained extensive
application in numerous traditional fields, such as coatings,
adhesives, and papermaking, owing to their non-toxic,
harmless, and environmentally friendly properties. In recent
years, their applications have further expanded into
emerging domains, including concrete and construction,
demonstrating remarkable prospects and potential. These

resins are poised to become a driving force in the green

As one of the most essential construction materials, the
durability, impermeability, and aesthetic properties of
concrete critically determine the service life and visual
quality of buildings [1-2]. However, inherent limitations
such as high porosity, proneness to carbonation, and
susceptibility to cracking render concrete vulnerable to
environmental degradation, leading to performance
deterioration and increasingly prominent durability issues.

In this modified

characterized by synergistic performance enhancement have

context, cement-based  materials
emerged as a research focus. Among these, acrylic resins
have drawn considerable attention due to their exceptional
adhesive properties, weather resistance, and chemical
stability. Recent years have witnessed extensive studies by

domestic and international scholars on the application of
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waterborne acrylic resins in concrete and construction coatings and environmentally benign adhesives
domains, yielding significant progress. Nevertheless,

challenges persist in this field. This paper systematically
examines the research advancements in waterborne acrylic

resin applications, encompassing surface coatings and

internal admixtures for concrete, starting from their

synthesis processes. Furthermore, it analyzes future

development trends to provide theoretical foundations and
technical references for further research and practical
of

concrete-related applications.

implementation waterborne  acrylic  resins  in

1.Synthesis of Waterborne Acrylic Resins

Waterborne acrylic resins are typically synthesized through
copolymerization of acrylic acid, methacrylic acid, their
esters, or other derivatives. The structural diagram of their
fundamental components[3] is illustrated in Figure 1 , while
Figure 2 outlines the synthesis methodologies, which
include solution

primarily emulsion polymerization,

polymerization, bulk polymerization, and soap-free

emulsion polymerization.

1.1.Emulsion Polymerization

Emulsion polymerization[4] stands as one of the most

prevalent methods for synthesizing waterborne acrylic resins.

This method employs water as the dispersion medium,

where monomers are dispersed via emulsifiers and
polymerized under initiators. Commonly used monomers
encompass acrylic acid, methyl methacrylate, butyl acrylate,
and styrene. Typical emulsifiers include anionic (e.g.,
sodium dodecyl sulfate) or nonionic emulsifiers, while
water-soluble initiators such as ammonium persulfate or
potassium persulfate are frequently utilized.

Li et al.[5] developed an acrylic-PDMS composite emulsion
by blending modified polydimethylsiloxane (PDMS) with
acrylate monomers through emulsion polymerization.
Experimental characterization revealed that the cured
coatings derived from this composite emulsion exhibited
low surface tension, enhanced toughness, and exceptional
weather resistance, demonstrating promising applications in
corrosion protection. Notably, this method features mild
reaction conditions, operational safety, and scalability for
industrial production. The resultant acrylic resin emulsion
demonstrates superior film-forming capability, weather

resistance, and adhesion, making it suitable for eco-friendly

10

1.2.Solution Polymerization

Solution polymerization[6] involves dissolving monomers in
organic solvents, initiating polymerization via initiators, and
subsequently removing the solvent or replacing it with water
to obtain waterborne acrylic resins. Common solvents
ethyl (MEK),

isopropanol. Similar to emulsion polymerization, acrylic

include acetone, methyl ketone and
acid and its ester monomers are typically selected, with
oil-soluble initiators such as azobisisobutyronitrile (AIBN)
or benzoyl peroxide (BPO) being commonly employed. Fan
et al. [7] synthesized an acrylic resin with a solid content of
up to 80% using methyl methacrylate (MMA), methyl
acrylate (MA), hydroxyethyl methacrylate (HEMA), n-butyl
acrylate (BA), and styrene as monomers via solution
polymerization. This method is conducted under an inert gas
atmosphere, where monomers and initiators are added to the
solvent and heated to initiate polymerization. The reaction
proceeds rapidly with controllable molecular weight, making

it suitable for synthesizing high-solid-content resins

1.3.Bulk Polymerization

Bulk polymerization [8] is a solvent-free process where
monomers are directly heated to initiate polymerization.
Monomers and initiators are mixed and heated to a specific
temperature to drive the reaction. Chen et al. [9] optimized
reaction parameters, including temperature, initiator dosage,
and monomer ratios, through orthogonal experiments. The
resulting products were characterized using Fourier
transform infrared spectroscopy (FTIR) and gel permeation
chromatography (GPC). Experimental results indicated that
the optimal conditions were a reaction temperature of 80°C,
dosage of 0.5%, of
MMA:BA:AA = 60:30:10. The optimized resin exhibited

excellent film-forming properties and adhesion. This method

initiator and monomer ratio

offers simplicity in process and high-purity products, though
challenges such as intense exothermic reactions and

difficulties in temperature control must be addressed.

1.4.Emulsifier-Free Emulsion Polymerization

Emulsifier-free emulsion polymerization [10] employs
functional monomers (e.g., acrylic acid, methacrylic acid)

instead of traditional emulsifiers to stabilize the emulsion,
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enabling polymerization without surfactants. Wang et al. [11]
determined the optimal formulation for resin synthesis via
single-factor and orthogonal experiments: MMA:BA:AA =
50:40:10, reaction temperature of 80°C, and reaction time of
4 h. The resulting resin displayed uniform particle size
distribution, a tensile strength of 15 MPa, and an elongation
at break of 300%. Qiu Shiqi et al. [12] further modified the
by

introducing crosslinking agents and functional monomers,

emulsifier-free  emulsion polymerization process
enhancing the adhesive properties, water resistance, and
chemical resistance of the resin. This method eliminates the
need for conventional emulsifiers, yielding products with
higher purity, improved water resistance, enhanced stability,

and superior environmental compatibility.

1]
HC CH, 4 n,c, CH, + H, c\l nzc—cu—( )+ R
o’ \)\o/ : ont

H,

Methyl Methaerylate (MMA) Styrene (ST)

Butyl Acrylate {BA) Acrylic Acid (AA)
C,H,

A
R{...:tiﬂm_{..;ﬁﬁf@,:tﬁf%,(?g:“

Polymer

H,

Fig.1. Waterborne acrylic resin and its monomer structure?

Organic solvent+Clear
gel polymer

Agueous phase+Milky
white liquid

synthetic
method

Pure
monomer+Clear
solid block

Aqueous phase+
Stabilized emulsion
droplets

Fig.2. Synthetic method

2.Incorporation of Waterborne Acrylic Resin in
Concrete

The application of waterborne acrylic resin in concrete is

widespread, primarily attributed to its environmental
friendliness, durability, and excellent adhesion [13 - 17].
The internal incorporation method [18], as a core technique
for modifying concrete with waterborne acrylic resin,
involves adding pre-treated resin emulsions into the concrete
mixture through precise proportioning design. Leveraging
the flexible chain segments and active functional groups of
the resin molecules, nanoscale three-dimensional penetration

within the pores of the concrete is achieved. This process

11

enhances the concrete’ s compactness, compressive strength,

and bonding performance.

2.1.Enhancement of Bonding Performance

The overall strength of concrete primarily depends on the
bonding strength between the cement paste and aggregates.
Poor bonding can result in weak interfacial connections,
leading to crack formation at the interface under stress. This
premature structural failure prevents full utilization of
material strengths, thereby reducing the compressive, tensile,
and shear strength properties of concrete [19 - 22].
Numerous factors influence concrete bonding performance.
For instance, inadequate mixing during construction causes
uneven distribution of concrete components, compromising
the adhesion between cement paste and aggregates. This
results in excessive pores and voids within the concrete,
diminishing its overall strength and bonding capacity.

The long-chain polymer structure of acrylic resin endows it
with excellent adhesion, flexibility, and transparency. Its low
viscosity enables effective penetration into the micro-pores
of concrete, thereby enhancing interfacial adhesion. Guo et
al. [23] introduced epoxy resin into the molecular structure
of waterborne acrylic resin. By combining epoxy resin with
aqueous dispersion techniques, they synthesized waterborne
epoxy-acrylic resin, which was subsequently incorporated
into concrete as a hydrogel during the mixing process. As
shown in Figure 3, when the resin content reached 5%, the
tensile bond strength of the resulting concrete measured 4 -

5 MPa. The internal incorporation of waterborne acrylic
resin emulsion into concrete acts as a "bridge" to fill the
interfacial transition zone between cement paste and
aggregates. This densifies the internal structure of concrete,
significantly improves bonding performance, and reduces
the risk of debonding [24 - 26]

Interfacial flexural bonding strength (MPa)

3% 5% 7% 10%

Fig.3. Concrete bonding performance testing??

2.2.0ptimization of Mechanical Properties

Poor mechanical performance of concrete, caused by issues
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in raw materials, construction processes, environmental
factors, or long-term degradation, may lead to safety hazards
or economic losses [27].

When acrylic resin is incorporated into concrete in emulsion
or solution form, it forms continuous polymer films during
hardening. These films fill capillary pores and microcracks
within the cement mortar, effectively dispersing and
transmitting stress. Cui Weirong et al. [28] demonstrated that
adding 3%

incorporation improved interfacial bond strength by 25% -

waterborne acrylic resin via internal
40%, thereby enhancing concrete’ s compressive strength
(by approximately 10% - 15%) and splitting tensile strength
(by approximately 15% - 20%). Current modification
techniques for waterborne acrylic resin, such as fluorination,
silane coupling, or incorporation of nanomaterials (e.g., steel
fibers, rubber), have matured. Liang Bingkang et al. [29]
synthesized silane coupling agent-modified waterborne
acrylic resin, where the hydrolysis of silane formed Si - O -
Si crosslinked structures. This modification significantly
enhanced the bonding between the resin and concrete
aggregates. Experimental tests revealed a 12.4 MPa increase
in flexural strength and a 159% improvement in tensile
strength. The incorporation of acrylic resin into concrete
enhances compactness, reduces porosity, and strengthens
crack

compressive capacity. Furthermore, suppression

improves flexural and tensile performance [30 - 32].

2.3.Improvement of Freeze-Thaw Resistance

Traditional cement-based matrices exhibit high brittleness

and lack ductile buffering -capacity, rendering them
vulnerable to repeated stresses during freeze-thaw cycles.
This results in poor freeze-thaw resistance. In northern road
engineering, combined salt-freeze effects accelerate concrete
deterioration, significantly shortening service life and
increasing maintenance costs.

Waterborne acrylic resin possesses exceptional elasticity and
deformation capacity. When internally incorporated into
concrete, it forms a flexible network structure that absorbs
energy elastic  deformation stress

through during

concentration caused by freeze-thaw cycles, thereby
delaying crack propagation. Shi et al. [33] experimentally
demonstrated that ordinary concrete exhibits a mass loss
rate >5% after 50 freeze-thaw cycles, whereas concrete with
10% acrylic resin shows a mass loss rate <2% and modulus

retention >85% even after 100 cycles. In a practical case in
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China [34], 12% acrylic resin-modified concrete was used
for permafrost road repair on the Qinghai-Tibet Highway.
The freeze-thaw resistance increased from 50 to 200 cycles,
extending the maintenance interval by threefold. Internal
incorporation of acrylic resin provides an effective solution
for enhancing concrete’ s freeze-thaw resistance, toughness,
and impermeability. However, challenges such as cost,
long-term stability, and material compatibility must be

addressed for large-scale applications [35].

3.External Coating Application of Waterborne
Acrylic Resin in Concrete

Concrete, when exposed to air over extended periods, is
susceptible to water infiltration and chemical corrosion (e.g.,
chloride These

electrochemical corrosion chain reactions within the pore

ions, acid rain). factors  trigger
solution of concrete, accelerating steel reinforcement rusting
and matrix dissolution, thereby shortening structural service
life. The external coating method [36], as an innovative
surface protection technology, involves uniformly applying
synthesized waterborne acrylic resin emulsions onto
concrete surfaces via brushing or spraying. After natural
drying or curing, a dense, continuous molecular-level
protective film is formed. Leveraging high crosslinking
density and low surface energy, this film establishes a
multifunctional barrier system with carbonation resistance,
corrosion protection, and anti-fouling properties, achieving
"one-coat multi-functionality" for concrete surface
protection [37-38]. This method is primarily employed for
rapid and

repair long-term preservation of existing

structures.

3.1.Improvement of Carbonation Resistance

The carbonation mechanism of concrete [39] involves the
reaction of carbon dioxide with calcium hydroxide (a cement
hydration product) to form calcium carbonate and water,
reducing concrete alkalinity. This process destabilizes the
passive film on steel reinforcement, leading to corrosion.
Waterborne acrylic resin inhibits carbonation through
physical isolation, chemical modification, and microscopic
repair:

Physical Isolation:The cured coating forms a continuous
film that seals surface micropores and microcracks, blocking
CO2 and moisture diffusion pathways. Experimental data

indicate that the CO 2 diffusion coefficient of coated
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concrete is reduced by 80% - 90%. Fan et al. [40] compared

by applying
waterborne acrylic resin emulsion and testing chloride ion

coated and uncoated concrete samples
penetration resistance after 12 - 270 days of salt corrosion.
As shown in Figure 4, at a depth of 5 mm, chloride ion
content in uncoated specimens exceeded 6000 mg/kg,
whereas coated specimens exhibited levels below 3500
mg/kg.

Chemical Modification:Carboxyl groups in the resin react
with Ca > *
composites (e.g., calcium acrylate), enhancing coating

in concrete to form organic-inorganic

adhesion and preventing delamination. Wang Si et al. [41]
synthesized siloxane-modified waterborne acrylic resin via
emulsion polymerization. When siloxane content reached
8%, the coating demonstrated optimal thermal stability,
water resistance, and carbonation resistance.

Microscopic Repair:Certain  waterborne acrylic resins
contain microencapsulated healing agents that release
reactive substances upon microcrack formation. These
substances react with infiltrating CO2  to generate calcium
carbonate, enabling self-healing. Song et al. [42] evaluated
the protective effects of modified waterborne acrylic resin
and epoxy resin by applying them to concrete specimens and
conducting salt freeze-thaw cycling tests. Chloride ion
penetration depth and content measurements revealed that
specimens coated with modified waterborne acrylic resin
exhibited significantly slower chloride ingress and delayed

failure compared to epoxy-coated specimens.
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3.2.Enhancement of Elastic Recovery
Capability

Elastic recovery capability [43] refers to the ability of a
material to return to its original state after deformation under

stress. Concrete, as a brittle material, inherently contains
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numerous microscopic defects, leading to poor elastic
recovery. When subjected to external forces, concrete
struggles to rebound, often resulting in irreversible
permanent deformation or even cracks. These cracks act as
"channels," allowing water and harmful substances to
infiltrate the concrete matrix. Such ingress can corrode
reinforcing steel, triggering expansion-induced cracking,
which further propagates the damage in a vicious cycle,
severely compromising the structural integrity of concrete
[44-46].

By applying a waterborne acrylic resin coating to the
concrete surface, a flexible protective layer is formed,
enhancing the elastic recovery capability of concrete through
both physical and chemical mechanisms [47-49]. Zheng et al.
[50] synthesized a waterborne acrylic resin with excellent
weather resistance and chemical stability via free-radical
solution polymerization for concrete crack repair.
Experimental results demonstrated that the resin achieved
autonomous crack healing at the early stages of crack
formation, significantly improving concrete durability. Peng
Jiaming et al. [51] evaluated the performance of waterborne
acrylic resin as a concrete sealer. Their study revealed that
the resin effectively filled surface pores, enhancing
waterproofing and stain resistance. However, the practical
application of waterborne acrylic resin coatings still requires
optimization in terms of weather resistance, adhesion, and
compatibility with specific environmental and engineering

requirements.

3.3Improvement in Anti-Fouling and Aesthetic
Properties

The capillary pores and microcracks in concrete readily

adsorb pollutants such as dust, oil stains, and

microorganisms, leading to surface staining. In humid
environments, these pores become breeding grounds for
microbes, causing discoloration and mildew growth [52-54].
By (e-g.,
fluorine or silicone) into the resin, a "lotus leaf effect" [55]

incorporating low-surface-energy modifiers
can be imparted to the coating, enabling self-cleaning
properties when applied to concrete. Peng Panpan et al. [56]
enhanced the hydrophobicity of coatings by introducing
When the

silicone-polyurethane content reached 3%, the modified

silicone-modified polyurethane.

waterborne acrylic resin exhibited exceptional performance

(Figure 5): a contact angle of 96.1° , an elongation at break
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of 385%, and a tensile strength of 9.4 MPa. Salt spray tests
confirmed that the coated concrete surface remained smooth
and free of scaling.

Traditional concrete lacks color diversity and textural design,
while modern architectural demands increasingly emphasize
aesthetics, particularly in public spaces or corporate settings,
where visually appealing structures enhance overall image
[57]

silicone-modified waterborne acrylic resin and explored its

and market appeal. Jana et al synthesized

application in decorative concrete coatings, including
colored flooring and stone-like finishes. The modified resin
demonstrated excellent decorative performance and
environmental compatibility, making it suitable for diverse
architectural scenarios. These case studies validate the
practicality and reliability of waterborne acrylic resin as a
concrete coating. Furthermore, the resin can be blended with
pigments to create colored concrete flooring, achieving a

dual upgrade in both "functionality and aesthetics" [58-61].

Sample adhesion/grade hardness water contact angle] [ . z 40
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Fig.5. XPerformance tests under different polyurethane
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3.4.Enhancement of Corrosion Resistance

Concrete corrosion [62] is a global issue prevalent in various

infrastructures, with common types including steel
reinforcement  corrosion, microbial corrosion, and
chemical-physical  erosion. ~The eco-friendly and

water-resistant properties of waterborne acrylic resin make it

directly applicable to processes requiring corrosion
resistance. Data [63] indicate that submerged pier concrete
of a cross-sea bridge, subjected to chloride ion erosion,
exhibited over 15% steel reinforcement corrosion rate and
surface longitudinal cracks along the reinforcement bars
after five years. After applying two coats of waterborne
acrylic resin with a thickness of 0.4 mm, monitoring results
over a decade revealed a chloride ion penetration depth of
only 1.8 mm and a steel reinforcement corrosion rate of <3%,
with the expected service life extended to 30 years. This

demonstrates a viable solution for enhancing concrete
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durability.

Traditional acrylic resins remain limited in corrosion
protection applications. Researchers have optimized their
performance through modification to overcome their
single-function drawbacks. Bi et al. [64] successfully

synthesized an acrylic resin with exceptional water
resistance, corrosion resistance, and thermal stability by
introducing octafluoropentyl methacrylate and phosphate
ester-based anticorrosion functional monomers. Compared
to unmodified acrylic resin, the modified resin exhibited an
to 120 °

elevated initial decomposition temperature from 264° C to

increased contact angle from 40 ° and an
305° C. Fan et al. [65] developed a corrosion protection
strategy for concrete by incorporating microcapsules
containing corrosion inhibitors into waterborne acrylic resin.

Electrochemical impedance spectroscopy (EIS) analysis of

samples immersed in sodium chloride solution and
deionized  water (Figure 6) showed that the
microcapsule-coated samples exhibited higher inert

corrosion potentials of —532 mV<sub>SCE</sub> and -
513 mV<sub>SCE</sub> compared to the control group,
providing a novel approach for preparing eco-friendly, stable,
and corrosion-resistant waterborne acrylic resins.

Although modified acrylic resin coatings demonstrate
excellent anticorrosion performance in laboratory settings,
their real-world

long-term protective mechanisms in

engineering applications require further investigation

[66-68]. Concrete structures are exposed to complex
environmental stressors such as ultraviolet radiation,
sand/gravel impact, and temperature fluctuations, which

challenge the durability of these coatings.
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4.Future Perspectives

While waterborne acrylic resins demonstrate significant

advantages in concrete applications, several technical
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challenges remain unresolved. Concurrently, their water

resistance

and weather resistance require further

enhancement to meet long-term durability demands under

extreme environmental conditions [69-72]. The interfacial

bonding mechanisms between waterborne acrylic resins and

concrete also necessitate

in-depth investigation. The

selection of internal incorporation versus external coating

strategies for concrete applications is evaluated as follows:

1.

Internal Incorporation: Preferred for high-demand

structures, such as marine engineering projects,
chemical plant saline-alkali grounds, or environments
with prolonged exposure to corrosive media, where
comprehensive improvements in concrete durability
and mechanical performance are required, and budgets
permit.

If the main purpose is for surface protection, quick
repair, or low-cost improvement (such as crack sealing,
waterproofing, or protecting garage floors from oil
stains), prioritize exterior coatings;

(3) Hybrid Approach: For extreme scenarios, a
combination of internal incorporation (to enhance bulk
concrete properties) and external coating (to reinforce
surface protection) can be adopted.

Efforts should be intensified to advance research on the
composite applications of waterborne acrylic resins.
In-depth their

exploration of integration with

nanomaterials and fiber-reinforced materials is
essential to unlock synergistic enhancement potential
and drive material innovation. Currently, the interaction
mechanisms of waterborne acrylic resins within
concrete systems remain incompletely understood, and
the performance evaluation of resin-concrete
composites requires further behavioral studies to
establish a robust scientific assessment framework.In
the realm of novel concrete technologies, accelerated
exploration of waterborne acrylic resins in permeable
and lightweight concrete is imperative. Research
should focus on elucidating their mechanisms for
optimizing pore structures and enhancing performance,
thereby facilitating the development of new building
materials that integrate environmental sustainability
with high performance. These advancements will
propel the construction materials industry toward

greener practices and high-performance solutions.
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ABSTRACT

Power system
transition,

Energy trilemma,

In the global transition to a low-carbon economy, structural contradictions within electric power systems
have become a core obstacle to achieving climate goals. Using Russia, Germany, and China as case
studies, this article employs a comparative case study approach to analyze the inherent conflicts in
transformation models.

and scale-economic

comparative resource-dependent, policy-driven, Moving beyond
analysis; descriptive analysis, the study identifies a central trilemma of "security, equity, and sustainability" that
Multinational underpins these challenges. It proposes two pathways— "dynamic adaptive policy design" and "a new
Collaboration international cooperation framework"—to address the central question:"How to construct a multinational
collaborative path for power system transformation under the global low-carbon economy initiative."
INTRODUCTION

Global climate governance faces unprecedented urgency.
According to the IPCC Sixth Assessment Report, global CO
2 emissions must be reduced by 43% by 2030 to limit
temperature rise to 1.5° C [1]. However, the low-carbon
transition of energy and power systems shows significant
divergence: developed countries face technical and
economic challenges in "replacing existing capacities,"
while developing nations struggle with the conflict between
"growing demand" and "emission reduction responsibilities"

[2].

technological and economic hurdles in individual national

While extant literature extensively documents the

contexts, a critical gap remains in comparative analyses that
dissect the underlying political economy and structural
contradictions across divergent transition models. Russia,
and China

policy-driven, and scale-economic transformation models,

Germany, exemplify resource-dependent,
respectively. Their divergent paths reflect deep-seated
contradictions in the global transition. This article aims to
fill this gap by conducting a comparative analysis of these
three paradigmatic cases, with the ultimate goal of exploring
feasible multinational collaborative pathways. The central
research question is: "How can multinational collaboration

overcome the divergent challenges in power system

transformation under the global low-carbon economy
initiative?"

2.Energy Development Challenges in the
Low-Carbon Economy

2.1.Russia: Lock-in Effects of Fossil Fuel
Dependencyand Geopolitical Isolation

As the world’ s third-largest natural gas producer, Russia is
trapped in a "self-reinforcing cycle" driven by a political
economy centered on hydrocarbon revenues and the power
of entrenched energy oligarchs. in 2023, gas export revenues
reached $340 billion (45% of the national budget), yet only
"blue
hydrogen project," based on methane reforming with CCUS,

3% was invested in renewables [5]. Siberia = s

revealed that producing 1 ton of hydrogen consumes 9 tons
(60% captured)
[5]. Additionally, every 10,000-ton production capacity

of freshwater and emits 8.5 tons of CO2

reduces local river flow by 3.7%, creating long-term
ecological risks. EU carbon tariffs and technological
sanctions further restrict Russia ~ s hydrogen export

market, exacerbating its technological isolation and limiting
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access to critical clean energy technologies.

2.2.Germany: Industrial Backlash from
Aggressive Coal Phase-Out Amidst Domestic
Political Pressures

In 2023, Germany’ s energy transition costs became evident:
€ 0.42/kWh,
prompting BASF to shift € 4 billion in investments to

industrial electricity prices surged to
China [6]. This policy-driven transition, largely propelled by
the political influence of the Green Party and a strong
environmental movement, has created a tangible conflict
between environmental goals and industrial
competitiveness. To compensate for baseload shortages,
lignite usage increased by 13%, raising the power sector’ s
carbon intensity to 0.48 tons CO2 /MWh (+5% from 2022)
[3]. High renewable penetration (50 GW planned) coupled
with low grid flexibility led to 15 TWh of curtailed wind
energy (7% of annual output) [3]. These contradictions
highlight the tension between ambitious domestic climate

policy and the realities of a globalized economy.

in Coal Power
Subnational

2.3.China: Scale Dilemmas
Transition <mark>and
Governance Challenges

Despite exceeding 1,000 GW in renewable capacity, coal
still accounts for 53% of power generation [7]. The central
"dual

subnational priorities of economic growth, fiscal stability,

government's carbon" goals often clash with
and employment. Provinces like Shanxi and Inner Mongolia
face "structural unemployment": closing 1 GW of coal
capacity displaces 2,000 workers, while renewables absorb
only 30% [4]. The Ordos "coal+CCUS" pilot project shows
capture costs of $65/ton — triple local carbon prices.
Regional disparities are stark: coal contributes 30% of
Shanxi’ s GDP, while eastern provinces like Zhejiang better
integrate renewables, revealing a core challenge of
equitable and coordinated transition across a vast and

heterogeneous nation.

3.Comparative Analysis of Transition Pathways
and Core Contradictions

3.1.Transition Pathway Comparison

Case Challeng | Cross-Countr
Pathway )
Study es y Comparison
Germa | Land-use
ny: conflicts: .
North 178 g}ilrllnizli solar
Renewabl | Sea km?/GW £
e Scalin Wind VS land COStS
: Farms ﬁs.hing rose  300%
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Table.1.Transition Pathway Comparison
3.2.Core Contradictions: The

"Security-Equity-Sustainability" Trilemma

The case studies reveal that transition challenges are not
merely technical or economic, but manifestations of a deeper
"trilemma" between Energy Security, Socioeconomic Equity,
and Environmental Sustainability.

Russia's pathway is predominantly constrained by
the security imperative of maintaining fossil fuel revenue,
which directly conflicts with long-term sustainability and,

due to ecological impacts, local equity.
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Germany's model prioritizes sustainability through

aggressive decarbonization, which has undermined its
economic  security (industrial competitiveness) and
raised equity concerns regarding energy affordability.

China's

the equity demands of

scale-driven  approach is caught between

regional development and
employment and the sustainability goals of the central
government, with energy security currently still reliant on
coal.

These contradictions reveal that the transition is not a mere
technological substitution but a complex socio-political
struggle among vested interests, technical path dependencies,
and geopolitical constraints that can be usefully framed

through this trilemma lens (Fig. 1).

4.Recommendations for Multinational

Collaboration

4.1.Dynamic Adaptive Policy Design

Policy
Country Recommendation Rlcasiess
Allocate 30% of
Carbon carbon tax revenue
Germany  Price-Competitiveness to subsidize
Mechanism energy-intensive
industries
Set transition
China Differentiated Coal periods (15 years
Phase-Out for Shanxi, 7 years
for Zhejiang)
Mandate gas
. Fossil Revenue exporters to invest
Russia

5% of income in
hydrogen R&D

Transition Fund

Table.2.Dynamic Adaptive Policy Design

42.A  New International Cooperation
Framework: Potentials and Pitfalls
While politically challenging, innovative cooperation

frameworks are essential. The following proposals are
presented with an explicit analysis of their feasibility
constraints.

Eurasian Green Energy Corridor: Link German wind and
via China-Russia HVDC

Siberian solar technology.

(Feasibility =~ Challenge:)  This standard

harmonization and, most critically, a resolution to current

requires

geopolitical sanctions and trust deficits, which presently
render this proposal largely aspirational.

Debt-for-Transition Mechanism: Allow developing nations
to convert 30% of fossil debt into clean energy investments
with IMF guarantees. (Feasibility Challenge:) This depends
on the willingness of creditor nations and complex
multilateral negotiations, but offers a tangible incentive for
Global
Certification: Track carbon footprints via blockchain and
(Feasibility

Challenge:) This is a more immediately actionable proposal,

South participation.Global ~Green Hydrogen

establish mutual recognition standards.
though it faces hurdles in technical standardization and

competing national interests.

Conclusion
The global low-carbon transition faces profound
contradictions between unified goals and divergent

paths, conceptualized in this study as the
"security-equity-sustainability" trilemma. Solutions require
balancing:Short-term: Accept "imperfect transitions" (e.g.,
China’ s gradual coal phase-out, Germany’ s reserve coal
capacity) as necessary compromises within  the
trilemma.Mid-term: Foster pragmatic collaboration via
mechanisms like the potentially more
viable "Debt-for-Transition Mechanism," while building
trust for larger projects.Long-term: Develop '"bridge
technologies" like long-duration storage and hydrogen
metallurgy to ultimately reconcile the trilemma.The success
of the global transition is contingent upon a delicate balance
among policy, technology, and, most importantly, a
clear-eyed recognition of the competing imperatives that

define each nation's journey.
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With the rapid development of information technology, smart sports has gradually become an important
means to improve the efficiency and quality of physical health management for college students. It utilizes
technologies such as the Internet of Things, big data, and artificial intelligence to monitor and analyze
students' health status in real time and provide personalized guidance. However, Chinese universities still
face challenges in the application of smart sports, including insufficient technical support, data
management issues, and an imperfect policy system. This paper analyzes the application difficulties of
smart sports in college physical health management through a combination of literature analysis,
questionnaire surveys, and in-depth interviews. Based on domestic and international university cases, it
proposes breakthrough paths such as optimizing technology application, improving management systems,
increasing student participation, strengthening data protection, and increasing financial investment.
Research shows that smart sports has broad application prospects, but to achieve comprehensive
promotion, challenges in technology, management, and funding need to be overcome to promote the

scientific and personalized management of college students' physical health.

INTRODUCTION

With the rapid development of information technology,
smart sports, as an important component of modern sports
management and education, is gradually becoming an
innovative means to improve the efficiency and quality of
students' physical health management [1]. By combining big
data, the Internet of Things, and artificial intelligence
technologies, smart sports can monitor, analyze, and manage
students' physical health status in real time, providing
personalized health advice and guidance, and promoting the
scientific management and precise intervention of physical
health [2]. However, the physical health status of university
students in my country still faces many challenges.
According to recent health survey data, many university
students suffer from declining physical fitness, insufficient
exercise, and unscientific health management, especially

against the backdrop of exam pressure, academic burden,

and a fast-paced lifestyle, where these health management
problems are becoming increasingly serious [3]. Therefore,
how to promote the improvement of students' physical
health

important issue that urgently needs to be addressed in the

through technological means has become an
education field. This study focuses on the perspective of
"smart sports," exploring the dilemmas and breakthrough
paths in the physical health management of university
students. By analyzing the current application status of smart
sports and exploring its potential in physical health
management, it aims to provide scientific theoretical support
solutions  for education and

and practical higher

management.
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1.Research Ideas and Methods

This study explores the challenges and breakthroughs in the
physical health management of Chinese university students
from the perspective of smart sports. Through literature
analysis, it outlines the theoretical foundation, development
trends, and current application status of smart sports in
physical health management, and identifies the main
problems existing in current management models. To further
validate and supplement the literature review, this study
conducted an empirical survey of university faculty, students,
and administrators in China using a combination of
questionnaires and in-depth interviews. The study selected
15 wuniversities from both northern and southern China,
including 3 teacher training colleges, 3 comprehensive
and 9 the

representativeness of the sample in terms of region and type.

universities, sports colleges, to ensure
A total of 350 questionnaires were distributed to university
students and 46 to faculty and administrators, with 364 valid
responses received, representing a 93% effective response

rate.

2.Research Content

2.1.Theoretical Framework and Current
Application Status of Smart Sports

2.1.1.Theoretical Framework

Smart sports utilize technologies such as the Internet of
Things (IoT), big data, and artificial intelligence (Al) to
monitor, analyze, and manage sports activities in real time,
aiming to enhance the scientific, personalized, and
intelligent aspects of exercise [4]. Its core framework
includes data collection and monitoring, big data analysis
and personalized exercise plans, intelligent feedback, and
intelligent management (Fig 1). Exercise data is collected in
real time through IoT devices and wearable devices. The
system provides personalized exercise plans based on the
analysis results and adjusts them according to real-time data.
Intelligent feedback mechanisms help provide immediate
health guidance, while the smart sports platform provides
decision support for schools or sports institutions, helping
administrators monitor students' physical health in real time

and develop scientific intervention strategies.

24

data collection and

monitoring

Cam

- intelligent feedback intelligent

management

Fig.1. Core Components of Smart Sports Management

2.1.2.Current Application Status

In some developed regions of southern China, the
application of smart sports equipment has been gradually
promoted. For example, wearable devices such as smart
treadmills, smart body composition analyzers, and smart
bracelets are widely used to track students' exercise status
and record key data such as heart rate, steps, and exercise
intensity. Some universities have also combined smart sports
with health management systems to develop big data-based
physical health assessment and intervention platforms. By
integrating and analyzing student health data, schools can
accurately grasp students' physical condition and provide
customized exercise and health advice for each student.
Although the application of smart sports has made some
progress in universities in some developed regions, overall,
it still faces problems such as untimely equipment updates,
insufficient technical support, and uneven student
participation. Many schools' equipment still faces challenges
of low accuracy and poor stability, and some students have
low awareness and participation in smart sports. However,
with the continuous development of technology and gradual
investment of funds, smart sports are gradually becoming an
important tool for improving students' physical health
management in universities in these regions, laying the

foundation for future promotion in a wider area [5].

2.2.Challenges in the Application of Smart
Sports in Physical Fitness Management of
Chinese Universities

2.2.1.Technological Application Bottlenecks

The survey revealed that most universities still use

traditional physical education classes, while a few
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universities have outdated modern equipment that cannot
meet current technological requirements, resulting in
insufficient accuracy and stability of data collection.
Furthermore, some universities have not yet established
comprehensive data collection and analysis platforms,
leading to the inefficient integration and real-time processing
of large amounts of health data, and a lack of effective data
support. This limits the application effect of smart sports and
consequently affects the overall development of physical

fitness management in universities.

2.2.2.Insufficient Management System and
Policy Support

In some universities, the management system for smart
sports is not yet perfect, lacking a clear institutional
framework. This problem is particularly prominent in
universities in northern China. Many schools lack dedicated
teams or departments responsible for the planning and
implementation of smart sports, leading to a disconnect
between technological applications and actual needs.
Collaboration between sports management departments and
information technology departments is poor, lacking
effective communication and resource integration, which
further restricts the construction and application of smart

sports.

2.2.3.Student  Participation and  Health

Awareness Issues

Students' health management awareness remains relatively
weak, especially in physical health management. Many
students lack the motivation and awareness to actively
participate. Although smart sports equipment can provide
personalized health advice and feedback [6], many students
do not fully recognize the importance of these functions and
often neglect the importance of regular exercise and health
management. Many students only pay attention to their
health during physical examinations, lacking sustained
attention to exercise and health management at other times,
resulting in the application of smart sports failing to reach its
the  health

management platforms of most universities have relatively

maximum  effectiveness.  Furthermore,
basic functions, and the depth and accuracy of personalized
services are far from expected. The exercise plans provided
by the platform are too simplistic and fail to be precisely

adjusted according to students' specific health conditions and

25

exercise habits, resulting in insufficient student engagement

and satisfaction when using these platforms.

2.2.4.Data Privacy and Security Issues

With the popularization of smart sports technology, data
privacy and security issues have become a major challenge
[7]. The core of smart sports relies on the collection and
analysis of large amounts of health data, which includes
students' physical condition, exercise habits, and health
problems personal privacy information [8]. How to
effectively utilize this data while ensuring data privacy has
become a crucial issue facing smart sports. Research has
found that many universities have failed to take sufficient
data protection measures, making students' health data
vulnerable to leakage. Improper use or leakage of this data

will seriously infringe on student privacy.

2.2.5.Funding and Resource Allocation Issues

Research has found significant differences in the application
of smart sports in universities in the north and south,
especially in local or economically disadvantaged
institutions where insufficient funding is more prominent.
This funding constraint restricts the construction and
upgrading of smart sports equipment and technology
platforms. Even with some funding support, how to
rationally allocate resources and ensure equipment
maintenance and timely technology upgrades remains a
critical issue that urgently needs to be addressed. Aging
equipment and lagging technology updates not only directly
affect the application effect of smart sports but also reduce
the thus the

comprehensive promotion of smart sports in university

student user experience, hindering

physical health management (Fig2).
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Technology Bottlenecks

Lack of Management and
Policy Support

Student Engagement and
Health Awareness

Funding and Resource
Allocation

Fig.2.Challenges in Smart Sports Implementation

2.3.Exploring Breakthrough Paths under the
Vision of Smart Sports

By analyzing the challenges of smart sports in university
physical health management, the following breakthrough
paths are proposed. First, optimizing technology application
should involve strengthening the construction of intelligent
hardware facilities, improving the accuracy of data
collection and analysis, and promoting the integration of IoT,
big data, and artificial intelligence technologies to create a
personalized health management platform. Second,
regarding the improvement of the management system, a
sound management system for smart sports needs to be
established, promoting collaboration among schools,
teachers, and students to ensure the effective implementation
of technology. Enhancing student participation should be
achieved through health education and training to strengthen
students' health management awareness and promote their
active participation. Regarding data security, a sound data
protection system should be established to ensure the
security and privacy of students' health data. Finally,
regarding funding and resource allocation, increased
investment and rational resource allocation are needed to
ensure equipment updates and maintenance, promoting the
comprehensive application of smart sports. Through the
implementation of these measures, the application effect of

smart sports in university physical health management will

26

be significantly improved.

3.Results and Discussion

The application of smart sports in university physical health
management presents both significant opportunities and
Based the data

questionnaires and in-depth interviews, several key findings

challenges. on collected through

emerged.

3.1.Effectiveness of Smart Sports in Enhancing
Health Management

The survey results showed that universities that have
implemented smart sports systems have seen improvements
in students' physical health management. A significant
proportion of students reported feeling more motivated to
exercise and monitor their health due to the personalized
health advice and feedback provided by smart sports
equipment. The integration of IoT devices, big data, and
artificial intelligence enabled real-time monitoring of
students' physical conditions, which helped in identifying
health issues early and provided timely interventions.
However, despite these positive outcomes, the overall
effectiveness of smart sports was limited by several factors,
including the lack of comprehensive infrastructure and low
participation among students. While some universities have
successfully implemented smart sports equipment, others
face challenges in the reliability and accuracy of these
devices, particularly when it comes to tracking more

complex health metrics.

3.2.Technological Challenges

The

bottlenecks remain one of the most significant challenges. In

analysis revealed that technological application
many universities, outdated equipment and lack of proper
integration of smart systems hinder the effectiveness of
health monitoring. Many institutions still rely on traditional
physical education methods, with minimal integration of
new technologies. Furthermore, data collection platforms are
often underdeveloped, resulting in slow processing and poor
integration of the data collected from various smart devices.
This issue not only affects the quality of health management
but also limits the system's capacity to provide personalized

health plans for students.
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3.3.Insufficient Management Systems and 3.6.Financial and Resource Constraints
Policy Support

Another major finding was the lack of a standardized
management system for smart sports. Most universities have
not yet established clear policies or departments specifically
dedicated to smart sports implementation. This has resulted
in fragmented management and poor coordination between
different departments, such as physical education and
information technology. Effective communication between
these departments is critical to ensure the smooth
implementation and monitoring of smart sports systems.
Additionally, the absence of a coherent policy framework
makes it difficult to integrate smart sports into the broader

educational strategy.

3.4.Student
Awareness

Participation and Health

The research highlighted that student participation in smart
low. While

expressed interest in using smart sports equipment, many

sports remains relatively some students
were not fully aware of the benefits of such systems. A
significant number of students reported a lack of long-term
commitment to their health management. This is primarily
due to insufficient health education and awareness about the
the

mandatory physical exams. As a result, many students only

importance of regular physical activity beyond
engage with smart sports systems during health assessments,
rather than consistently using them for health management

throughout the semester.

3.5.Data Privacy and Security Concerns

Data privacy and security emerged as a critical issue in the
implementation of smart sports. With the collection of
sensitive health data, including heart rates, exercise patterns,
and other personal health information, universities face the
challenge of protecting students' privacy. Many respondents
the

unauthorized sharing of their health data. While some

expressed concerns about potential misuse or

universities have taken steps to ensure data protection, many

have yet to implement comprehensive data security

measurcs.
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The survey results also revealed that financial constraints
pose a significant obstacle to the broader implementation of
smart sports in universities, particularly in economically
disadvantaged regions. Many institutions struggle to secure
sufficient funding for purchasing smart sports equipment,
maintaining infrastructure, and updating technology. This
issue has led to discrepancies in the quality of smart sports
programs across different universities, further exacerbating
inequalities in access to high-quality physical health
management.

To enhance the effectiveness of smart sports and address
current challenges, universities should prioritize investments
in modern technology and the development of robust data
platforms. A standardized management system, supported by
dedicated

monitoring, is crucial. Strong collaboration between physical

teams for planning, implementation, and
education and IT departments is essential for success. To

boost student engagement, targeted health education
programs should be introduced, emphasizing the long-term
benefits of fitness and the importance of consistent health
monitoring. In addition, universities must establish secure
data protection protocols to ensure privacy and build trust
with students. Finally, securing increased funding through
government grants, private partnerships, and alumni
donations will support the ongoing development and
expansion of smart sports programs. By taking these steps,
institutions can unlock the full potential of smart sports and

significantly improve student health management.

Conclusion

This study explored the current status and challenges of
smart sports in university physical health management and
proposed corresponding breakthrough paths. Although smart
sports has potential in improving student physical health
management, it still

faces challenges in technology,

management, and funding. By optimizing technology
application, improving management systems, increasing
student participation, and ensuring data security, the
comprehensive application of smart sports can be effectively
promoted, thereby enhancing the effectiveness of university
the with

technological advancements and policy support, smart sports

physical health management. In future,

will play an even greater role in university health

management.
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This paper reviews the evaluation of environmental responsibility fulfillment by logistics enterprises and
the research on the construction of related index systems. In terms of evaluation, it is closely related to the
assessment of corporate social responsibility. After the "triple bottom line" theory was proposed, the
importance of environmental responsibility assessment has become increasingly prominent. The

Logistics enterprises;

. construction of the indicator system can be divided into two paths: one is not to rely on existing mature
Tenvironmental

responsibility, theories, and the other is to depend on mature theories such as the "triple bottom line" and ESG. Among

Evaluation indicators ~ them, the "triple bottom line" theory is widely applied, and some scholars have expanded or screened its
dimensions. ESG theory is also applied to related performance evaluations, while the data envelopment

rule provides guidance for the construction of input-output indicator systems. Based on the above review,

the article puts forward further research ideas.

INTRODUCTION

In recent years, although the policy level has successively
issued documents such as the "14th Five-Year Plan for the
Development of Modern Logistics" and the "Opinions on
Accelerating the Green Development of Modern Logistics",
clearly putting forward specific requirements for the green
transformation of the logistics industry, and some leading
fulfilled their

responsibilities by promoting new energy transportation

enterprises have also environmental
capacity, optimizing transportation routes, and adopting
circular packaging, from the perspective of the industry as a
whole, There are still problems of imbalance and lack of
the fulfillment of

responsibilities by logistics enterprises[1]. Among them, the

systematicness in environmental
non-uniformity of the environmental responsibility indicator
system, the blurring of evaluation standards, and the absence
of core indicators have become key constraints. In the
quantitative assessment of environmental responsibility,
logistics enterprises of different regions and scales lack a
unified yardstick. Some enterprises only measure their own
performance with general expressions such as "reducing fuel
consumption" and "lowering the amount of waste". It is
difficult to accurately reflect the depth and actual

effectiveness of environmental responsibility fulfillment.

This confusion at the indicator level not only makes it
of

enterprises' fulfillment of environmental responsibilities, but

difficult to quantitatively assess the effectiveness
also brings many obstacles to policy supervision, industry
benchmarking and social supervision. Moreover, it makes it
hard for logistics enterprises to clearly identify their own
shortcomings and improvement directions during the process
of green transformation.

Against this backdrop, systematically sorting out and

summarizing the current relevant indicators  of
environmental responsibility of logistics enterprises,
clarifying the core dimensions, theoretical basis and

practical application status of the indicator design, can not

only accurately identify the common problems and

the of

environmental responsibility, but also provide strong support

individual differences in industry's  practice
for logistics enterprises to clarify the key points of green

transformation and for policymakers to improve the
regulatory system This will further promote the coordinated
development of environmental and economic benefits in the
entire logistics industry, providing a solid guarantee for the
implementation of China's green development strategy in the

real economy.
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1.Evaluation Of Logistics Enterprises Related
To The Fulfilment Of Environmental
Responsibilities

1.1.Social Responsibility Evaluation

The relationship between the social responsibility evaluation
and the fulfillment of their

environmental responsibilities is inseparable [2]. Bowen

of logistics enterprises
(1953) first proposed the concept of corporate social
it the of

businesspeople to align with relevant policies, make

responsibility,  defining as: obligation
corresponding decisions, and take ideal concrete actions in
accordance with social goals and values [3]. At this point,
the importance of enterprises fulfilling their environmental
responsibilities has not yet been emphasized. It was not until
Elkington (1998) proposed the "triple bottom line" theory
composed of economic responsibility, environmental
responsibility and social responsibility to construct the
evaluation system of corporate social responsibility that
people gradually paid attention to the evaluation of
enterprises' environmental responsibility [4]. When studying
the social responsibility evaluation of logistics enterprises,
scholars employ various methods, but the selection of
indicators is relatively similar. Luo et al. (2021) adopted the
weighted method of mean square error index to analyze the
performance of 74 enterprises in China's transportation
industry from seven aspects: corporate governance,
economic performance, environmental protection, basic
human rights, product liability, fair operation, and
community development [5]. Liang et al. (2023) evaluated

68 transportation enterprises from seven aspects: corporate

responsibility governance, employee human rights,
environmental  protection, fair  operation, product
responsibility, community development, and economic

contribution, using a combined approach to corporate social
responsibility based on differences and similarities. Quan et
al. (2022) evaluated the comprehensive efficiency of social
responsibility of listed logistics enterprises based on the
DEA-Malmquist model, establishing input and output
indicators from the perspectives of customers, employees,

and society [6].

1.2.Green Performance Evaluation

Green performance evaluation of logistics enterprises refers

to the regular and irregular assessment and evaluation of
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their working capabilities, achievements in green logistics
practices, as well as their contributions to the environment
and social responsibility [7]. In foreign literature, the data
enveloping model is a relatively common tool for evaluating
the green performance of logistics enterprises. Data
enveloping, as a non-parametric evaluation method, is
the of
decision-making units with multiple inputs and multiple

outputs. Fathi et al. (2022) evaluated the sustainability

mainly used to assess relative efficiency

performance of transportation enterprises through a novel
robust two-stage network data envelope model [8]. Fathi et
al. (2024) developed a set of general weight models through
a two-stage network data envelope model and Shannon
entropy to further deepen the research on the green
performance evaluation of logistics enterprises by Fathi et al.
(2022) [9]. In addition, the Malmquist index was initially
proposed by Malmquist in 1953. Caves, Chris tensen and
Diewert began to apply this index to the measurement of
changes in production efficiency in 1982 [10]. In the green
evaluation of logistics enterprises, Mavi et al. (2019) used
the ideal point method to derive the Malmquist productivity
index and proposed a new dual-frontier data envelope
universal weight model to evaluate the green performance of

transportation enterprises [11].

2.The Construction Of An Indicator System
For Logistics Enterprises Related To The
Fulfillment Of Environmental Responsibilities

When building an indicator system related to the fulfillment
of environmental responsibilities for logistics enterprises,
the construction paths can be divided into two major
categories: One is the method of independent design and
construction based on specific scenarios or actual needs,
rather than directly relying on existing mature theoretical
frameworks; Another category is to fully utilize and
integrate mature theories (such as the triple bottom line
theory, ESG theory, etc.) as guiding principles and
theoretical foundations, and construct an evaluation index
system through systematic methods. This classification
method aims to emphasize whether a time-tested and widely
recognized theoretical system has been adopted as support
and guidance during the construction process. In foreign
literature, some have not constructed an index system based
on existing theories. For instance, Kumar (2020) evaluated

logistics suppliers from aspects such as internal and external
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management practices, freight distribution and fleet
operation practices, and green knowledge management
practices [12], and did not use mature theories to assist in
building an evaluation index system. It is quite common in
foreign literature to construct an index system based on
existing theoretical frameworks. When evaluating the green
development level of logistics enterprises, the triple bottom
line principle is widely adopted as a framework. This
principle emphasizes that when measuring the performance
of enterprises, a comprehensive consideration of the
economy, society and environment should be emphasized. It
is necessary to comprehensively evaluate the performance of
the three dimensions of economy, society and environment,
so as to comprehensively assess the sustainable development
capacity of logistics enterprises and the effectiveness of their
green transformation. Scholars such as Fulzele (2023) and
Prabodhika (2022) have used economic,
environmental indicators to evaluate the green development
14].
expanded the dimensions of the triple bottom line principle
on its basis. As Zhang and Mohammad (2024) introduced
the dimension of "sustainable development innovation" on
the of the triple
Mohammadkhani and Mousavi (2023) introduced the "risk"
dimension; Daimi (2023) introduced the "institutional"
dimension [16]. Some scholars, such as Prabodhika (2022),

have excluded the "economic" dimension indicators from the

social and

of logistics enterprises [13, Some scholars have

basis bottom line principle [15];

triple bottom line principle to reflect that the constructed
indicator system deeply focuses on the fulfillment of
enterprises' social and environmental responsibilities [17].
During the continuous development of the triple bottom line
principle, some scholars have proposed the ESG theory
(environment, Society and Governance) based on the triple
bottom line principle [18]. As Zhang (2024) employed the
data enveloping model to assess the sustainable development
performance of China's international trade ports based on
environmental, social and governance factors [19]. In
addition to the guiding role of ESG theory in building an
indicator system, when using the data envelopment method,
as input-output indicators need to be constructed, it also
plays a guiding role in the construction of the indicator

system.

31

3.Review of Literature Research

3.1.0verall Research Status

In terms of the content of index evaluation, current research
at home and abroad mainly focuses on the social
responsibility evaluation of logistics enterprises, green
performance evaluation, and the selection evaluation of
green logistics suppliers, etc. In the evaluation of social
responsibility, early attention was focused on enterprises'
response obligations to social goals and values.
Subsequently, with the proposal of the "triple bottom line"
theory, the consideration of environmental responsibility
was gradually strengthened. Green performance evaluation
focuses on the comprehensive performance of logistics
enterprises in green logistics practices, covering their
contributions to the environment and social responsibility.
The selection and evaluation of green logistics suppliers
emphasize the balance between economic and environmental
responsibility benefits, screening out potential suppliers that
not only meet business needs but also align with the concept
of green development.

In terms of the construction methods of the indicator system,
they can be divided into two types. One type does not rely
on mature theoretical frameworks, but independently
designs indicators based on specific scenarios or actual
needs, and combines the operational practices of logistics
enterprises to extract evaluation dimensions. Another
category relies on mature theories (such as the triple bottom
line theory, ESG theory, and stakeholder theory) as guidance
to systematically construct an indicator system. Among them,
the triple bottom line theory is widely applied, and some
studies have further expanded on its basis, such as
introducing new dimensions like "innovation", "risk", and
"institution". ESG theory integrates environmental, social
and governance elements, providing a framework for the
design of indicator systems. The stakeholder theory starts
from the needs of the subjects, such as shareholders,
employees, communities, etc. In addition, the data envelope
model can only be used by constructing a system dimension
with "input", "output" and "environmental factors" as
variables, and thus also plays a guiding role in the

construction of the indicator system.

3.2.Research Gap

Based on the above discussion, there are two possible areas
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for optimization in the current construction of the
environmental responsibility index system for logistics
enterprises. On the one hand, at the level of indicator design,
due to the differences in method selection and evaluation
objectives, existing literature, especially domestic literature,
mostly focuses on easily quantifiable dimensions such as
equipment investment and operation processes, while paying
insufficient attention to the core element of environmental
management level. This leads to a structural imbalance in
difficult

comprehensively reflect the level of enterprises' fulfillment

evaluation dimensions and makes it to
of environmental responsibilities. On the other hand, at the
level of research methods, the literature review stage
generally lacks systematic literature analysis and retrieval
strategies, such as not clearly defining the retrieval scope
and not adopting scientific screening criteria. This may lead
to limitations in the theoretical basis and literature support of
some studies, which could affect the rigor and innovation of

the conclusions.

Conclusion

This paper first classifies and sorts out the existing
of

enterprises, and analyzes in detail the construction paths of

environmental responsibility indicators logistics
the indicator systems in various types of literature, providing
strong support for subsequent researchers to deepen related
explorations. By further analyzing the gaps in current
research, a brand-new direction is provided for the
innovative construction of the environmental responsibility
evaluation system of logistics enterprises, thereby better

promoting the sustainable and healthy development of green

logistics.
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The deep decarbonization of the transportation sector is of decisive significance for China to achieve its
"dual carbon" strategic goals. The formulation of a scientific emission reduction path relies on the precise
quantitative analysis of the driving factors of carbon emissions growth. This study systematically combed
through China's macroeconomic, social and infrastructure data from 2004 to 2023, and selected 11
potential driving factors covering four dimensions: economic scale, industrial structure, population and
society, and infrastructure. By using SPSS statistical software and comprehensively applying methods
such as correlation analysis, curve estimation and multiple linear stepwise regression, a multi-factor
prediction model for the turnover volume of each sub-sector of passenger and freight transportation was
constructed for the first time in a systematic manner. The empirical results show that the output value of
the secondary industry is the most stable core economic variable driving freight demand (especially
railway and waterway transportation); the urbanization rate has a significant positive impact on freight
(railway and air) and air passenger turnover volume, revealing the deep transportation demand brought
about by spatial structure changes; port throughput, as an indicator of an outward-oriented economy and
trade activity, is closely related to road freight and air passenger demand. This study identified and
quantified the key macro drivers of transportation carbon emissions from the root cause of demand, not
only providing a reliable quantitative tool for transportation demand prediction, but also offering solid
empirical evidence and decision-making references for achieving source reduction through top-level

design such as optimizing industrial layout, adjusting economic structure and guiding urbanization models.

INTRODUCTION

Under the urgent global agenda to address climate change
and China's solemn commitment to peak carbon emissions
by 2030 and achieve carbon neutrality by 2060, the green
and low-carbon transformation of the transportation industry,
as one of the fastest-growing sectors in energy consumption
and carbon emissions, has become a national strategic focus.
According to statistics, the carbon dioxide emissions from
China's transportation sector have surged from 248 million
tons in 2000 to 885.4 million tons in 2021, accounting for a
continuously increasing proportion of the country's total
carbon emissions[1]. Although the substitution paths of
terminal technologies such as electric vehicles and hydrogen

energy have attracted much attention, if the intrinsic driving

force of transportation demand growth is ignored, the
emission reduction effect of any technological route may be
offset by the overall growth. Therefore, a thorough analysis
and quantification of the underlying driving factors that
affect transportation carbon emissions is a prerequisite for
achieving deep decarbonization of the transportation system.
Existing research has yielded fruitful results in areas such as
transportation carbon emission accounting[2-4], scenario
forecasting[5-7], and emission reduction costs [8-13], widely
adopting "top-down" or "bottom-up" approaches. However,
there remains a notable gap in the systematic identification
and quantitative
the

attribution analysis of key drivers

connecting macro socioeconomic system with
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micro-level transportation emissions, particularly through
rigorous statistical models for comprehensive multi-variable
analysis. Most studies have only engaged in qualitative
discussions or simple correlations, lacking measurements of
net effects under the interference of multiple collinear
factors.

In light of this, based on the Energy-Economy-Environment
(3E) this
transportation carbon emissions as an outcome driven by the

system. Utilizing the SPSS

systems theory framework, study views

socioeconomic statistical
analysis software, standardized statistical processing and
modeling analysis were conducted on multidimensional
panel data, aiming to achieve the following objectives: (1)
identify key driving factors influencing the turnover of
various transportation sectors from a pool of candidate
variables; (2) establish quantitative forecasting models based
on these key driving factors; and (3) interpret the underlying
drivers of transportation carbon emissions growth from the
demand-side perspective, thereby providing scientific
support for formulating forward-looking and systematic

emission reduction policies.

1.Research Methodology and Data Processing

This study adopts a "bottom-up" analytical paradigm.
Transportation carbon emissions originate directly from the
fuel consumption of various transport vehicles, which is
jointly determined by the level of transportation activity
(turnover of transportation sectors) and energy intensity.
Among these, energy intensity is primarily influenced by
technological progress, while the activity level is deeply
constrained by the macro socioeconomic environment.
Therefore, identifying and forecasting the activity level

forms the basis for carbon emission prediction.

1.1.Variable Selection and Data Sources

Drawing on relevant domestic and international studies
[14-22] and considering data availability, continuity, and
representativeness, this study preliminarily selected 11
driving factors that may influence transportation turnover
volume. These factors cover four major dimensions:
Economic Scale Dimension: Gross Domestic Product (GDP),
GDP per capita. Industrial Structure Dimension: Output
value of the primary industry, secondary industry, tertiary
industry, and the transportation sector. Population & Society

Dimension: Total population, household consumption level,

urbanization rate. Infrastructure Dimension: Railway
operating mileage, cargo throughput of major coastal ports.

The historical data for all driving factors, as well as
passenger and freight turnover volumes, span the period
from 2004 to 2023. The baseline data are sourced from the
China Statistical Yearbook, China Transport Statistical
Yearbook, China Ports Yearbook, and the official database of

the National Bureau of Statistics.

1.2.SPSS Analysis Methods

The entire research process is conducted using SPSS, with
the main analytical methods including:

Normality Tests and Correlation Analysis:The Shapiro-Wilk
(S-W) test is employed to assess the distribution pattern of
the data. Based on the results, either Pearson or Spearman
correlation coefficients are selected to preliminarily evaluate
the strength of association between each driving factor and
the turnover of each sector.

Forecasting of Driving Factors (Curve Estimation):To obtain
future values for the driving factors, the "Curve Estimation"
function in SPSS is utilized. Each driving factor is treated as
the dependent variable and fitted against the time variable
(year) using various functional forms (linear, logarithmic,
quadratic, exponential, etc.). The optimal forecasting model
is selected based on the highest R? value.

Core Model: Multiple Linear Stepwise Regression: This is
the core of the research. Using the turnover of each
transportation sub-sector as the dependent variable and the
screened driving factors as independent variables, a stepwise
regression method is applied to construct the forecasting
model. This method automatically introduces and removes
variables, effectively addressing multicollinearity issues,
ultimately yielding a and

parsimonious statistically

significant model. The model's explanatory power is
evaluated using the Adjusted R? its overall significance is
tested via Analysis of Variance (ANOVA), the independence
of residuals is assessed using the Durbin-Watson (D-W)
statistic, and multicollinearity is diagnosed using the

Variance Inflation Factor (VIF).
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2.Empirical Results and Analysis

2.1.Data Foundation Tests and Correlation
Analysis

Before conducting regression analysis, normality tests were
performed on all variables. Taking freight railway turnover
and its driving factors as an example, the Shapiro-Wilk test
results indicated that the significance levels for most
variables were greater than 0.05, suggesting they follow a
normal distribution, with only a few wvariables such as
"Population" being exceptions. This provides a basis for
subsequently employing Pearson correlation analysis as the
primary method.

Pearson/Spearman correlation analysis indicates (Table 1)
that all pre-selected driving factors show significant
correlations with freight railway turnover at the 0.01 level,
with the absolute values of correlation coefficients mostly
exceeding 0.8. This demonstrates that the preliminary
variable selection is reasonable and provides a solid

foundation for further in-depth regression analysis.

freight excellent
goodness-of-fit. The Durbin-Watson (D-W) value is 1.644,
close to 2, suggesting no autocorrelation among the residuals.
The ANOVA test shows an F-value of 105.223 (p <.001) for

the model, indicating that the model as a whole is highly

railway turnover, indicating an

significant.
Model R R? Adjusted R? Standard Error
4 .983¢ .966 .956 968.31953

Railway Freight Turnover

Variable Significance Correlation Coe:lfﬁc;ent
(2-tailed) Cocfficient P
GDP <0.001 853 K-S
GDP per Capita <0.001 857** K-S
Population <0.001 T74%* S-W
Houschold <0.001 834 K-S
Consumption
Primary Industry .
Output Value <0.001 864 K-S
Secondary Industry .
Output Value <0.001 876 K-S
Tertiary Industry s
Output Value <0.001 833 K-8
Transportation
Industry Output <0.001 847 K-S
Value
Urbanization Rate <0.001 .820%** K-S
Rallwa){ Operating <0.001 g7 K-S
Mileage
Port Cargo . )
Throughput <0.001 .833 K-S

Table.1.Correlation Test between Driving Factors and

Freight Railway Turnover

2.2. Identification of Key Driving Factors and
Model Construction Based on Stepwise
Regression

Taking freight railway turnover as an example, the SPSS
regression  process retained four
forming Model 4 (Table 2). The adjusted

R-squared for this model is as high as 0.956, meaning the

stepwise ultimately

variables,

selected four variables explain 95.6% of the variation in

Table.2.Summary of the Stepwise Regression Model for

Freight Railway Turnover

The output value of the secondary industry and the
urbanization rate are the core growth drivers: Their positive
coefficients indicate that the deepening industrialization
process and the rising urbanization level are the strongest
macroeconomic forces driving the demand for railway
freight. For every 100 million yuan increase in the output
value of the secondary industry, railway freight turnover is
expected to increase by 0.081 hundred million
ton-kilometers.

The complex effects of population and railway operating
mileage: Their negative coefficients may be related to
multicollinearity among variables in the model and
long-term structural changes. A possible explanation is that
as population growth slows and the railway network
becomes increasingly well-developed, the transportation
efficiency per unit of operating mileage has improved, or
substitution effects have emerged within the comprehensive
transportation system, necessitating integrated analysis with

other modes of transport.

3. Summary of Driving Factor Models for Each
Transportation Sector

Using the same method, other passenger and freight
subsectors were analyzed to obtain a series of key driver
models, which are summarized in Table 3. The results show
that the dominant driving factors vary significantly across
different  transportation

sectors, reflecting different

dimensions of economic activities.

Department  Branch Fitting formula

Road y=21100.812+0.171L-8228.589k

Railway  y=367541.343+0.081f-3228.138k-3.154¢c+1919.861

Freight
Water y=31088.501+0.198f
transport
Pipeline y=-1002.001+0.007L
Air y=-273.002+8.392i
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Road y=31981.123+0.041L-4534.178k
Passenger  Railway ¥=3909.719-0.619¢+0.041L+0.33%h
transport Water y=66.262-0.003¢
Air y=-1710.358-0.361e+0.035L+2.058d-0.052a

Table 3.Summary of Key Driving Factors and Regression

Models for Turnover in Passenger and Freight Sectors

In the table:
a: GDP
c: Population
d: Resident Consumption
e: Output Value of the Primary Industry
f: Output Value of the Secondary Industry
h: Output Value of the Transportation Industry
i: Urbanization Ratio
k: Railway Operating Mileage
L: Port Cargo Throughput
The results indicate:
1.Dominance of Industrial Structure: The output value of
the secondary industry is not only the core driver for railway
freight but also the sole significant driving factor for
waterway freight. This clearly corroborates China's role as
the "world's factory," highlighting the high synchronization

between the cross-regional and import/export logistics of

bulk raw materials and finished products with the
development of heavy and chemical industries.
2.Comprehensive  Impact of  Urbanization: The

urbanization rate drives not only railway freight but also
serves as a key factor for aviation freight, reflecting the
of
high-value-added, lightweight products as cities develop.

increasing demand for timeliness in logistics
Simultaneously, it is one of the main drivers for aviation

passenger transport, indicating frequent business and
personnel exchanges between urban agglomerations.

3.Pull Effect of Trade and Consumption: Port cargo
of

significantly influences road freight, railway passenger

throughput, as a barometer international trade,
transport, and aviation passenger transport. This underscores
the passenger and freight flow patterns shaped by both the
export-oriented economy and internal consumption
upgrading. The level of resident consumption has become a
key explanatory variable for railway and aviation passenger
transport, signaling rising demands for travel quality in a
consumer-driven society.

4 Regulatory Role of Infrastructure: Railway operating

mileage shows a negative correlation in the road freight

37

model, possibly reflecting the substitution effect of an
improved railway network on medium- to long-distance road
freight flows. This demonstrates the inherent potential for

optimizing the transportation structure.

Conclusion

Through systematic SPSS statistical analysis, this study has
successfully identified and quantified the multi-dimensional
key driving factors influencing China's transportation
activity levels—the underlying source of carbon emissions.
The main conclusions are as follows:

1. Driving factors exhibit clear sectoral heterogeneity:
Different transportation sectors correspond to distinct
dominant socioeconomic drivers. Freight sectors are closely
tied to the industrialization process (secondary industry),
while passenger sectors are more strongly linked to the
upgrading of household consumption, trade activity, and
urbanization-driven lifestyles.

2. The economic growth model defines the baseline for
transportation carbon emissions: A development model
dominated by the secondary industry inevitably entails rigid
growth in the demand for bulk cargo transportation. This is
the deep-seated structural reason behind the current high
levels of transportation carbon emissions, particularly from
freight.

3. Urbanization is a long-term growth driver:
Urbanization not only directly stimulates passenger demand
but also indirectly drives demand for time-sensitive freight
by reshaping industrial layouts and consumption patterns. Its
influence on transportation carbon emissions is therefore
comprehensive and enduring.

This study primarily focuses on the identification of
macro-level driving factors. In the future, the predicted
activity levels from the model could be further integrated
with energy-environment models such as LEAP. This
integration could be used to quantify carbon emission
pathways under different socioeconomic development
scenarios and to evaluate the mitigation potential and
cost-effectiveness of demand-side management policies,
thereby constructing a more comprehensive decision-support

system for transportation carbon emission reduction.
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KEYWORDS ABSTRACT

Coatings serve as a critical barrier to protect substrates from corrosion, wear, and environmental
degradation. Their ability to repair damage directly influences the service life of materials. Traditional
coatings lack self-healing capabilities, making them susceptible to rapid performance degradation from
micro-damage. Inspired by biological self-healing mechanisms, self-healing coatings have been
Intrinsic self-healing;  geveloped. Among these, photothermal self-healing coatings have gained significant research interest due

Photothermally
triggered self-healing;

to their remote, precise, and controllable repair characteristics. This review systematically summarizes the
healing mechanisms, material system design, and research progress of photothermal self-healing coatings.

Photo-responsive It focuses on the roles of carbon-based materials, MXenes, organic materials, and nanoparticles in

materials photothermal conversion and repair behavior. The application prospects in aerospace, marine engineering,
electronic devices, and other fields are discussed, along with future challenges. The advancement of
photothermal self-healing coatings provides important theoretical support and technical pathways for
designing high-performance intelligent protective materials.
INTRODUCTION

Coating technology is the primary defense for protecting
materials against corrosion, wear, biofouling, and various
environmental factors. The performance of coatings directly
determines the service life and reliability of substrates.
However, traditional coatings are essentially static, passive
protection systems. Micro-cracks, surface scratches, and
local delamination inevitably occur during processing,
[1]. These

micro-damages not only become entry points for corrosive

transportation, and long-term  service

media or stress concentration, leading to exponential decay

in protective performance, but their repair is often
challenging, sometimes requiring operational shutdowns and
resulting in significant economic costs and safety risks.
Inspired by the remarkable self-healing abilities in nature,
materials scientists proposed the concept of smart
self-healing materials [2]. Self-healing coatings, as pioneers
of this concept, aim to mimic biological repair mechanisms,
enabling materials to autonomously or externally stimulated
recover their structure and function after damage [3].

Intrinsic self-healing relies on reversible chemical bonds

within the polymer network, such as dynamic covalent
bonds or non-covalent interactions, enabling repair under
external stimuli and offering potential for multiple repair
cycles.

Among the various damage-triggering methods, light energy
has shown great potential due to its cleanness, easy control,
and capability for remote and precise application.
Particularly, the combined photothermal repair strategy,
which converts light energy into thermal energy to activate
dynamic reactions, enables non-contact, spatiotemporally
controllable smart repair, opening new pathways for the
practical application of self-healing coatings.

Therefore, in-depth research on photothermal self-healing
coatings represents not only fundamental scientific
exploration inspired by nature but also addresses the urgent
need for long-term protection solutions in demanding
service environments.  This review aims to summarize
research progress in photothermal self-healing coatings,
systematically explain their core healing mechanisms and
key material and discuss current

design strategies,
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challenges and future trends.

1.Intrinsic Self-Healing

Intrinsic ~ self-healing
bonds

molecular-level damage repair under external stimuli. The

coatings incorporate  dynamic

reversible into the polymer network, enabling
healing capability originates from the internal reversible
cross-linked network, which can restore integrity and
functionality through bond breakage and reformation. Based
on the dynamic bond type, healing mechanisms primarily
involve dynamic covalent bonds and non-covalent bonds
[4,5]. bonds

multi-mechanism synergistic strategies is key to achieving

Combining different dynamic through

high-performance self-healing [6].

1.1.Healing Mechanisms of Dynamic Covalent
Bonds

Dynamic covalent bonds combine the stability of covalent
bonds with the reversibility of dynamic reactions, providing
a robust foundation for coating repair [7].

Disulfide bond systems enable network reconfiguration
through reversible disulfide exchange or redox reactions.
Studies show that synergizing disulfide bonds with other
dynamic bonds significantly enhances performance [8].
Chen et al. constructed a dynamic supramolecular network
containing disulfide metathesis and multiple hydrogen bonds,
enabling precise tuning of material properties: disulfide
bonds drove the self-healing process, while strong and weak
hydrogen bonds contributed to mechanical strength and
energy dissipation, respectively, markedly improving
toughness [9].

Diels-Alder (DA) bond systems are based on the reversible
cycloaddition between furan and maleimide, offering
excellent thermal reversibility [10]. Truong et al. developed
a DA-crosslinked polymer network that also benefited from
hydrogen bonds provided by amide groups in the backbone.

This DA-hydrogen bond synergy granted good mechanical

properties and achieved approximately 85% strength
recovery after cutting [11].
A
/ A E( ‘DA Reaction- ‘
H T rDA eaction -
. .
D D

Fig.1.Diels-Alder reversible reaction mechanism
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Imine bond systems, formed by condensation of aldehydes
and amines, undergo dynamic exchange triggered by heat,
pH, etc [12]. Yang et al.
Polydimethylsiloxane (PDMS) elastomer containing both

synthesized a self-healing

strong ureido-based hydrogen bonds and dynamic imine
bonds. Their synergy enabled 95% healing efficiency after
24 hours at room temperature, with the conjugated structure

enhancing stability in humid environments [13].

1.2.Synergistic Effects of Non-Covalent Bonds

Non-covalent bonds, with their fast dynamic reorganization,
are crucial in the initial stages of self-healing.

Hydrogen bonds, as fast, reversible physical cross-links,
enable preliminary damage repair at room temperature. Peng
et al. built a cross-linked network via multiple hydrogen
bonds between tannic acid (TA) and linear waterborne
(WPU),

WPU/TAx composites. These achieved complete interfacial

polyurethane producing  self-curing cationic
healing at room temperature, but required 7 days. At 50° C,
healing time reduced to 3 hours, showing heat accelerates
hydrogen bond reorganization [14].

Metal-ligand coordination bonds have moderate bond energy
and can act as energy dissipation sites, enhancing toughness.
Cui et al. introduced Zn?* -imidazole coordination bonds
into a supramolecular network combined with weaker urea
hydrogen bonds, producing a self-healing material with
excellent mechanical properties and high healing efficiency,
where coordination bonds primarily provided tunable
mechanical performance [15].

Despite their advantages, intrinsic self-healing materials face
challenges for practical application: Firstly, dynamic
covalent bond exchange often requires high activation
energy, leading to slow healing rates unsuitable for rapid
repair. Secondly, most systems need external energy input
(e.g., heat) and exhibit limited healing efficiency at room
These their

applications requiring fast response and high mechanical

temperature. limitations ~ restrict use in

performance [16].

2.Photothermal Self-Healing Coatings

A key technical bottleneck currently faced by self-healing
polymer materials is the trade-off between mechanical
properties and healing conditions: systems with excellent
mechanical strength often require high healing temperatures,

whereas those capable of rapid repair under mild conditions
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typically exhibit insufficient mechanical performance.
This trade-off severely limits the practical engineering
application of self-healing materials. Therefore, developing
new polymer materials that combine excellent mechanical
properties with rapid repair capability under mild conditions
has become an important research direction urgently
requiring a breakthrough, with significant practical
application value [17].

Based on the external energy source, self-healing polymers
can be categorized into photoinitiated, thermally initiated,
etc. Photoinitiated systems exploit light's remote, localized
control for precise, energy-efficient repair, making them
widely studied [18-20]. Different initiation methods offer
options for various applications, expanding design
possibilities. Optimizing photothermal self-healing coatings
hinges on careful selection and integration of photothermal
materials. Current research introduces photothermal
conversion agents like graphene, carbon nanotubes, MXenes,
polydopamine, and Fes Oa4  nanoparticles into coatings,
enabling self-healing under NIR irradiation. The content,
dispersion stability, and interfacial interaction with the
polymer matrix directly affect photothermal conversion and

healing efficiency [10].

2.1.Carbon-Based Materials

Graphene and carbon nanotubes, as typical carbon
nanomaterials, demonstrate significant application value in
the field of functional coatings due to their excellent light
absorption capacity, high thermal conductivity, large specific
surface area, and outstanding mechanical properties.
Incorporating them into organic coating systems not only
enables rapid and precise repair of damaged areas through
the photothermal conversion effect but also significantly

enhances the comprehensive corrosion resistance of the

coating through their physical barrier effect and
electrochemical activity [21]. Cai et al. successfully
developed nanocomposites with rapid photothermal

responsive self-healing capability, excellent mechanical

properties, and efficient recyclability by integrating
reversible DA covalent bonds with graphene into an epoxy
resin system. In this system, graphene not only acts as a
photothermal conversion medium significantly accelerating
the repair process but also functions to enhance mechanical
properties [22]. Li et al. explored the use of carbon

nanotubes (MWCNT) for photothermal conversion to trigger

41

the DA thermal reversible reaction in epoxy resin, analyzing
the effects of carbon nanotube content (mass fraction
0.2%~2%), the distance from the near-infrared light source
to the sample, and laser power intensity on the repair
effectiveness,  achieving local  high-precision and
high-efficiency repair while showing no significant impact

on undamaged areas [23].

2.2.MXene Materials

MXenes

compounds comprising atomically thin layers of transition

are a class of two-dimensional inorganic

metal carbides, nitrides, or carbonitrides. They exhibit strong
absorption of light and microwaves. Surface hydroxyl or
terminal oxygen groups contribute to their metallic
[24]. MXenes'

conversion promotes polymer chain mobility and hydrogen

conductivity excellent photothermal
bond reorganization, enhancing self-healing performance.
Wang et al. prepared MXene with strong photothermal
conversion via etching/exfoliation and fabricated PU and
MXene/PU coatings. Scratched MXene/PU coatings healed
faster under 808 nm laser irradiation, attributed to MXene's
layered structure extending the diffusion path for corrosive
media, allowing ongoing crack repair and slowing
penetration [25]. Fang et al. found that the corrosion
resistance of MXene-composite coatings
and MXene's

Surface functionalization and compositing

depends on

MXene-polymer interactions spatial
distribution.
improve interfacial adhesion, dispersion, and compatibility.
Flow-induced or electrophoretic deposition can align MXene,

enhancing its barrier effect against corrosive ions [26].

2.3.0rganic Materials

Common organic photothermal fillers include Aniline Black
(AB), which exhibits good light absorption capacity within
both the visible and near-infrared light ranges. Fang et al.
adjusted the ratio of monoamine and diamine curing agents,
gradually replacing the diamine m-xylylenediamine (MXDA)
with the
(HFOA). This reduction in the epoxy network's glass

monoamine 4-(heptadecafluorooctyl) aniline

transition temperature (Tg) and cross-linking density
enabled thermal-induced repair above the Tg temperature,
based

diffusion/re-entanglement

on crack closure and molecular chain

mechanisms.  Subsequently,
Aniline Black (AB) was introduced as a photothermal

conversion compound. Utilizing the indirectly generated
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heat, repair under focused sunlight (with an optical density
0f 0.7~0.9 W/cm?*) was achieved [27].

Healing effciency 99.6%

Fig.2.Morphology of Aniline Black coatings with different

scratch widths after 10 min sunlight irradiation

2.4.Nanomaterials

Nano-Fez Oa

ease of preparation, and good photothermal conversion

particles offer advantages such as low cost,

performance, making them commonly used nanomaterials
for photothermal self-healing [28-30]. Chen et al. prepared
Diels-Alder thermally reversible self-healing polyurethane
O 4

nanoparticles (optimal mass fraction

materials modified with nano-Fe 3 . An appropriate
amount of Fes Oa4
0.3%) can significantly enhance the mechanical properties of
(O
improved the thermal healing efficiency of the material but

it

the material. The incorporation of Fe s not only

also endowed with near-infrared light-responsive
self-healing capability. Compared with traditional thermal
healing, near-infrared light-triggered healing demonstrated
faster speed and higher efficiency, with the material
maintaining excellent repeatable healing performance. After
three damage-healing cycles, it still retained a healing

efficiency of 55.34% [31].

AAAAAAAA

.............

R .—..-5‘.“.774.‘-!?15}@‘-‘-,is:.‘-'
changes of PU-DA-Fe304 with
different mass fractions of Fe304 nanoparticles exposed to
808 nm NIR; POM images of cracks in (b) PU-DA and
(c)PU-DA- Fe304 films upon exposed to 808 nm NIR; (d)
thermal image of PU-DA- Fe304 (0.3%) exposed to 808 nm

NIR

e ~

Fig.3.(a) Temperature
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3.Applications and Future Outlook

3.1.Application Areas

Photothermal self-healing coatings, with their unique remote,
localized, controllable repair, are transitioning from lab
research to targeted engineering applications. Their core
value lies in enabling in-situ repair of hard-to-access or
sensitive components, enhancing service reliability and
lifespan [32]. Key application prospects include:

Aecrospace:  Aircraft skins, composites, and engine
components are prone to micro-cracks from vibration,
fatigue, or impact. Applying these coatings allows rapid
crack repair under NIR light during maintenance, preventing
damage propagation, extending inspection intervals, and
improving safety [33].

and

Marine Anticorrosion: Ships,

pipelines face harsh, corrosive seawater environments.

offshore platforms,

Traditional coatings, once scratched, allow rapid corrosion

spread. Photothermal self-healing coatings on these

structures enable localized NIR irradiation after damage,
triggering healing agent release or resin flow/re-fusion to

'heal’

long-term substrate protection [34].

scratches, restore barrier function, and provide

3.2.Future Prospects & Challenges

Despite their potential, photothermal self-healing coatings
face several scientific and technical challenges. Future
research should focus on:

Performance Balance & Optimization: Most systems still
struggle to combine high strength/toughness with fast,
efficient healing. Future designs need deeper understanding
of dynamic chemistry and photothermal filler synergies.
Multi-network structures and multi-mechanism approaches
should optimize the balance between mechanics and healing
kinetics at molecular/nano scales.

&

Systems: Next-generation coatings should become smarter,

Intelligent Precise Photothermal
incorporating multi-stimuli responsiveness for complex
environments. Self-feedback/regulating systems, e.g., using
indicators for visual monitoring or feedback-controlled

healing agent release, could enable deeper damage repair.

Long-Term Durability & Environmental
Adaptability: Coatings serve for years/decades, requiring
evaluation of long-term photothermal stability, aging

resistance, and retained healing ability under real conditions.
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Long-term reliability data is crucial for engineering
adoption.

Scalable Fabrication & Cost-Effectiveness: High-performing
fillers and complex syntheses are often expensive, hindering
large-scale use. Developing low-cost, green
synthesis/compositing methods and scalable application
techniques is necessary for widespread use.

Looking forward, interdisciplinary convergence of materials
science, chemistry, optics, and Al may help overcome
current Dbottlenecks, evolving photothermal self-healing
coatings into truly intelligent material systems capable of
sensing damage, deciding on, and executing repair, offering
revolutionary solutions for long-life, safe operation of

critical engineering assets and sustainable development.
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In the context of globalization, the rapid development of Internet technology and the transformation of the
consciousness of the young generation, it has become a common important task for China and Russia to
effectively cultivate the moral character and patriotism of students. Despite their different histories and
political systems, universities in both countries face similar challenges: external influences of different
ideologies, disorderly information spaces on the internet, and the need to adjust educational content to
meet the needs of the new generation of students. This article provides a detailed analysis of these three
key common issues and studies and compares solutions from China and Russia. Through comparative
analysis, effective strategies can be identified to help better cultivate a generation of young people who are
loyal to the country and responsible.

In the context of increasing globalization and digitization in the 21st century, higher education shoulders
the key mission of cultivating the national identity, social responsibility, and global capabilities of the
younger generation. As major civilized countries that influence the international structure, China and
Russia face common historical tasks and development issues in the formation of student value
orientations. This article uses comparative research and systematic analysis methods to explore in depth
the four major challenges faced by the education systems of the two countries in the field of value
education: the pressure of value dialogue under global cultural interaction conditions. The need for value
integration during the period of social transformation, the crisis of matching traditional education models
with the characteristics of the new generation of students, and the structural adjustment of the education
ecosystem under the influence of digitalization. This study suggests that these challenges have profound
common roots, rooted in the conflict between traditional educational paradigms and modern tensions. On
this basis, a four-dimensional response model was constructed, which includes strategic support, practical
innovation, technology integration, and international cooperation. Proposed ways to systematically
improve the quality of value orientation formation by strengthening the national education management
system, transforming teaching paradigms, creating an intelligent education ecosystem, and deepening
strategic cooperation in the education field between China and Russia. The theoretical contribution of this
study lies in providing a comprehensive analytical foundation for comparing the education systems of
China and Russia, while its practical value lies in providing effective recommendations for
decision-makers in the field of education. At the same time, this provision provides important guidance for

the global practice of forming values in the context of cultural diversity.

BBEJEHHUE
OO0pa3oBaHUE BBINOIHIET HE TOJBKO (YHKIHIO Iepenadu augHoCTH. [loMolIb CTyJIeHTaM B BBIPAOOTKE MPaBUIIBHBIX
3HaHMH, HO W, 4TO OoJee BaXKHO, 331auy (OPMUPOBAHHMS LIEHHOCTHBIX OPHEHTUPOB, B3IVLINOB HAa MUP M JKHU3Hb,
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BOCIIUTAHHUE Yy HUX TPAXKIAHCKON OTBETCTBEHHOCTH H
MIPEaHHOCTH CBOEH CTpaHE COCTABIAET BAXKHEHIIYIO 4acTb
oOpazoBarenbHOrO mponecca. B Kurae sta nesrembHOCTB
OTIpeZIeTIeTCs KaK «MICHHO-TIONINTHYIECKOE BOCIIUTaHNe». B
Poccun, mpu BO3MOXKHBIX TEPMUHOJIOTHUECKHX PA3ITHUMIX,
TaKkKe MpUAaeTcs OONBIIOE 3HAYCHHE «IaTPHOTHUECKOMY
BOCIIUTAHUIO» U <IyXOBHO-HPaBCTBEHHOMY BOCIIUTAHHUIO»
CTYJCHYECKOH MOJIOCHKH.

Bymyun KpyImHBIMH MUPOBBIMH JIEp)KaBaMU C YHHKAIBHBIM H
OoraTelM HMCTOPHUKO-KYJIBTYPHBIM HacimenueM, Kwuraii n
Poccust  3a  mociemHee  CTONETHE  NPONIUIM  4Yepe3
3HAYUTENIFHBIE COIMANIBHBIE TPeoOpa3oBanus, C(HOPMUPOBAB
cOOCTBEHHBIE 00pa30BaTeNbHBIE CHCTEMBI. B COBpeMEHHYIO
3MOXYy YDIyOusfomeiicss mIo0anu3alMi W YBEJIUYCHHS

CKOpPOCTH  pacmpocTpaHeHus uH(popmamuu  Omaromaps

HWHTCPHETY BOCHUTATCIIbHAA pa60Ta B YHUBCPCUTCTAX obenx

CTpaH CTOJKHYyJach C HOBBIMH, O€CIpereICHTHBIMH
BBI30BaMU.
KaxoBel 3t BbEBOBEHI? Kakum o0pazoMm 1Be CTpaHBI

pearupyror Ha Hux? Ilonck OTBETOB Ha 3TH BONPOCHI
MPEeACTaBIIACT UHTEPEC HE TOJIBKO AJIA MEAAroroB, HO U 1A
BCEX, KOTO BOJIHYeT OyAyIlee CBOETO TrocymapcTBa. Takum
00pa3oM, maHHas CTaThs (HPOKYCHPYETCS Ha aHAIHM3E OOMIIX
np06neM B C(bepe HNACOJIOTHYECKOI'O U IIOJIUTUYECKOI'O
BOCIIUTAaHUA B YHUBCPCUTCTAX Kurasa u Poccun u HOZ[p06H0
paccMaTpuBaACT CTPATCIHU HX IMPCOJAOJICHHUA, YTO MOXKCT
TMOCITYXKUThb OCHOBOM JJIA IPOAYKTUBHBIX paSMLIMHGHHﬁ.

quemz[eHI/m BBICHICTO 06pa30BaHI/I$[ KaK OIIJIOTHI CO31aHUuA
3HAHUU " NOOATOTOBKU KaJApOB HAIPAMYIO OHOPCACIIAIOT
Oyayntyto
MNPpEeEMCTBCHHOCTL HHMBUJIM3allUU.

KOHKypeHTOCHOCO6HOCTL CTpaHbl u

Cpenu  MHOTOMEPHBIX
menei BeIcuiero oOpa3oBaHUS (OPMHPOBAHME XapakTepa
CTYJCHTOB, MX IIEHHOCTEH M OPHUEHTAIlM{ BCET/A 3aHMMAET

LOEHTpAJIbBHOC MCCTO, YTO CBA3aHO CO CIIOCOOHOCTBIO

MOJIOACKN C(I)OpMPIpOBaTL HOCJIOCTHOC MHPOBO33pPCHUC,

B3I Ha  JKU3Hb n CUCTCMY HeHHOCTeﬁ, CTaTb

OTBCTCTBCHHBIMU TI'paKIaHaMH 06mecma. I[J'I?[ Kuras u
POCCI/II/I, HaxXoOAIIUXCA Ha KJIOYCBOM 3TaIll€ HAIlMOHAJIBHOI'O

Bo3poxIeHUs, dpdexTuBHAs peammsamms  3amad 10

(hopMHPOBaHNIO IIEHHOCTHHIX OPHEHTAIM B By3aX HMeECT
CTpaTerndeckoe 3HAYCHUE, BHIXOAAIICE 3a PAMKH OOBIYHOM
Kuraiickas

06paSOBaTCJ'ILH0171 JACATCIBbHOCTH.

06pa30BaTeHLHaiI CUCTEMA OIpCACIsACT «BOCIIMTAaHUC

JIOOpOIeTeNH M TAAaHTOB» Kak (yHIaMEHTaJbHYIO 3ajaua,
CTPEMSICh IIOCTPOUTH CUCTEMY BCECTOPOHHETO 00pa3OBaHus,
¢usmaeckoe,

UHTETPUPYIOILYIO HHTEIIEKTyaJIbHOE,

46

OCTETUYCCKOC U TPYAOBOC PA3BUTHC, U NMPOHU3LIBATL BECh

mpomecc oOydeHMs ¥ BOCHHTaHUS  (hOpMHpOBaHHEM

OCHOBHBIX COIIMINCTUYECKMX INeHHOcTed. Poccuiickas
oOpazoBaTenbHasi CHCTEMA, TIPOIIS Yepe3 NepHol TIONCKOB B
3MOXYy COIMANBHON TpaHc(hOpManuy, BHOBb YTBEpIHIa
MIPUOPHUTET TATPHOTHYECKOTO M JTyXOBHO-HPABCTBEHHOTO
BOCIINTAHUSI B TOCYHAapCTBEHHOH crTparternu. Yepes Takue
TIOJIUTHYECKHE kak «HannonanbHbIH

paMKm, MIPOEKT

"O6pa3oBanne" ©Ha mepuon mo 2025 roma», Poccus
CHUCTEMHO TMPOJBUTACT TICPCOPHCHTAIMIO IIEHHOCTEH B
HAITMOHAJIEHOW 00pa30BaTeNbHON CHUCTEME, HAIlpaBICHHYIO
HAa BOCIIUTaHHWE Yy MOJOAOTO ITOKOJICHHS HAIlMOHAIBHON
TOPIOCTH, UICTOPUIECKON NMPEEMCTBCHHOCTH H TPAKIaHCKOU

OTBECTCTBCHHOCTH.

1.00mue IIpo6.iemsl DopMuUpOBAHUS
Hennoctubix Opuentanuii CrynenroB B By3ax
Kutaa n Poccun

[Tyrem yrmyOneHHOTO Wu3ydeHHsS CHCTEM (HOPMUPOBAHHSA
LICHHOCTHBIX OpHeHTanuil B By3ax Kuras m Poccun obmue
TIPOOJIEMBI MOKHO CBECTH K KOMIUIEKCHOHM IMAarHOCTHYECKOH
CTPYKTYpE, COCTOSIIIEH M3 YeTHIPEX WN3MEPECHHWil: BHEUIHSA
cpena, COUMAIbHBIE W3MCHEHHS, MOJEIb OOpa3oBaHHUS W
TEXHOJIOTHYECKast Ot

JOKOCHUCTEMA. HN3MCPCHUA

B3aMMOCBSI3aHBl, YCWJIMBAIOT Jpyr JApyra H 00pasyroT

KOMILJICKC HpO6J’ICM, TpC6yIOH.lI/IX CHUCTCMHOI'O ITOAX04a.

1.1.U3mepenne Buemneii Cpenbl:KyabTypHbIi
Junajor IlenHnocTHas  Ajanramus
KonTtekcre I'lmodanusanun

H B

B COBpeMEHHBIX YCIOBHSX YIIyONSIOLICHCS T00atn3anuu

TpaHUIbI 06p8.30BaTeJ'II)HI)IX CHCTEM HallMOHAJIbHBIX

TrocyaapCTB  CTAHOBATCA Bce Ooiee MMPOHUIIAEMBIMH,

TpaHCHaHI/IOHaHLHBIe IIOTOKH Hﬂeﬁ nu KyJ'II:TypI)I JOCTUTAKOT
OTa

pa3BuTH,

OCCIpeleICHTHRIX MacmTabOB W HHTCHCHBHOCTH.

OTKPBITOCTH, CO3JaBasi BO3MOXHOCTHU  UIA

OJJHOBPEMEHHO  IOJBEpPracT CHCTeMbl  (HOPMUPOBAHHS

LEHHOCTHBIX ~OpHUEHTalUil JIByX CTpaH CIIOXHOH W

pa3HOOOpa3HOl BHEWIHEW KyJIbTypHOH cpeae, co3aaBas
NOCTOSHHOE [aBJICHHE LIEHHOCTHOTO AWAJora U MpoOIeMbI

KYJIbTYPHOH aJlanTaluHy.
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1.1.1.Hopmaaun3zauus MEKKYJIbTYPHOM KyISTypHBIX ~ TPaIMIUAX, 49acTO  JOMHHHPYIOT B
nepeaaumn IEeHHOCTeH H pa3sBuTHE CIIOCOOHOCTH MEXIYHapOIHOM HHPOPMATHOHHOM ToJIE. Ota
pearupoBaHusi MECTHBIX 06pa30BaTeJIbHI>IX HecOaJaHCUPOBaHHOCTD qacTo MPUBOJIUT K
CHCTEM (parMeHTapHOMY, BHIOOPOYHOMY WM [aXKe HCKAKEHHOMY

OpeJCTaBIEHUI0O U MHTEPIPEeTalul YHUKAIbHBIX ITyTei
PasBuThble CTpaHbl, MCHOIb3YySd CBOM [PEUMYILECTBA

TIEPBOIIPOXO/IIEB B IPOLECCE MOJECPHU3AINHI U II00ANbHOE
BIMSHUE KyJBTYPHOH HHIYCTPHH, Yepe3 MEXIyHapomaHOE
aKaJIeMHIECKOE  COTPYAHHYECTBO,  TPAHCHALMOHAIBHBIC
MEINACeTH, MPOMYKTHI MAacCOBOM KyJbTyphl (Takue Kak
TOJUTUBYJCKHE (DHIIBMBI, TION-MY3bIKa, KOHTEHT COIMAIBHBIX
ceTel) W pa3MuHbIe TPOEKTHl HENPABUTEIbCTBEHHBIX
OpraHM3aINH, MPOJODKAIOT TPAHCIUPOBATH OIPE/ICICHHBIC
LIEHHOCTHBIE YCTAHOBKH M 00pa3bl XKHU3HU Mojoaeku Kuras
n Poccnn. OTH ycTaHOBKH, KaKk MPaBHIIO, XapaKTEePU3YIOTCS
WHIUBHUIYaIN3MOM, JHOEpaIN3MOM, ITOTPEOUTEILCTBOM H
YHHBEpCAJIM3MOM, M, oOorammas

KyJIbTYPHBII  OTIBIT

MOJIOZIC)KH, TIPEAOCTABISAST MHOTOOCHOBHBIC OPHEHTHPHI,
OTHOBPEMEHHO CO3/Al0T TITyOOKOe AAaBIICHUE IS AUajora U
HEOOXOAMMOCTh  QalTallidl I TIOMYJSIPHBIX CHCTEM
LEHHOCTEeH NIBYX CTpaH, OCHOBAaHHBIX Ha KOJUICKTHBH3ME,

HaAIMOHAJILHOM
kyneType.  Kak

O6pa3OBaTeJ'ILHLIM CUCTCMaM HaAIlpaBJIATh CTYACHTOB B

CO]_II/IaJ'ILHOI\/’I OTBCTCTBCHHOCTH,

WAGHTUYHOCTH W TPaJAUIMOHHOU
OTKPBITOM KOHTEKCTE K palHOHAIBHOMY KYJIBTYPHOMY

Pa3JINICHUIO, KPUTHYCCKOMY MBIIIJICHHUIO u

CaAMOCTOATCIbHOMY HOEHHOCTHOMY CTPOUTCIILCTBY,

dbopMupysT  KYJIBTYpHYIO YBEPEHHOCTh M ILIEHHOCTHYIO
YCTOWYMBOCTH, HE BIa/lasi HA B 3aKPBITOCTh U OTTOP)KEHHE,
HHU B CJICTIOC TIOJpakaHWe, CTajo oOImiel 3amadeil BpeMeHH
JUIl TIEJaroroB IBYX CTpaH. OTOT TPOIEcC 3aTparuBacT
CJIOKHBIE MEXaHM3MBl KyJIbTYPHOH IICHXOJOTHH, BKIOUas
(bopMupoBaHHEe KyJIbTYPHOH MICHTHYHOCTH, KOPPEKTUPOBKY
LICHHOCTHBIX ~ IIPUOPHUTETOB |

pa3BUTUC HaBBIKOB

MEXKYITBTYpPHOH  KOMMYHHKAalMH, dYTO  Tpedyer  OT
00pa3oBaTeIbHON CHUCTEMHOW WHHOBAMM B COICPKaHUH,

MCTOAAaX U CO3AaHUHN CPCBbI.

1.1.2.AcummeTpust MEKTYHAPOJIHOI0
HH(OPMALMOHHOIO MOPSAIAKA W ONTHMH3AIUS
crpareruii  (pOpMHUPOBAHUST HANMOHAJIbHOM
HAEHTUYHOCTHU MOJIOAEKHU

CymiecTBytoiasi rio0ansHas CTPYKTypa pacripoCTpaHeHHs
nH(OPMALIUK TO-TIPEKHEMY AEMOHCTPHPYET 3HAYMTEIIbHBIH
CTPYKTYpHBIH aucOamaHc, HpHU KOTOPOM OIpeJesIeHHBIE

HappaTUBHBIC TCPCIEKTUBLI, YKOPCHCHHBLIC B KOHKPETHBIX
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pa3BuUTHA, HUCTOPUYCCKOIO BKJIazaa, KYJIbTYPHBIX

ocobeHHOCTel U BHyTpeHHeW monutukd Kutas m Poccum.

CTy,HEH‘ICCTBO, SIBJISISICH HanOoJiee aKTUBHBIMH ]_II/I(I)pOBLIMI/I

abopureHaMM ¥ BOCIPHHUMYHBBIMH  ITOJydaTeISIMU
MEXXIYHApOIHOH nH(popManuH, pu OTCYTCTBHUH
CHCTEMHOTO  MennaoOpa3oBaHUs,  (yHIAMEHTaIbHOTO

HCTOPUYECKOr0 00pa3oBaHHUA M TPCHUPOBKH KPHTHYECKOTO
MBILUICHUS, JIETKO IOJIBEPIKCHBI BIMSHHIO 3TOH HEIOJHOU
bopmupys
(parMEeHTUPOBaHHOE WM Ja)Xe¢ HCKaXCHHOE BOCIPHATHE

nHpOPMAMOHHOMN 9KOCHCTEMBI,

COOCTBEHHOTO oyTHhn pa3BUTHUA u MCKAYHApOAHOTO

IIOJIOXKCHMUA, qTOo IIOTCHIMAJIBHO OpeIATCTBYCT

(hopMUPOBAHHMIO MPOYHONW HALMOHAIBHOW WACHTUYHOCTH U
CaMOCO3HaHUSI.

340PpOBOTO HallMOHAJIBbHOT'O

O6p330BaT6J'IBHI>IM CHUCTCEMaM H606X0,I[I/IMO IIOBBIIIATH

CII0COOHOCTh (HOPMYITUPOBATH ITOBECTKY W WHHOBALUH B
IHCKypce B chepe MeKTyHApOIHBIX KOMMYHHKAIUI, MyTeM
pazpaboTKH Ka4eCTBEHHOI'O MHOTOSI36I9HOTO
00pa30BaTeIFHOrO KOHTEHTA, IIOOIIPEHNUS YICHBIX K BBIXOLY
Ha MEXIYHapOIHYIO apeHy, HOIICP)KKU y4acThs CTYIACHTOB
B TIo0anbHOM (dbopmHpoBaTH

JArajore, AKTHUBHO

OOBEKTHBHYIO U J00pOKENAaTeNbHYI0 MEXIYHAPOAHYIO

MeIHacpeny.
1.2.A3mepenne CONMAJIBHEBIX M3MEHEHUMH:
HHTerpanusi IEeHHOCTeli W  HCTOPpHYeCcKas

NpeeMCTBEHHOCTh B MepeXoAHblii nepuoja

Kurait n Poccus HaxomsaTcs Ha yIIIyONsIOMmIEWCS CTaaud
rmepexoa OT TPATUIMOHHOTO K COBPEMEHHOMY OOIIECTBY,

CTPYKTYPHI,
uaen

HU3MCHCHUA BHyTpeHHeﬁ COHHaHBHOﬁ

IIropann3anusl HHTCPECOB W PACKPCIOLICHHC

COBMECTHO (POPMHUPYIOT ANHAMUYHYIO COLMATIBHYIO CPELY, C

KOTOpOﬁ JAOJDKHO CIIPABJIATBCA q)OpMPIpOBaHI/Ie ICHHOCTHBIX

OpHEHTaLUH.
2.11ytn COBMECTHOIO pa3BuTHA IS
NnpeoioJieHusi o0mUX TMNpodJeM: CHCTEMHOe
peuieHue
Hepe):[ JINITOM BBIHICYTIOMAHYTBIX MHOTOMCPHBIX n

MepeIUIeTeHHBIX KOMIUICKCHBIX mpobiem Kurato n Poccun
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HEOOXOAMMO, CTOSI Ha CTPATETHMYCCKON BBICOTE ITOCTPOCHUS
coo0mIecTBa ¢ eNUHON Cyap0ON YeIOBEYeCTBa, MPOABUTATH
ITyOOKY!0, CHCTEMHYIO CMCHY MapagurMbl M COBMECTHBIC

HWHHOBAallUN B q)OpMPIpOBaHI/II/I ICHHOCTHBIX OpI/IEHTaHI/Iﬁ B

By3aX, TIpeBpamas  TIpoOIeMbl B HCTOPHUYCCKYIO
BO3MOXHOCTb CKa‘IKOO6p33HOFO pa3BUTHUA.

2.1.YpoBeHb TOCyIapCTBEHHOH  CTPaTerum:
ycujieHue NMPOEKTUPOBAHUS, pecypcHOro

o0ecrevyeHsi M CUCTEMHOM MHTErpauuu

qDOpMPIpOBaHI/Ie ICHHOCTHBIX OpI/IEHTaHI/Iﬁ KakK

CTpaTEFI/I‘IeCKI/Iﬁ IIPOCKT, KacaIOH.[I/II\/’ICSI ,Z[OHFOCpO‘IHOfI
CTaOUIBHOCTH U LIPIBPIHH3aHPIOHHOI>’I MPEEMCTBCHHOCTU
CTpaHbl, JOJIKCH OBITH BKIIIOYEH B IIPOCKTUPOBAHUC

HallTMOHAJIBbHOT'O pa3BuUTHA, noJIy4darb IIOCTOSAHHOC
MOJIMTUYCCKOC BHUMAHUC, YCTKHUC CTPATCTUUCCKUC YKA3aHUA

1 HAAC)KHOC PECYPCHOC obecricueHue.

CHCTEMBI
cpenbl

2.1.1.CoBepuieHCTBOBaHHE
o0pa3oBaTeJbHOM
NMPaBOBBIX rApaHTHIl

MNOJIUTHKHU H

JIBe cTpaHBl JOMKHBI CTPEMHUTBCA K CO3JaHHUIO Oojee
COBEpIIECHHON, CKOOPIMHUPOBAHHON CHCTEMBI 3aKOHOB U

HOPMATHUBHBIX aKTOB O HallMOHAJIBHOM 06pa3OBaHI/II/I u

JIOJITOCPOYHBIX HallMOHAJIbHBIX IJIAHOB pa3BuUTHUsA
o0OpazoBaHus, YTOUHSA LIEHTpaJbHOE MOJIOKEHHE
(GbopMHpOBaHUS  IICHHOCTHBIX  OPHCHTAIlMA B  LENAX
MOJITOTOBKM KAJpPOB BBICIICTO OOpa30BaHUs, OCHOBHBIC

KOHOCTINHUH, CTaHAapTbl COACPKAHUA U Tpe6OBaHI/IH K

kauecTBy. [lyTeM pa3pabOTKH Hay4YHBIX KOHKPETHBIX IIaHOB
peanu3anuu, npoheCcCHOHANBHBIX CTaHJAapTOB
cepTu(dUKaIMY TperoAaBareliei, CTaOUIbHBIX MEXaHU3MOB
(MHAHCOBBIX  BJIOKEHHH, MHOTOCTOPOHHOW  CHCTEMBI
MOHUTOPHHIA U OLIEHKU KayecTBa 00pa30BaHMs, CO3/aTh AJII

0a30Boil 00pa30oBaTeNbHON INPAKTUKKM OCHOBAaHHYIO Ha

BEPXOBEHCTBE npaBa, CTaHIapTU3UPOBAHHYIO,
IIpeacKa3yeMyIo MOJUTHYECKYIO cpeny u
HHCTUTYLMOHAIBHYIO MOJICPIKKY, rapaHTHPOBaTh

[paBUIIbHOE HAIpaBICHHE Pa3BUTHSA 00Pa30BaTEIbHOTO Jena

U CIIOCOOHOCTH K YCTOHUHMBOMY Pa3BUTHIO.
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2.1.2.YkpenjieHue CHCTeMbl OTBETCTBEHHOCTH
BY30B KaK OCHOBHBIX CyObEeKTOB BOCIIMTAHUSA H
3¢ peKTUBHOCTH yIIPaBICHUSA

YHHUBEpCUTETHl KakK TIepenoBoil pyOex (opMupoBaHHA
LCHHOCTHBIX  OpHCHTANuii, UX  PYKOBOJACTBO W
aKaJIeMU4YeCKAe  JIMACPHl  JOJDKHBI  J00pPOCOBECTHO

BBITIOJIHATE OCHOBHYHO OTBCTCTBCHHOCTb 34 BOCHHTAHHC,

rIyOOKO ~ WHTErpupysl  KOHUENIMM W TpeOoBaHUA

(I)OpMI/IpOBaHI/IFI IOCHHOCTHBIX OpI/ICHTaLII/Iﬁ BO BECh IIpoLecC

n  BCC ACICKTbl TMO3UIIMOHUPOBAHUA BYy34d, CTpAaTCTUA
pa3BuTUA, IUJIAHUPOBAHUA  JUCHUIUIMH, CTPOHUTCIILCTBA
CHEHHaHLHOCTeﬁ, KaMHYCHOI\/'I KyJIbTYypbl W  CHCTCMbI

YIipaBJICHUA. C03,I[aTL 1 COBCPIICHCTBOBATH OXBATbIBAIOIIUEC

BCE oISt BOCITUTAHUS (aymuropHble 3aHATHS,
aKaJIeMUIECKNE MEPONPHATHS, CTYICHUECKAE OPTaHU3alnH,
ceTeBble IIAaT(OPMBI) HOPMATHBBEI YIpaBICHUS U padoune
nponeccsl, chopmupoBath 3(P(PEKTHBHBIC BHYTpPEHHHE
MEXaHMU3MBbl TapaHTUH KadecTBa, OOECIEUUTH SCHOCTH H
30poBbE  00pazoBaTEIbHON

cpeabl M BCCCTOPOHHIOO

pcain3anunro BOCIIUTATEIHbHOMI OpHCHTaUuH.

2.2.YpoBeHb
yriiy0jaeHne  WHHOBaUMi
pedopm METO/I0B

BO3MOKHOCTEH NpenojaaBaresiei

00pa30BaTeJIbHOM  NMPAKTUKH:
cojlep:KaHuH,

pacmmpeHust

B
H

OdyHaaMeHTalbHass ~ JKM3HEHHas  cWila  00pa3oBaHUA
3aK/IIOYAETCS. B HUACHHON MCTUHHOCTH €ro COJEp’KaHus,
SMOIMOHAIFHON TPHUBIEKATENLHOCTH (OPMBI U HAyYHOU
3¢ dexTHBHOCTH MeTomoB. HeoOxoauMo WATH B HOTY CO
BpEMEHEM, OTBEUYaTh Ha 3aIPOChl CTYACHTOB, OCYLIECTBIIATh
MIOCTOSIHHYIO PEKOHCTPYKLIUIO CHUCTEMBI COIEpP)KaHUSA U

PEBOJIIONMIO B METOJA0JIOI'MHU NIPETIOAaBaHUsA.

2.2.1.CopejlicTBHe  MOJAEPHHM3AllUM  CHCTEMBI
CodepRaHus 06pa30BaHI/lﬂ U HHHOBaAllMdIM B
JUCKypce

Ilyte wuHHOBammii B KWTaiickoM KoHTekcTe: CremyeT
MpUACPIKUBATHCA COUYCTaHUA OCHOBHBIX MIPUHIUIIOB
MapKcu3Ma ¢ KOHKpeTHOW peanpHOCThto Kuras u
TPaAULIUOHHOW  KUTAHUCKOW  KYyJbTYpOM,  IOCTOSIHHO
MpoABUTaTh TCOPECTUYCCKHUEC MHHOBaIlUU u

PYKOBOJICTBOBAaTbCS HMMH B 00pa3oBaTesbHON MpaKTHKE.

Heobxonumo yMeJo IIpeBpaIaTh HUCTOPUYECKHUE

JOCTHKCHUA U npeo6pa3OBaH1/m B HallUOHAJIBHOM Pa3BUTHHU

B JKUBBIC, TIyOOKHe, yOeauTedapbHble yueOHBIE PECYpPCHI.
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OnHOBpPEMEHHO YIITyOJsITH TBOpPUECKOE IpeoOpazoBaHue H

WHHOBAIlMOHHOE  pasBuTHe  excellent  TpamummoHHON

KATalCKOH  KyIbTYphl, = CHCTEMHO  pa3bsCHATH €€

COBPCMCHHYIO HCHHOCTH!: IIe.]'IOBeI(OJ'IIO6I/Ie:, Hapo4d Kak

OCHOBA, YECTHOCTb, CTIPaBEAINBOCTb, rapMOHHUS,
CTpEMJICHHE K BEIMKOMY CIMHEHHWIO, W COCIUHATh €€ C
PEBOJIIOLIMOHHON KYJIBTYPOU, MEPETOBON COLUATHCTUYECKON
KYJIBTYPOH,

YeJIOBEUECKON

a TakKXC BCCMHU JIyUIIMMHU JOCTHIXCHUSIMU

LIUBHUIN3ALMH,  HOCTPOUTh  CHCTEMY
coZiepKaHUSI W JUCKypca (OpMHpOBaHUS ILIECHHOCTHBIX
OpHUEHTAINI C KATAMCKON CIICIM(HUKOHN, OTpaKaloUIyI0 ITyX
BpPEMEHH, OOTaTyI0 HHTEIUIEKTYaIbHBIM 00asHIEM.

HampaBieHne MOWCKOB B POCCHIICKOM KOHTEKCTE: MOXKHO
MPOJOIDKATh YITyOJNICHHO W3ydYaTh CBOM OOLIMpHBIE H
pecypchl,

OTKPBITYI0 CHCTEMY

ITyOOKHE HCTOPHKO-KYJIBTYypHBIE CTPEMHUTHCS
MIOCTPOUTh CBSI3HYIO, YBEPEHHYIO,
HAIMOHAJIFHOTO HCTOPHUYECKOTO HappaTUBa M KYJIBTYpPHOU
UICHTUYIHOCTH. AXTHBHO JIEMOHCTPUPOBATH ee
BBIJAIOLIMICS BKJIAJ B IUTEPATypy, UCKYCCTBO, (pritocoduro,
HayKy M TEXHHKY, a TaKKe TIIPOSBICHHBIC Ha Pa3HBIX

HUCTOPUYCCKUX  JTallaX HAllMOHAJIbHYIO  IUIACTUYHOCTD,

HanI/IOTI/I‘IECKI/Iﬁ OHTY3HMa3M 1 HTHHOBALIMOHHYIO DHCPIUiO.

2.2.2.0cymiecTBiIeHHMe  CMEHbl  NapagurMbl
METOJ0JIOTUM TPeNnoaaBaHUsl M PpacluMpeHue
BO3MOKHOCTEH 32 cUeT TeXHOJIOIruil

Ot

HeHHOCTeﬁ»Z IloBcemecTHO BHCAPATb OPUCHTUPOBAHHLIC Ha

«repenadn 3HAHUI K «hopMHUpOBaHUIO

CTyZmeHTa wmccnenoBaTenbckoe oOyuenue (Research-based
Learning), oOyuenne Ha ocnose mpoOmem (Problem-based

Learning), curyaumonnoe wonenupoBanue (Simulation),

TeMaTH4YeCKHe  CEMHHAPHI (Seminar) wm  mpyrue

HWHTCPAKTHUBHBIC, HCCICAOBATCIBCKUC MCTOAbL 06y‘IEHI/ISI.

COCp CA0TOYUTH ycunius Ha CO3JaHUN OTKpLITOI\/'I,

I/IHI(J'IIO3I/IBHOI\/'I, paBHOHpaBHOﬁ Cpeabl ayIUTOPHOTO AUaJIora,

nmoompAaATb  CTYACHTOB K  AKTHBHOMY  HMCCJICAOBAHUIO,

COBMECTHOMY 06yqu1/I}0, KPUTHUYCCKOMY MBINUIJICHUIO H

paOHAJIbHOMY BbIPpa>KCHHIO, HalpaBJIATb ux B

pa3peicHu HEHHOCTHO-ITO3HABATCIIbHBIX KOH(i)J'H/IKTOB, B
CTOJIKHOBCHHH I/I,I[Gﬁ q)OpMHpOBaTB KOHCCHCYC, B KOHCYHOM

uTore 3aBCpLIATh CaMOCTOATCIIBHOC NOCTPOCHUC u

BHYTPCHHCC IIPUHATUC HeHHOCTeI\/'I.
Peanmaulxm CUCTCMHOI'0 TIPOCKTaA HpO(l)eCCI/IOHaHLHOFO

pa3BUTHUA npenoaaBaTeJIbCKOro cocCrTaBa: COBI[aTB u

YCOBEPILICHCTBOBATh cTparnUINpPOBAHHbIC n

KJ'IaCCI/I(i)I/ILII/IPOBaHHLIe LHCHTPBI PA3BUTHUA HpCHO,I[aBaTeHeI\/'I u
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MEXaHU3MBl PETY/SIPHOTO OOy4eHHs, d4epe3 peryJsipHbIe

TEMATUYCCKHEC KYpPChI ITOBBIIICHUA KBaJ'H/I(I)I/IKa]_II/II/I,

BBICOKOYPOBHCBLIC AKaIEMHUYCCKHEC MacCTepCKue,
MCIKAYHAPOAHBIC AKaJACMHUYCCKHUC 06MEHLI, CTAXXMPOBKHU Ha
HCPEHOBOﬁ, KOHKYPCBI neaarorut4eCKoro MacTepCTBa,
pacopoCTPpaHCHUC BbIAAIOIINXCA PE3YJIbTATOB MPCIIOAaBAHUA
n JApYyruc myTh, BCCCTOPOHHC HNOBBIMIATH TCOPETUYCCKYIO

FJ'Iy6I/IHy, NneJarorun4eCckoe HMCKYyCCTBO, TCEXHOJIOTHYCCKYHO

I'paMOTHOCTb, HCCICAOBATCIIBCKUC CIIOCOOHOCTH u
JIJMYHOCTHOC obasiHue HpCHO,Z[aBaTeHCI\/'I. YJ'Iy‘IH.II/ITL
MECXaHU3M «HaCTaBHHUYCCTBaA», CO31aThb

MCKAUCHUIIIIMHAPHBIC, MCEXKXYHUBCPCUTCTCKUC COO6H.[6CTBa
neaarorut4eCKux HHHOBaHHﬁ. OI[HOBpCMeHHO pacmmpAaTh
HCTOYHUKH Ka4YC€CTBCHHBIX Kaapos, IIPpUBJICKATh
pyKOBOI[PITeHeﬁ TOCYAapCTBCHHBIX OpPraHOB, 3KCICPTOB B
obmactu 06H.IECTBGHHLIX HayK, MCPEAOBHUKOB IMPOU3BOJACTBA,

HpC,Z[HpI/IHI/IMaTCJ'IeI\/'I h OTPACIICBBIX JIMACPOB C OoraTeiM

MPAaKTHYECKUM  ONBITOM B  KadeCTBE MPUNIAIICHHBIX
npodeccopoB W BHETITATHBIX HACTaBHHUKOB,
chopMupoBaTh BBICOKOKBaIN (PUIINPOBAHHYIO,

MpodecCHOHATBHYIO, MOTHYI0 CHITy W TBOPYECTBA KOMAHIY

BOCITMTATENCH.

2.3.YpoBeHb TEXHOJOTHYeCKOH WHTerpamum:
NOCTpoeHune HHTE/UIEKTYAJIbHOI
oOpa3oBaTeJIbHOM IKOCHCTEMBI,
00beTUHSIIONIEH OHJIAWH U o(IaiiH

HOBOIi

Hudposoe 3

«BCIIOMOT'aTCJIbHOIO HWHCTPYMCHTA» 06pa30BaHI/ISI B C€ro

MIPOCTPAHCTBO TIPEBPATHIIOCH

«ba3oByro  cpemy».  Heobxommmo

KTEXHOJIOTHH

NPUACPIKUBATHCA

KOHIOCIINHUH pacmmpAar0T BO3MOXXHOCTH

06pa3013aH1/m», AKTUBHO MJIaHUPOBATh, npeBpalas

KHOEpIpOCTPaHCTBO B CTpaTeruuecKui OTLIOT
WHHOBALIMOHHOTO Pa3BUTHA (HOPMHUPOBAHHUSI [EHHOCTHBIX

OpHEHTalUH.

2.3.1.1IloBblieHHe  HUPPOBOro  JHUAEpPCcTBA
0o0pa3oBaTe/IbHbIX CYOBEKTOB H CIOCOOHOCTH

yIpaBJeHHs ceTeBbIM NMPOCTPAHCTBOM

[TpoBomuTh ccTeMHOE 00y4YeHUE HUPPOBOI IPAMOTHOCTH U
HaBbIKaM NMPHUMEHEHHs HOBBIX MeJAWa ISl MIMPOKOro Kpyra
npernojaBareneld, KyparopoB u yrpasieHues. [loompsars u
MOAJCPKUBATh UX aKTHBHYIO MHTETPAIMIO B CTYICHUECKHE
CeTeBble COOOILIECTBA, YMEJIO UCIIONb30BaTh SI3BIK CETH LA

PaBHOIIPABHOTO, HCKPEHHEro, S((QEKTUBHOTO auaiora co



International Journal of
Multidisciplinary Research

[JMR|

Research Article Print ISSN 3105-8884

Online ISSN 3105-8892

MexpayHapoaHbIi HHCTUTYT
ynpasnexus n
npegnpuHUMaTenbCTaa

November 2025,Vol.1,No.2

CTYACHTaMH, CBOCBpPCMCHHO pCarupoBaTb Ha CCTCBLIC
3apoChl, TOYHO HANPABJIATH CCTCBLIC 3MOLNH, B(I)q)eKTI/IBHO
HapasJIsAThL CCTCBOC 06H.ICCTB6HHOG MHCHHE, CTPCMUTLCA
CTaTh «JIuACpaMunu MHeHHﬁ)), «AYXOBHBIMH HAaCTaBHUKaAMW» U

«OIIU3KUMH APY3biIMH» B CETCBOM JKH3HHI CTYACHTOB.

2.3.2.I1oanoe BKJIIOYEHHE ceTeBoii
rpaMOTHOCTH o0pa3zoBanusi H(POBBHIX
rpa:kIaH B CHCTEMY OCHOBHBIX KYpPCOB 00111€ro
oOpa3oBaHusi

Hu

BBectn 11 BceX CTyAEHTOB 00s3aTeNbHBIC WM OCHOBHBIC
o0meoOpa3oBaTeNbHbIE Kypchl IO CETEBOH TI'PaMOTHOCTH,
MEIUaKpUTHKE, HHPOPMAIMOHHON 3THKE, OTBETCTBEHHOCTH
IU(POBEIX TpakJaH, CHCTEMHO pa3BHBAaTh Yy CTYICHTOB
CIOCOOHOCTh  pa3ynyarTh

nHpoOpManUIo, KPUTHYECKOE

MBIIIICHHUE, OCO3HAaHUE Oe3omacHoCTH JTAHHBIX,
MIPE/CTABICHNE O BEPXOBEHCTBE IPaBa B CETH M YyBCTBO
(G pOBOH COMATBHON OTBETCTBEHHOCTH. HampapisiTe uX K
LUBHIIM30BAHHOMY HCIIOJIb30BAaHHIO CETH, PAIOHATIBHOMY

BBIPpA’KCHHIO, 3aKOHHOMY Hpe6LIBaHI/IIO B CCTH, CO3HATCIBbHO

HpOTI/IBO,I[CI\/'ICTBOBaTB CCTCBLIC CIIyXHu nu BpEAHYIO
I/IH(I)OpMa]_II/IIO, AKTUBHO CO3[4aBaTb U PpacCHpOCTPaAHATH
TNO3UTUBHYIO OHEPIruro B CCTH, CTaThb CTOUKAMU
3alllUTHUKaMH nu AKTUBHBIMU CTPOUTCIIIMU SCHOI'O
KHOEepIIPOCTPAHCTBA.

3aKkJiroueHune

IIpoBeneHHBIN CPaBHUTEIBHBIM aHAIU3 [O3BOJIAET CHENATh
CJICAYIOMMNE BbIBOJALI 1 HAMCTUTH BO3MOKHBIC ICPCICKTUBEI.
Bo-nepBbix, npupoga BbI30BOB, C KOTOPBIMH CTOJIKHYJHUCH
Kurait u Poccusi, sBisieTcs 1100a1bpHOM U OTpaxkaeT odIue
TEHJICHIUK OMNOXH, CBA3aHHbIE C HHPOPMALMOHHOI
OTKPBITOCTHIO, NU(POBU3AIKCH W CMEHOW IIEHHOCTHBIX
910

TIOJIMTHYCCKOC

napagurm. O3Ha4acT, qTo HUACOJIOTNYCCKOC u

BOCIIMTAHHUC HC MOXKCT OCTaBaTrbCid B

npexHUX (opMax; OHO JODKHO OBbITh JHHAMHYHBIM,

TOTOBBIM K [IOCTOSIHHBIM TpaHchopManusIm u
NEpMAHEHTHOMY  OOHOBJICHHMIO  CBOUX  METOJOB H
COZlEepIKaHUsL.

Bo-BrOopbIX,, W 3TO, TOXKanyil, caMblii BaXHBIM BBIBOJ,

KOHEUHbIH ycrex OyaeT OmnpenensiTbcsi He  CTOJBKO

COBEPIIEHCTBOM aJIMUHHCTPATUBHBIX MEXaHHU3MOB, CKOJIBKO
CHOCOOHOCTBIO BOCITUTAHHSI 3aBOEBATh HE TOJILKO YMBI, HO U
cepaua Moionexu. JlroOble, naxke camble NPOrPEeCCHUBHBIC

WHHOBALMM OCTAHYTCSl HEI(P(PEKTUBHBIMHU, €CIM OHH He
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HAXOMIT TIyOOKOTO OTKJIMKAa BO BHYTPEHHEM MHpE
CTYIICHTOB, HE OTBEYAIOT Ha WX YK3UCTCHIMAIBHEIC 3alPOCHI,
HE TIOMOTAalOT B pCIICHUH >XU3HEHHBIX TIPOOIIeM W HE
CBSI3BIBAIOT HJCIO0 CIY)KCHHS CTPaHE C BO3MOXKHOCTBHIO
peamu3an JIHYHOTO TOTeHIHana. byaymee BocHUTaHUS
BUANTCSA B WCKPEHHEM [HAaJioTe, YBOKCHHHA K JIHIHOCTH
CTyIeHTa ¥ TapMOHHYHOM COYCTAHWH HAIMOHAIBHBIX
CTpaTeTHUECKUX MHTEPECOB C JIMYHBIMHA YCTPEMIICHUSMH U
MEUYTaMH MOJIOJIBIX JTFOJICH.

Huns Kuras n Poccun pabota 1Mo BOCITUTAHHIO MOJIONCKH
MPOAOIDKACT OCTaBaThCsA AaKTyallbHOW W pPa3BHBAIOIICHCS
3amadeif, OT KOTOPOW BO MHOTOM 3aBHCHT OYyIyIIHMA MyTh
pa3BuTHA. B3amMHBII O0OMEH YCHCHIHBIM OIBITOM U
W3BIICUCHHBIMH YPOKaMH, HECOMHEHHO, HMMeEeT OOIBIIyIO
MPAKTUYECKYI0 I[EHHOCTh M MOXET OOOTaTUTh apceHal
MEAarOTHICCKIX CPEICTB O0CWX CTOPOH. YCIeX Ha 3TOM
IyTH Ba)KCH HE TOJBKO VIS OYIYIIEro OBYX CTpaH, HO U IS
(hopMHEpOBaHUS CTAOMIFHOTO M OTBETCTBEHHOTO ITOKOJCHHS
B TI00anpHOM Maciitabe. ECTh OCHOBaHHS HaAESThCS, YTO
Omaromapsi MoCJIeIOBATEIBHBIM U B3BEIICHHBIM YCHIIHAM 00€
HAIIMA CMOTYT BBIPaOOTaTh 3((eKTHBHBIC W ayTCHTHYHBIC
MOJAETH  JUII  TIOATOTOBKH

MOJIOA0rO IIOKOJICHHA,

Kpyrosop c¢
mepesl CBOUM

COYCTAIOMIETO IIMPOKWHA MEKIyHAPOTHBII

HCKPEHHei/’I J1000BBI0 M OTBETCTBEHHOCTBIO

OrtedecTBOM.
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O6wue Bbizosbl 1 Myt Ux NMpeoponexusn B Cepe Naeonornyeckoro
n NMonutnyeckoro BocnutaHusa B YHMBepcutetax Kutasa n Poccum

AOyH Manbion, CroaHbxya,Lloy HOusio

MSsIHBSAHCKHI TOPOJACKON UHCTUTYT, Topoa MsiHbsiH, npoBuHIM Criuyans, Kurait

AHHOTAIUA:B ycnoBusax nobaqn3amyy, CTPEMUTENBHOTO Pa3BUTHS MHTEPHET-TEXHOJNOTHH M TpaHC(OpMAIMH CO3HAHHUS
MOJIOZIOTO TOKOJeHHs 3(dexkTrBHOE (OPMHUPOBAHNE y CTYACHTOB MOPAIbHO-HPABCTBEHHBIX KadeCTB W MATPHOTHU3MA CTAJIO
oOmeit BaxxHOM 3amadeit 1 Kuras n Poccun. HecMoTpst Ha pa3nuuust B MICTOPHN U HOJIUTHIECKUX CHCTEMAax, YHUBEPCUTETHI
00enx CTpaH CTAJIKMBAIOTCA CO CXOXHMH TpoOJIeMaMH: BIMSHHE W3BHE Pa3IMUHBIX HICOJIOTHH, HEYHNOPSJOYEHHOCTH
MH()OPMAMOHHOTO MIPOCTPAHCTBA B CETH, A TAKKE HEOOXOIMMOCTh aAaNTaIllMN COJCpKaHns 00pa30BaHMs K 3alpocaM HOBOTO
MIOKOJICHHS ydJamuxcs. B nmaHHOW craTbe MOAPOOHO AHAIM3HMPYIOTCS STH TPH KIFOYEBHIE OONIME NPOOIEMBI, a Takxke
HCCIIEAYIOTCS M CPaBHUBAIOTCS MOJXOMABI K UX pPEIIeHHI0, mpuMeHsiemble B Kurae u Poccun. IIpoBeneHHBIN CpaBHUTEIBHBIN
aHaJM3 TO3BOJSIET BBIABUTH 3(P(EKTHBHBIC CTPATETHH, KOTOPHIE MOTYT CHOCOOCTBOBATh COBEPIICHCTBOBAHMIO PaOOTHI IO

BOCIIUTAaHHUIO MOJIOZAOTO IMOKOJICHUS, TPEAAHHOT O cBOCH CTpaHC U OCO3HAIOUIICTO I'PAKAAHCKYHO OTBETCTBCHHOCTD.

B ycnoBusx yriayonstomnieiics riodanu3ammu u mudposuszanuu B XXI Beke BbICIIce 00pa30BaHUE HECET KITFOUCBYIO MUCCHIO 110
(OpPMHPOBAaHUIO Y MOJIOJOTO TIOKOJCHUS HAIIMOHAIBHONH HWICHTHYHOCTH, COIMAIbHONH OTBETCTBEHHOCTH W IJIOOATBHOI
KOMITCTCHTHOCTH. Kak KpymHbIC IMBHJIM3AIMOHHBIC TOCYIApCTBa, OKasbIBarollue (HOpMHUpYIOIICe BIMSHHUEC Ha
MEXIYHAPOAHYIO CTPYKTYpy, Kutait u Poccusi cTaJkuBarOTCsS ¢ HCTOPHUUYCCKU OOIMMMHE 3aJadyaMH U MpoOieMaMu Pa3BUTHUS B

chepe hopMHUPOBAHUS IIEHHOCTHBIX OPHEHTAIUN CTYJCHTOB. B JaHHOW CTaThe ¢ UCIOJIb30BAHHEM METOIOB CPaBHUTEIHHOTO
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UCCIIEOBAaHMSI M CHCTEMHOTO aHaIM3a DIyOOKO MCCIENYIOTCS YEThIpE KIIOUEBBIX BBI30BA, C KOTOPBHIMH CTAJIKHBAIOTCS
00pa3oBaTeIbHBIE CHCTEMBI JBYX CTpaH B cepe LEHHOCTHOTO BOCIMTAHUS: NAaBJICHHE LEHHOCTHOTO IHAJIOTa B YCIOBHIX
[100aJIFHOTO KYJIBTYPHOTO B3aUMOJICHCTBHSA, TOTPEOHOCTh B MHTErPallny IIEHHOCTEH B MEPHOJ] COIMAIBHON TpaHchopmalum,
KPH3HC COOTBETCTBHS TPAJUIMOHHBIX MOZENEH 00pa3oBaHUs XapaKTEPUCTHKaM HOBOTO IIOKOJICHHS OOYyYalomuXcsl H
CTPYKTYpHasI IepecTpoiika 00pa3oBaTeIbHON HKOCHCTEMBI IO BIMSHAEM IU(PPOBBIX TEXHOIOTHH. ccnenoBanue NOKa3bpIBacT,
YTO 3TH BBI30BBI HMEIOT TIIyOOKOe 00IIee MPOUCXOKACHHE, KOPEHSIIEECs] B CTOJIKHOBEHHH TPaJUIMOHHBIX 00pa30BaTeIbHBIX
napajurM U HanpspKeHWH coBpeMeHHOCTH. Ha 3Toif ocHOBe cTpomTes YeThlpexMepHasi MOJEIb PearnpoBaHus, BKIIOYAOIAs
CTPATern4ecKylo MOAAEPKKY, TPAKTHUECKIE MHHOBAIINH, TEXHOJIOTHYECKYIO HHTETPALUIO X MEXIyHapOJHOE COTPYIHHIECTBRO.
[IpennaratoTcst IyTH CHCTEMHOTO MOBBINICHHS KadecTBa (HOPMHPOBAHMS IICHHOCTHBIX OPHEHTALMH dYepe3 yCHIICHHE
HAallMOHAJIBHBIX ~ CHCTEM  YNpaBICHUS  00pa3oBaHMEM, TpPaHCHOPMAIMIO  IENArOTMYECKUX  TApajnrM, CO3/1aHHe
MHTEJJIEKTYaJIbHOH 00pa30BaTesIbHOI 3KOCHCTEMBI U YIiTyOJleHne cTpaTterudeckoro cotpyanmdectsa Kuras n Poccun B chepe
oOpazoBanusi. TeopeTHuecKHid BKJIAJ WCCIEAOBAHUS 3aKITIOYACTCS B CO3JAaHWM KOMIUIEKCHOM aHATUTHYECKONH OCHOBBI JUIS
cpaBHeHUs cucteM oOpaszoBanus Kurtas u Poccun, a mpakTuueckast IEHHOCTh — B MPEAOCTABICHUN JIMIAM, TPUHUMAFOIAM
pemenus B cepe oOpa3oBaHUS, NEHCTBEHHBIX pekoMmeHAanuii. OIHOBPEMEHHO CTaThsl CIY)KUT Ba)XKHBIM OPHEHTHPOM JUIA

1100aJIbHOM MPAKTUKH (POPMUPOBAHUS LIEHHOCTEH B YCIOBUSX KYJIBTYPHOTO MHOTOOOpa3HsL.

KnrodeBble  cioBa:ucciefioBaHHE — MOJIOAEKHOTO — Pa3BUTHA;  NPUMEHEHHE  00pa30oBaTENbHBIX  TEXHOJIOTHI;

PpOcCCHiicKO-KUTaiCKOE 00pa30BaTeIbHOE COTPYIHUIECTBO; MEXKKYIBTYyPHBIC 00pa30BaTeNbHbBIC HCCICIOBAHNS;
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In the new era, vocational college students face issues such as insufficient humanistic knowledge, weak
humanistic abilities, and low levels of humanistic spirit. The main reasons for these problems lie in the

Hi . fact that vocational education places more emphasis on professional knowledge and skills while
igher vocational

colleges; misinterpreting the goal of talent cultivation. There is a misunderstanding regarding the proper relationship

Humanistic quality between humanistic qualities and employment, and the relationship between humanistic quality education

education; courses and specialized education courses has not been well aligned. Vocational colleges in the new era
Methodology should gather various forces and resources to better meet students' growth needs, adapt to the demands of
economic and social development, and achieve the development goals of vocational education in the new
era.
INTRODUCTION

Humanistic quality refers to the personal qualities formed by
knowledge, concepts, abilities, emotions, and other aspects.
It is an internal manifestation of knowledge and skills, as
well as external expressions such as patriotic ideals.
Humanistic quality is crucial for every student, directly
impacting their personal development after entering society.
In light of this, vocational colleges have increasingly
emphasized the cultivation of students' humanistic qualities
in recent years. However, due to their late start, they still
need to conduct research effective

in-depth on

implementation strategies

1.The Present Situation of Humanistic Quality
Education In Higher Vocational Colleges

The education evaluation system needs improvement. With
the promotion of quality-oriented education, humanistic
quality education has gradually gained attention. Although
higher vocational colleges started their humanistic quality
education programs relatively late, they have developed
rapidly and have already achieved certain experiences and
results. have even

Some higher vocational colleges

integrated humanistic quality education into their talent
cultivation plans, forming unique educational characteristics.
However, in the current thriving development of humanistic
quality education in higher vocational colleges, most
institutions lack systematic implementation plans and
comprehensive evaluation systems for humanistic quality
education. This, to some extent, hinders the effective
conduct of humanistic quality education.

The curriculum for humanities needs to be expanded. From
the course settings of vocational colleges in our country, it is
evident that institutions focus on meeting market
development needs, with more emphasis on disciplines
where there is a significant talent gap in enterprises. The
course content primarily centers around professional
knowledge, supplemented by practical skills and operational
techniques. Teachers concentrate on professional education
and the teaching objectives of cultivating students'
professional knowledge and skills, leading to a lack of
humanistic quality education in vocational colleges. Even
though some vocational colleges have added courses in
humanistic qualities, there is still a gap between the course

content and class hour arrangements and the goals of
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achieving humanistic quality education.

Students' humanistic literacy needs improvement. After the
expansion of higher vocational education, the overall student
body structure has undergone significant changes, with
varying quality among students. In terms of humanistic
qualities, this manifests as a narrower scope of humanistic
knowledge and lower levels of humanistic literacy. The
reasons for this phenomenon are twofold: firstly, the
learning foundation of students before entering higher
vocational colleges is relatively weak; secondly, higher
vocational institutions only offer conventional courses in
ideological and political education, Chinese language, and
writing, which leads to knowledge gaps in areas such as art,
geography,
insufficient breadth of humanistic knowledge.

history, and philosophy, resulting in an

2.Analysis of The Causes of Problems In
Humanistic Quality Education For Students In
Higher Vocational Colleges

The concept of humanistic quality education is lacking. For
vocational colleges, the focus is on training students'
practical skills, leading to a strong utilitarian mindset
throughout the school. The humanistic atmosphere is weak,
and the concept of humanistic quality education is absent.
Vocational colleges have become mere preparatory and
training institutions for careers, losing their important
function of nurturing individuals and neglecting to explain
the reasons and principles behind why students should live.

The humanities and quality education curriculum system
needs further optimization. The cultivation of students
'humanistic qualities is mainly implemented through course
instruction. Vocational colleges should adjust the course
structure and teaching content, increase the proportion of
humanities courses, enrich elective courses in literature,
social sciences, and arts, solidify students' foundational
knowledge in humanism, and add courses related to ethics,
morality, and artistic appreciation to reverse the educational
tendency of "emphasizing majors over humanities" in
vocational colleges. However, there are too few courses that
embody humanistic spirit. The course opening rates for
ideological and political education courses such as "An
Overview of Mao Zedong Thought and the Theoretical
System of Socialism with Chinese Characteristics,"
"Ideological and Moral Cultivation," and "Forms and

Policies" are all 100%; the course opening rate for
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"Employment Guidance," which is closely related to student
employment, is also 100%; and the course opening rate for
"Physical Education," which is closely related to students'
physical health, is 100%. These courses have relatively
sufficient average class hours, indicating that the cultivation
of relevant knowledge and skills for vocational students can
be basically guaranteed. Additionally, although the course
opening rates for "Literary Appreciation” and "Music
Appreciation" reach 100%, the class hours are severely
insufficient, making it difficult to achieve effective teaching;
while "Applied Writing," "Mental Health," and "Modern
Etiquette" are required courses, their opening rates are very
the

Management" program across the entire school, highlighting

low, being offered only in "Human Resource
the insufficient emphasis on humanistic quality education in

vocational colleges

Enrollment rate Average

course title

(%) class hours
An overview of MAO
Zedong Thought and
the theoretical system 100 28
of socialism with
Chinese characteristics
Ideqlog}cal and moral 100 36
cultivation
Form and policy 100 20
Career development
and employment 100 20
guidance
physical culture 100 84
literary appreciation 100 18
Music appreciation 100 18
Applied writing 25 30
mental health 25 30
Modern etiquette 5 30
Table.1.0fferings of humanities courses in the four
departments
Humanistic quality education resources are severely

insufficient. In the current situation of higher vocational
colleges, there is a widespread lack of emphasis on
The of faculty

development tends to be on cultivating "dual-qualified"

humanistic quality education. focus
teachers, leaving fewer opportunities for humanistic teachers
in their professional growth. They generally receive little
attention and often operate outside the mainstream teaching
framework. There is also a significant lack of concern,
support, and assistance for humanities teachers, all of which
greatly impact the implementation of humanistic quality

education among students at higher vocational colleges.
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3.Effective Ways To Implement Humanistic
Quality Education In Higher Vocational
Colleges

Constructing a platform system for humanities quality
education. To enhance the humanistic qualities of vocational
college students, apart from objectively improving the
curriculum and strengthening the faculty, it is more crucial
to boost students 'subjective awareness and fully mobilize
their initiative. On one hand, create a favorable learning
environment for students in their careers; on the other hand,
build platforms for hands-on learning, enabling students to

truly engage, learn by doing, and do while learning. This not

only enhances professional skills but also integrates
humanities quality education, thereby continuously
improving students' overall qualities.
Skills and
CaEmp_us Cultural Technology
nvironment ;
Innovation
Platform
Platform

N

platform system

Social Capability
Enhancement
Platform

Fig.1.Platform system

Constructing a Humanistic Quality Education Curriculum
System. The construction of humanistic quality courses in
higher vocational colleges should adhere to the orientation
of fully integrating humanistic quality education, with the
aim of cultivating students' excellent moral sentiments,
humanistic spirit, and character mindset, guiding them to
establish correct "three views." Therefore, the curriculum
design should reflect the characteristics of lifelong education
and lifelong learning, with the ultimate goal of nurturing
highly skilled professionals who develop comprehensively.
First, it is essential to organically integrate professional
skills education with vocational humanities education.
Integrating humanities education into professional skills
training helps vocational college students understand the
world and grasp its essence while pursuing truth and valuing
values. Through curriculum design, we can stimulate

students' sense of agency, assist them in refining their
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knowledge structure, enhancing their capabilities, and

fostering them into well-rounded, highly skilled
professionals.

Secondly, the characteristics of vocational education should
be highlighted, with course content closely linked to society,
industries, and service recipients. Cultural quality education
courses in higher vocational colleges should help students
develop noble professional ethics, correct career values, and
positive attitudes towards their careers. Modern enterprises
do not lack skilled operators; what they need more are
well-rounded employees who are of high moral character,

have a positive attitude, and strong service awareness.

Conclusion

In order to promote the all-round development of students, it
is urgent for higher vocational colleges to update their
Only by

education into vocational education and striving to create a

educational concepts. integrating humanistic
good environment for humanistic quality education can
higher vocational colleges develop healthily in the long term
and enable higher vocational students to grow up healthily
and find jobs.
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The coordinated development of education and economy is a core issue in macro social progress, while the
complementarity between economic and teaching activities within educational institutions constitutes a
key proposition in micro management. Adopting a mixed-methods research approach that integrates
systematic literature review, case study, and SWOT analysis, this paper takes Chinese educational
institutions as the specific research object to systematically explore the theoretical connotation, practical
manifestations, and influencing mechanisms of their complementarity. The study finds that the principle of
complementarity can realize the synergistic optimization of resource allocation and talent training goals in
educational institutions: economic activities provide stable resource support for teaching practice, and
teaching achievements in turn feed back economic resources through reputation accumulation and social
value transformation. Five optimization strategies are proposed: establishing a "teaching-oriented"
financial philosophy, constructing an inter-departmental coordination mechanism, applying digital
management tools, deepening the integration of production, education, and research, and improving a
full-process supervision and feedback system. This research not only enriches the application dimension of
complementarity theory in the field of educational management but also provides operable paths for
educational institutions to improve management efficiency and achieve a win-win situation between

educational quality and economic benefits.

INTRODUCTION

1.1.Research Background

fall into the "commercialization trap", compressing teaching
investment with profit maximization as the goal and eroding

the essence of education [2]. Therefore, clarifying the

Since the 21st century, the in-depth integration of education
and economy has become a global consensus. At the macro
level, education drives economic growth through human
capital accumulation, and economic strength provides
material guarantee for educational investment [1]. At the
micro level, educational institutions such as schools and
universities have dual attributes of "talent training" and
"resource management", and need to find a balance between
teaching goals and economic efficiency. In practice, two
typical contradictions have emerged: some institutions
overemphasize teaching while neglecting cost control,

leading to capital chain breakage or resource waste; others

complementary relationship between economic activities
and teaching activities has become a core breakthrough to
solve the dilemma of educational management and achieve

high-quality development.

1.2.Research Objectives and Significance

Research objectives: To clarify the theoretical logic of the
complementarity between economic and teaching activities
in  educational institutions, analyze its  specific
manifestations and restricting factors in practice, and

propose optimization strategies suitable for the Chinese
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educational context.
Theoretical significance: Introducing the "complementarity"
the

management research, constructing an analytical framework

theory from field of physics into educational
of "resource-value" two-way transformation, and filling the
gap of "more macro coordination and fewer micro
mechanisms" in existing research.

Practical significance: Providing solutions for educational
institutions to address such as

practical problems

"unbalanced resource allocation" and "departmental
barriers", especially offering decision-making references for
the integration of production and education in vocational

colleges and application-oriented universities.

1.3.Research Methods

Systematic literature review: Retrieving studies related to

"education-economy complementarity” and "educational
resource allocation" from databases such as CNKI and Web
of Science (2010-2025), a total of 30 literatures were
analyzed to sort out the theoretical context and research
gaps.

Case study method: Selecting 3 typical Chinese educational
institutions (public universities, vocational colleges, and
private middle schools), extracting complementary practical
models through interviews and reports (covering 20
directors from financial and teaching departments each) and
policy text analysis.

SWOT analysis: Systematically identifying the strengths,
of Chinese

educational institutions in realizing complementarity based

weaknesses, opportunities, and threats

on case data and policy environment, so as to provide a basis

for strategy formulation.

2.Connotation of Complementarity and
Adaptation Logic in the Educational Field
2.1.Interdisciplinary Origin of

Complementarity Theory

The concept of "complementarity" originated from Niels
Bohr's research on quantum mechanics, with the core
meaning that different elements in a system form a

synergistic effect of "1+1>2" through dynamic interaction
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[3]. In the field of social sciences, this theory has been
expanded into two paradigms: "functional complementarity"
and "resource complementarity”. The former emphasizes
that different activities optimize system functions through
role division (such as the coordination between production
and marketing in enterprises), while the latter focuses on
resource exchange between elements (such as the knowledge
and capital in

exchange industry-university-research

cooperation) [4].

2.2.Core Logic of Complementarity in
Educational Institutions

Although

management, cost control, etc.) and teaching activities

economic  activities (fundraising, budget

(curriculum design, teaching implementation, quality

evaluation, etc.) in educational institutions have different
goals, they have three levels of complementary
relationships:

Resource support level: Economic activities provide a
the

improvement of teachers' salaries (economic investment) can

material foundation for teaching. For example,
reduce the turnover rate of teachers, thereby enhancing
teaching stability; the update of experimental equipment
(resource allocation) can support the development of
practical teaching [6].

Value feedback level: Teaching activities create value-added
space for economic activities. For example, the brand
reputation formed by high-quality teaching can attract
special government appropriations (such as construction
funds for "Double First-Class" universities) and social
donations (such as corporate cooperation funds for private
schools).

Goal

"maximizing educational value". Economic activities are

coordination level: Both ultimately unify in
guided by "efficiently supporting teaching", and teaching
activities are oriented towards "improving the efficiency of
social value transformation", forming a closed loop of
"resource input - teaching output - value transformation -

re-resource input".
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Fig.1.Economic Structure of Educational Institutions —
Three-Level Logical Structure Diagram of Complementarity

in Teaching Activities

3.Practical Manifestations of Complementarity
between Economic and Teaching Activities in
Educational Institutions

3.1.Support Paths of Economic Activities for
Teaching Activities

3.1.1.The Structure of Fund Investment Affects
the Gradient of Teaching Quality

Empirical research by the Learning Policy Institute in the
United States shows that when educational funds are tilted
towards '"core teaching eclements"

(teacher training,

small-class  teaching, curriculum development), the
improvement range of students' academic performance is
37% higher than that of "hardware investment" (school
building construction, equipment procurement) [6]. Chinese
cases have also verified this law: a vocational college
allocated 60% of funds the of

"double-qualified" teachers (economic activity), and its

its to training
award-winning rate in skill competitions increased from
15% to 48% within 3 years (teaching achievement), forming
a positive cycle of "investment - quality" [2].

3.1.2.Economic

Management Efficiency

Ensures the Stability of Teaching Processes

Higher education is a capital-intensive field, and the level of
financial management directly affects the continuity of

teaching. For example, the requirement of "budget
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performance management" proposed in China's "Education
Modernization 2035" has promoted universities to establish
a linkage mechanism of "teaching needs - budget allocation".
Through refined cost accounting, a public university reduced
the proportion of non-teaching expenditures from 28% to
15%, and all the saved funds were used for laboratory
upgrading, increasing the opening rate of practical courses
by 22% [9].

3.2.Feedback  Mechanisms of Teaching
Activities for Economic Activities
3.2.1.Reputation Accumulation Expands

Resource Channels

The '"brand effect"

significant

formed by teaching quality has
"985 Project”

universities obtain an average social donation 5.2 times that

economic value: Chinese
of ordinary universities by virtue of high-quality teaching
and scientific research achievements; a private middle
school increased its annual tuition income growth rate from
8% to 23% through the improvement of college entrance

examination admission rate (teaching achievement) [13].

3.2.2.Social
Policy Dividends

Value Transformation Obtains

The social benefits of teaching activities can be directly
transformed into economic resources. For example, the
"order-based training" (teaching activity) in vocational
colleges meets the employment needs of enterprises, not
only obtaining enterprise equipment donations (with an
average value exceeding 5 million yuan per school) but also
being able to apply for government "industry-education
integration special subsidies" [11]; the poverty alleviation
training (extended teaching activity) in universities can be
included in government procurement service projects, with
an average annual increase of 3 million yuan in income [14].
3.3.Complementarity Orientation in Policy

Practice

of

complementarity into educational reform: China's "Measures

Many countries have incorporated the principle

for the Administration of Vocational Education Program
Settings" in 2024 clearly requires that "the budget for

program construction must match industrial needs",
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promoting the connection between enterprise funds and
teaching resources; Russia's "Higher Education Digital
Transformation Plan (2025-2030)" lists "improvement of
teaching quality" and "optimization of school-running costs"
as equal assessment indicators, forcing universities to

achieve economic-teaching coordination [10].

FUNDING ALLOCATION COMPARISON

U.S. Learning Policy Insttute Data: China Vocational College Case:
+37% higher improvement 60% "Dual-Tacher" Training - Skill
80% | Competition Win Rate 15% — 48%
25%

5%

10%

Impoveemt Teacing Quallity (%)

0

Core Instructional Investment latelhum Hardware Hardware
Teacher Training Curriculum Facilities Investment
Development

MANAGEMENT EFFICIENCY COMPARISON

Non-Instructional Expendture Practical Course
Ratio (%) Openness Rate (%)

S
g
2

Public University Data:
Non--Teaching Costs
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| 28% stcal Course
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DATA SOURCES: (6] Learning Policy Institute 2025 Report, [2] China Vocatioal College Reform Cases

Fig.2.Bar Chart Comparing the Support Effect of Economic

Activities on Teaching Activities

4.SWOT Analysis of Realizing
Complementarity in Chinese Educational
Institutions
4.1.Strengths

* Improved policy support system: The government has
achieved "two increases" in educational funds for 10
consecutive years. In 2024, the total national educational
fund investment reached 6.8 trillion yuan, of which 85%
was clearly required to be used in core teaching areas
[9].

* Initial formation of conceptual consensus: Case surveys
show that 82% of the directors of educational institutions
recognize the principle of "economy serving teaching",
and 65% of universities have incorporated teaching
achievements into the basis for financial budget
allocation [15].

* Solid digital foundation: More than 90% of universities
nationwide have built financial-teaching data sharing
platforms, which can real-time monitor the correlation

between resource use and teaching effects [12].

4.2.Weaknesses

* Significant inter-departmental coordination barriers: The
average communication frequency between financial
departments and teaching departments is only once a
month, and 43% of cases have the problem of
"disconnection between budget allocation and teaching
needs" (for example, a university allocated 30% of its
funds to administrative office, resulting in insufficient
funds for practical courses) [15].

* Unbalanced resource allocation structure: The average
proportion of "marketing expenditure" in private middle
schools reaches 25%, far exceeding that of "teacher

(12%); the

non-teaching staff establishment in some universities

training expenditure" proportion  of
exceeds 40%, occupying teaching resources [5].

* Shortcomings in management capabilities: 60% of the
directors

of teaching departments lack financial

knowledge, and only 18% of institutions have
established an inter-departmental training mechanism for

"teaching - finance" [interview data].

4.3.0pportunities

* Policy dividends from industry-education integration:
China's "Opinions on Deepening the Construction of a
Modern Vocational Education System" proposes that
"enterprises participating in school-running can enjoy tax
reductions". In 2024, the funds invested by enterprises in
education increased by 35% year-on-year, providing
resources for economic-teaching complementarity [11].

*  Empowerment of digital tools: Big data technology can
realize "teaching demand prediction - dynamic budget
adjustment". For example, a university optimized the
allocation of laboratory resources in advance by
analyzing students' course selection data, increasing
equipment utilization rate by 40% [12].

* Increased participation of social resources: In 2024, the
donation amount of China Education Development
Foundation reached 120 billion yuan, of which 70% was
designated for

teaching-related projects, providing

financial supplements for complementarity [14].

4.4. Threats

* Economic fluctuations impact resource supply: In 2023,
the local government's educational fund budget was

reduced by an average of 8%, leading some universities
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to suspend the update of teaching equipment [interview
data].

e Increased risk of commercialization alienation: 30% of
private middle schools have the phenomenon of
"reducing teaching investment to increase profits", such
as reducing the class hours of experimental courses and
lowering teachers' salaries [case analysis].

* High institutional coordination costs: The average

approval process between educational departments and

financial departments takes 2 months, resulting in the
failure of timely availability of funds urgently needed for

teaching [policy text analysis].
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[
STRENGTHS
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« Digital Tooling (Big Data Optimizes
Resource Allocation Allocation,
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5.Optimization Strategies: Practical Paths to

Strengthen Complementarity

5.1.Establish a "Teaching-Oriented" Financial
Philosophy

Establish a budget mechanism with priority to teaching
needs: Require financial departments to conduct "teaching
resource demand surveys" (covering 40% of teachers and
40% of students) before budget formulation, ensuring that
the proportion of funds in core teaching areas (curriculum
development, practical teaching) is not less than 60%.

"thrifty

supervision: Real-time publicize the use of teaching funds

Implement school-running" and democratic
through a "financial disclosure platform", establish a

supervision committee composed of faculty and staff
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representatives, and conduct voting deliberation on
non-teaching expenditure projects exceeding 100,000 yuan.

Carry out interdisciplinary training: Incorporate "educational
economics" into the compulsory courses for directors of
teaching departments, and organize joint training between
financial and teaching departments no less than 4 times a

year to enhance coordination awareness.

5.2.Construct

Coordination Mechanism

an Inter-Departmental

Set up a resource allocation coordination committee: Led by
the principal, the members include the director of the
financial department, the director of the academic affairs
department, and teacher representatives (accounting for
30%), holding monthly meetings to review teaching resource
needs and budget execution.

Implement "teaching - finance" project-based management:
For major teaching projects (such as program construction,
training base upgrading), set up inter-departmental special
teams to realize the whole-process coordination of "demand
proposal - budget application - effect evaluation".

Establish performance-linked assessment: Incorporate "the
satisfaction of teaching departments with financial services"
(weight 40%) into the assessment of financial departments,
and "resource use efficiency” (such as equipment utilization
rate) into the assessment of teaching departments to force
coordination.

to

5.3.Apply Digital Tools

Management Accuracy

Improve

Build an integrated "teaching - finance" platform: Integrate
data such as student scores, course offerings, and fund
expenditures, and develop a correlation analysis module of
"resource input - teaching output" to provide data support for
budget adjustment.

Promote dynamic budget management tools: Adopt digital
platforms such as FineReport to real-time monitor the
of budget When the

over-expenditure/surplus of funds in a certain teaching area

progress execution.
reaches 15%, automatically issue an early warning and
suggest adjustment plans [12].

Establish a teaching demand prediction model: Based on
historical data (such as the number of students selecting

courses, demand for skill competitions), predict the teaching
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resource needs for the next year through machine learning

algorithms, and optimize the budget structure in advance.

5.4.Deepen the Integration of Production,

Education, and Research and Social
Cooperation
Promote "order-based" resource connection: Vocational

colleges and enterprises co-build "teaching - production"

bases. Enterprises provide equipment and teachers
(economic resources), and schools carry out targeted talent
training (teaching output), forming a closed loop of
"resource input - talent transportation - enterprise feedback".
Expand social resource channels: Universities set up
funds" to attract

donations (such as naming laboratories), and the donated

"education development enterprise

funds are specifically used for teaching innovation; middle

schools cooperate with communities to carry out

"after-school services" to obtain community venue support
(resource complementarity).
Establish

evaluation

Standardize  cooperation management: an

"industry-university-research cooperation
system", requiring that the proportion of teaching-related
investment in cooperation projects is not less than 70%, so
as to avoid "emphasizing cooperation form over teaching

effectiveness".

5.5.Improve the Supervision and Feedback

Mechanism

Strengthen financial transparency and auditing: Issue a
"Teaching Fund Use Report" every quarter, focusing on
disclosing the expenditure details of core areas such as
"teacher training" and "experimental teaching"; add a special
item of "economic - teaching complementarity evaluation"
in the annual audit.

Establish multiple feedback channels: Collect opinions on
resource allocation through questionnaires (covering
students, teachers, and enterprise partners), and departments
with a feedback rate lower than 80% need to submit
rectification plans.

Carry out complementarity effect evaluation: Set
quantitative indicators (such as "input-output ratio of
teaching funds", "resource waste rate"), conduct annual
evaluations, and link the evaluation results with the budget

for the next year.
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Conclusion

The complementarity between economic and teaching
activities in educational institutions is a three-level unity of
"resource support - value feedback - goal coordination",
rather than a simple linear relationship of "capital input -
teaching output". Chinese educational institutions have
advantages in realizing complementarity in terms of policy
support and digital foundation, but problems such as
departmental barriers and unbalanced resources restrict the
synergy effect. Through the five strategies of "concept
mechanism construction -

remodeling - technology

empowerment - cooperation expansion - supervision
guarantee”, the obstacles to realizing complementarity can
be effectively solved, and the efficiency of educational
management can be improved.

In the future, we can compare the complementarity models
of educational institutions in different countries (such as
transition economies like Belarus) to extract adaptive
experiences of "low cost and high efficiency"; verify the
impact coefficient of economic investment structure on
teaching quality through panel data models to provide
accurate basis for budget allocation; explore the application
of artificial intelligence in "teaching demand prediction -
dynamic budget adjustment”, such as simulating the
teaching effects of different resource allocation schemes

based on digital twin technology.

REFERENCES

1.  Bohr, N. (1971). Collected scientific works (Vol. 2).
Nauka Publishing House.

2. Chinese Academy of Educational Sciences. (2023).
Methodology and key points of educational resource
allocation [EB/OL].

3. FineReport Blog. (2024, December 30). How can the

education industry use reporting tools to track the

relationship between teachers' salary costs and the
number of students? [EB/OL].

He, X. Z. (2025, August 28). Promoting the

high-quality development and effective management of

[EB/OL].

universities in a coordinated manner



Research Article

International Journal of
Multidisciplinary Research

[JMR

Print ISSN 3105-8884

Online ISSN 3105-8892

MexpayHapoaHbIi HHCTUTYT
npaBneHns 1
npegnpuHUMaTenbCTaa

November 2025, Vol. 1, No. 2

Guangming Daily. https://www.gstheory.cn (Accessed

November 28, 2025).

Learning Policy Institute. (2025, April 8). The
importance of funding: Education budgets and student
outcomes [EB/OL]. https://learningpolicyinstitute.org

(Accessed November 28, 2025).
Li, L. (2024, December 10). Integrating cross-border

resources, diversified resource integration:

Complementarity and integration between education
and industry and their common development [EB/OL].
Jiefang Daily. https://www.scst.edu.cn  (Accessed

November 28, 2025).
Matyushkina, M. D. (2019). School effectiveness and

its evaluation criteria in the context of tutoring and
internet popularization. Education in the 21st Century,

1(25), 53-64.
Ministry of Education of the People's Republic of

China. (2018). Historical achievements of vocational
education reform and development in China in 30 years
[EB/OL].

http://www.moe.gov.cn/jyb_xwib/xw_zt/moe 357/s35

80/moe_2448/moe_2450/moe_2456/tnull_39520.html
(Accessed November 28, 2025).

Psychology of Complementarity. (n.d.). Why we
different [EB/OL].

choose people

https://mentalzon.com/ru/post/1733/mcuxonorus-KoMm

62

10.

11.

12.

13.

14.

15.

JIEMEHTapHOCTHU-II0YEMY-MBI-BBIOpaTh-Pa3HBIX

(Accessed November 28, 2025).
SparkMap. (2023). Public education funding and

[EB/OL].

(Accessed November 28, 2025).
The Communist Party of China Central Committee &

student outcomes https://sparkmap.org

The State Council. (2019, February). China education
[EB/OL].

(Accessed November 28, 2025).
The State Council. (2018, August 27). Opinions on

modernization 2035 https://www.gov.cn

further improving the structure of educational funds

and enhancing the efficiency of their use (Guo Fa

(2018]) No. 82) [EB/OL)].
Anonymous. (2008). Thoughts on the optimal direction

of university financial management serving the

educational process. Journal of Shenyang Normal
University, 10(3), 19-20.

Volchik, V. V., Savko, P. O., & Maskaev, A. 1. (2018).
Complementarity of institutional and organizational

changes in the context of university restructuring.

Journal of Institutional Research, 10(4), 156-172.
Yue, C. J. (2022, July 15). Mutual promotion and

common development of education and economy
[EB/OL].
(Accessed November 28, 2025).

Guangming Net. https://theory.gmw.cn


https://www.qstheory.cn/
https://www.qstheory.cn/
https://www.qstheory.cn/
https://learningpolicyinstitute.org/
https://www.scst.edu.cn/
https://www.scst.edu.cn/
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
http://www.moe.gov.cn/jyb_xwfb/xw_zt/moe_357/s3580/moe_2448/moe_2450/moe_2456/tnull_39520.html
https://mentalzon.com/ru/post/1733/
https://mentalzon.com/ru/post/1733/
https://mentalzon.com/ru/post/1733/
https://mentalzon.com/ru/post/1733/
https://sparkmap.org/
https://www.gov.cn/
https://www.gov.cn/
https://theory.gmw.cn/

International Journal of
Multidisciplinary Research

MexpayHapoaHbIi HHCTUTYT
yNpaBneHns 1
npegnpuHUMaTenbCTaa

[JMR

Research Article Print ISSN 3105-8884

https://doi.org/10.65231/ijmr.v1i2.54
Research on the "Digital Divide" Problem in Artificial Intelligence

Online ISSN 3105-8892

November 2025.Vol.1.No.2

Education Management Innovation

Qin Chen'?*, M.K Zhudro®

'Guangdong Baiyun University, 510080, Guangzhou city, China

’International Institute of Management and Business,220086, Minsk City, Belarus

3Belarusian National Technical University,220013,Minsk, Belarus

KEYWORDS ABSTRACT

Artificial intelligence ;  The deep integration of artificial intelligence (AI) technology with education management is profoundly

Education transforming education governance models towards precision, personalization, and intelligence. However,
management ; while the technological wave brings efficiency, it may also exacerbate or create new inequalities — the
Educational "digital divide . " Therefore, bridging the digital divide is a crucial measure to promote balanced
innovation, educational development and achieve educational modernization. This paper expands research on the
Digital divide; "digital divide" from the access level to the level of capabilities and benefits, and integrates it with theories
Educational equity of technological innovation and education, providing a new framework for promoting the healthy and
sustainable development of Al-enabled education management.
INTRODUCTION

In the field of education management, the application of
artificial intelligence is reshaping management processes
and models in all aspects. Its potential to improve efficiency,
liberate manpower and realize personalized services has
Governments and international
"Al

Education" at a strategic high position [1]. Practice shows

attracted much attention .
organizations around the world have placed +
that due to differences in economy, society, culture and
existing education foundation, there are significant gaps in
the opportunities and abilities of different regions, schools
and groups of teachers and students to access, utilize and
benefit from these Al management tools and platforms. This
gap is the new form of "digital divide" in the field of
education in the Al era. Therefore, bridging the digital divide
is an important measure to promote balanced development

of education and realize the modernization of education .

1.Definition and Application Research of
Artificial Intelligence Educational
Management Innovation

in

1.1.Core Concepts

At the moment when global digital transformation and
education modernization are converging, the foundation,
goals and methods of artificial intelligence education are
constantly changing . Intelligent education is based on big
data and uses artificial intelligence technology to accurately
calculate students' knowledge base, subject orientation,
thinking type, emotional preference and ability potential.
According to the laws of cognition and education, it
scientifically implements teaching according to aptitude,
realizes  personalized training and comprehensive
improvement of talent quality[2]. The characteristics of
artificial intelligence education are applied to the fields of
educational administration, school governance, teaching
management, and student services, aiming to improve
decision-making science and

management efficiency,
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educational equity.

1.2.Innovative  Application  Scenarios of
Artificial Intelligence in Educational
Management

Educational management can be divided into three

dimensions: "managing people" (students and teachers),
"managing affairs" (teaching, research, and evaluation), and
"managing things" (resources and facilities) . Artificial
intelligence is permeating all these areas[3].

1. Student development and precision management .
Personalized learning path planning : Al analyzes students'
learning behavior, grades, and knowledge gaps to customize
dynamic learning plans and resource recommendations,
achieving "one plan for each student".
Mental health and risk early warning . By analyzing
students' behavioral data, facial expressions and voice
(within compliance with regulations) on the campus network
and digital platforms, as well as questionnaire results, Al can
identify risks such as anxiety, depression, and bullying at an
early stage, and provide timely warnings and interventions.
Learning planning and college application guidance . Based
on massive amounts of data on universities, majors, and the
job market, combined with student interest and ability
profiles, Al can provide scientific career planning advice.

2. Teacher Support and Professional Development
Intelligent teaching assistant . Al helps teachers analyze
student learning, automatically grade objective questions,
and generate personalized practice questions, reducing
administrative burdens and allowing teachers to focus more
on instructional design and teacher-student interaction.
Precision teaching research and training . Al analyzes
(with

authorization) to provide objective feedback on teaching

teachers' classroom recordings and videos

language, interaction patterns, and pacing, supporting
precision teaching research. Simultaneously, it delivers
customized professional development resources to teachers.
3. Reform of Teaching Management and Quality Evaluation
Process-oriented evaluation system . Moving beyond a
single outcome-based evaluation, Al can track the entire
learning process of students and build a comprehensive
evaluation model that includes multiple dimensions such as
knowledge acquisition, ability improvement, participation,
and collaboration skills.

Teaching quality monitoring and diagnosis . Al can perform
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macro-level analysis of teaching quality at the regional,
school, and class levels, diagnose common problems, and
provide data support for educational decision-making.

4. Intelligent administration and operation

Data and Decision Support . Provides schools and regional
education administrators with visualized data dashboards to
monitor the real-time operation of the education ecosystem
and enable data-driven, scientific decision-making.
Intelligent scheduling and resource allocation . Taking into
account multiple complex constraints such as teachers,
classrooms, courses, and student course selection, Al can
generate optimal scheduling schemes and resource allocation
plans.

Campus safety and facilities management . Utilizing visual
Al and IoT data, we can achieve campus safety monitoring
and early warning, intelligent energy consumption control,
and predictive equipment maintenance.

1. STUDENT DEVELOPMENT
& PRECISION MANAGEMENT

2. TEACHER SUPPORT
DEVELOPMENT

3. MANAGING AFFAIRS
DEVRAGING THINGS

+ Personsized Learning Paths:
Al ahalyses behavior, grades,
ansk porits for dynamic plans.

= Intelligent Teaching Assistant: « Smart Tmetabling & Resource
Al rading, scheduling

« Smart Timetabling considles imats
masadiesxite, sctientffic complex
constaints

+ Study Planning & College ealvice
based data, student profies.

2. TEACHER SUPPORT &
PROFESSIONAL DEVELOPMENT

3. INSTRUCTIONAL MANAGEMENT
& QUALITY ASSESSIENT INNOVATION

4. ADMINISTRATION &
‘OPERATIONAL INTELLIGENCE

* Data & Dedision Support.Al
dashboards for realine ecotlsting
complex conaxiiing

* Intelligent Teaching Assistant: = Process-Oriented Evaluation:
Al it t mufti-

« Campus Sshiy & Facillity Maragement
Visual Al, 10T data for safer
safety alerts, smart energy,
prediitive maintenance

« Teaching Quality Monitoring: Al
diagnosis comies at traevels, (nleaction,
pasting} for data-driven decisions)

Fig.1. Al Innovation in Educational Management: Definition

and Application Research

2.Research on the '"Digital Divide" Problem in
Artificial Intelligence Education Management
Innovation

2.1.The New Connotation of the
Divide”

“Digital

The traditional "digital divide" primarily refers to the
disparities in opportunities and capabilities among different
social groups to access and use digital technologies (such as
the internet and computers) in the digital age. These
disparities can exacerbate social inequality and wealth
disparity. It includes not only access to digital networks (the
accessibility divide) but also proficiency in using digital

tools and services (the usability divide). Now, in the context



International Journal of
Multidisciplinary Research

[JMR

Research Article Print ISSN 3105-8884

Online ISSN 3105-8892

MexpayHapoaHbIi HHCTUTYT
npasneHns n
npeanpuHUMaTenbCTBa

November 2025,Vol.1,No.2

of innovation in education management driven by artificial
intelligence , the divide has evolved into an "intelligence
divide," encompassing three levels:

First , the access chasm .

network,

Does the campus have the

hardware, high-speed and basic digital
environment to support the operation of Al systems?

Second , the usage gap . Do administrators, teachers, and
students possess the digital education management skills and
literacy necessary to effectively utilize Al management
tools ?

Third , the value gap . Can we extract deep value from Al
applications, including data-driven  decision-making,
personalized services, and business model innovation, rather

than just superficial forms ?

2.2.A Three-Dimensional Analysis of the
"Digital Divide" in Al-Driven Educational
Management Innovation

1. Infrastructure and Data Access Gap

Manifestations: There are huge gaps between regions and
campuses in terms of hardware (servers, sensing devices),
high-speed and stable networks, and basic digital platforms
required to support the Al management system[4] . More
importantly, there is a data access gap—weak schools lack
the ability to generate high-quality, structured data (such as
the lack of a unified academic affairs and student registration
system), which leads to their "data poverty" and makes it
impossible to provide "fuel" for Al models.

Causes: Differences in economic development levels, fiscal
investment, and historical debts. This is the most obvious,
but not the only, gap.

2. The gap between data literacy and AI application
capabilities

** Administrative JRE

Manifestations: Capability Gap
Principals and administrators lack awareness and ability in
"data-driven decision-making," failing to understand,
interpret, or even question the Al system's suggestions,
leading to "system stagnation" or "blindly following."
**Teacher Capability Gap :** Teachers feel uncomfortable,
distrustful, or lack the operational skills to integrate into Al
management processes (such as using Al learning reports to
guide teaching). **Teacher and Student "Being Managed"
Competency Gap :** Teachers and students, as the subjects
evaluated and guided by the Al system, lack understanding

of its operational logic and their own data rights, leaving
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them in a passive and voiceless state[5].

Causes: Lack of training system, insufficient support for
professional development, and slow organizational culture
transformation. This is a deeper and more critical gap.

3. The gap between innovation benefits and empowerment
outcomes

Performance: Even after connecting to the system and
possessing basic usage capabilities, the " actual benefits "
gained by different entities from Al management vary
significantly. Schools with superior resources can leverage
Al to "add icing on the cake," further strengthening their
competitive advantage (such as more precise cultivation of
top-notch innovative talents); while weaker schools may
only be able to "barely maintain" basic management
functions, unable to reach in-depth innovation. Al may
solidify and amplify existing educational inequalities.

the

(supporting resources, expert support, cultural atmosphere),

Causes: Differences in innovation ecosystem

potential biases in Al algorithms (training based on data

from advantageous groups), and a singular definition of

" n T T T
benefit" in the evaluation mechanism (such as
overemphasizing score improvement).
Enables/Constraints
INFRUSTRCTURE & DATA DATA LITERACY. & INNOVATION BENEFITS
ACCESS DIVIDE ‘Al APLLICATION & EMPOWREMENT
CAPABILITY DIVIDE O A COMEDIYIDE
Manifestation et Manifestation
« Hardware, Network, & Platform Gapg el N « Disparte Benefits
(Senvers, Sensors, Suec igh < * Administrator Data-Decision Gap (Value-add" vs.
Highsd Inteme’ (3] Q . ng:zg‘;&:x:qlmp (i “Barely Sustaning’)
> EJ Understanding, Dirt, kil Deficit) = K -17
=0 Root Craliis =
fockCaees Stak Entrenchrment of Inequality
takestation . rment of Inequali
. 'ff:kaQ(EingZ\uea © Tescher CompetaneyGop (Al Amlpifies Existing
Data; 'Data Poverty'(3] (Lack of Untisi des Rights Awareness Gaps)
Root Causes BootcAises Root Causes
« Missing Training Systems
+ Economic Development Levels Aot Profosiona + Uneven Innovation Ecosytems
+ Fiscal Investment Disparites Data Right Cultre Sh (Support, Cultre)
* Historical Dscreppencis Z « Monlliothic "Success' (eg, Solely
Solely Ty Test Scores)
Resource Genesed Data . Trained _on Biassed Data
(@emeeation/Futher Investent . Casésed Data)

Fig.2.Three-Dimensional Analysis of the "Digital Divide" in

Al Educational Management Innovation

3.Bridging the Gap: Innovation Pathways and
Strategies

1. Policy guidance and balanced development:

Establish an Al+education management development index
and baseline standards to clarify the level of intelligent
management that schools should achieve at different stages
of development.

Establish special transfer payments or public funds to
prioritize  providing and

lightweight, open-source,

customizable Al management tools and basic data platforms
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to underdeveloped regions and schools.

Promote "group-style" development, encourage

share Al

management experience, models, and even computing

strong

schools to support weaker schools, and
power.

2. Capacity building and competency enhancement:
"Educational data literacy" and "AI general knowledge" will
be included in the mandatory training and assessment for
principals and education administrators.

We conducted training for all teachers on "human-machine
collaboration" management scenarios, focusing on how to
interpret data and how to collaborate with Al to make better
educational decisions.

Offer digital citizenship courses for students and parents to
help them understand the principles, rights, and boundaries
of Al management.

3. Technological Approach and Business Model Innovation:
Advocating for "lightweight and scenario-based" innovation:
Instead of pursuing a "large and comprehensive" Al platform,
we develop "micro-applications" that solve specific
management pain points (such as intelligent class scheduling,
dropout warning, and personalized homework distribution).
Promote open-source ecosystem and public models:
Education authorities can take the lead in building open
education data pools (after anonymization) and benchmark
algorithm models to reduce technical barriers and costs.
Explore “human-centered Al design™: ensure that Al tools
are transparent, explainable, and interventionable, and retain
necessary human review and emotional communication links
in management processes.

4. Ethical Norms and Institutional Development

Establish a school-level Al ethics committee, formulate
norms for data collection, use, and auditing, and protect the
privacy of teachers and students.

Improve the accountability mechanism for algorithms to
ensure that Al-assisted decisions (such as evaluation and
resource allocation) are traceable, appealable, and
correctable.

We foster an organizational culture of "intelligent for good,"
emphasizing that Al empowers rather than replaces, with the
ultimate goal of promoting holistic human development and

educational equity.

Conclusion

Artificial intelligence (AI) presents a historic opportunity for
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the modernization of education management. Al-driven
innovation in education management represents not only a
tool upgrade but also a paradigm shift in the education
governance system. Its goal is to leverage technology to
build a more efficient, equitable, and flexible education
the

development of individuals. With the essence of education at

management system, ultimately serving holistic
its core, technology should become a supporting force for
promoting high-quality education development. Therefore,
promoting Al-driven innovation in education management
must place bridging the digital divide and promoting
educational equity at its core. Adhering to the fundamental
value orientation of promoting educational equity and
human development, while pursuing efficiency, greater
attention should be paid to the deep integration of
technological ethics and the principles of educational equity
at the operational level, continuously exploring these
principles, so that Al-driven innovation in education
management truly becomes an equalizer for promoting

high-quality education development .
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ABSTRACT

Carbon accounting;

The cement industry is a crucial basic raw material sector for national economic development, as well as a
key area of energy consumption and carbon dioxide (CO:) emissions. Taking the cement industry in
Liaoning Province as the research object, this study systematically conducts research on carbon accounting
and emission reduction pathways based on CO; emission data from fossil fuel combustion and production

processes during 2000-2022. The accounting results indicate three key findings: the total industrial

Cement; emissions present a three-stage characteristic of "fluctuating growth - peak - decline"; the emission
Emission reduction structure has shifted from "combustion-dominated" to "balanced dual sources"; the emission reduction
pathways effect of combustion emissions is significant, while process emissions have become a bottleneck due to
rigid constraints. Based on the accounting results, corresponding emission reduction policies are proposed.
The research findings can provide data support and reference for the low-carbon transformation of the
regional cement industry.
INTRODUCTION

Global climate change stands as one of the most pressing
challenges confronting the world today. As the primary
greenhouse gas, controlling carbon dioxide (CO-) emissions
is crucial for addressing this challenge [1]. Cement, as an
indispensable core raw material for construction projects and
infrastructure development, has played an irreplaceable role
in the process of industrialization. However, carbon
emissions from the cement industry remain persistently high,
making it one of the most concerning sectors in terms of
CO; emissions [2]. Emissions from cement, glass, and other
industries account for approximately 50% of total industrial
CO; emissions [3], making it a key carbon source in the
industrial sector. The European Union's Carbon Border
Adjustment Mechanism (CBAM) officially took effect in
October 2023 and is currently in the transition period. It
aims to ensure that imported goods pay the same carbon
price as products within the EU, initially covering six
categories of commodities: steel, cement, aluminum,
electricity, hydrogen, and fertilizers. This initiative has

reshaped global trade rules and is forcing the cement

industry to accelerate its low-carbon transition [4].

The cement industry serves as a critical basic raw material
sector for China's national economic development, while
also being a key area of energy consumption and carbon
dioxide (CO:) emissions. China's cement output has
remained above 2 billion tons for many consecutive years,
with both its output and consumption accounting for over
50% of the global total [5], resulting in substantial energy
consumption and CO emissions”.Therefore, achieving
low-carbon development in the cement industry is vital for
comprehensive emission reduction [6]. It is estimated that
CO> emissions from China's cement industry account for
approximately 80% of those in the building materials
industry and over 10% of the national total CO; emissions,
making it a key sector for China's carbon reduction

efforts”.Guided by the "dual carbon" goals (peaking carbon

“See National Carbon Market Information Network.
https://www.cets.org.cn/zjsj/6512.jhtml.

®See Ministry of Ecology and Environment of the People's
Republic of China.https://www.mee.gov.cn/zcwj/zcjd/.
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emissions before 2030 and achieving carbon neutrality
before 2060), China has clearly articulated its targets. As an
important basic industry of the national economy, the
emission reduction progress of the cement industry directly
affects the pace of achieving the country's "dual carbon"
goals. Since 2021, with the decline in demand for cement
products, China's cement output has shown a downward
trend, and the contradiction of excess cement production
capacity has become more prominent. In response, China
has introduced a series of policy measures.

In January 2024, the Ministry of Ecology and Environment
of the People's Republic of China issued the Opinions on
Promoting the Implementation of Ultra-Low Emissions in
the Cement Industry, proposing key tasks such as optimizing
and adjusting the industrial structure, steadily advancing the
ultra-low emission transformation of existing enterprises,
coordinating the synergistic reduction of pollution and
carbon emissions in the cement industry, and strengthening
the whole-process refined environmental management.

In June 2024, the National Development and Reform
Commission and other relevant departments issued the
Special Action Plan for Energy Conservation and Carbon
Reduction in the Cement Industry, setting the following
targets by the end of 2025: controlling cement clinker
production capacity at around 1.8 billion tons; ensuring that
the the
benchmark energy efficiency level reaches 30%; completing
the of

production capacity below the baseline energy efficiency

proportion of production capacity meeting

technological transformation or phasing out
level; and reducing the comprehensive energy consumption
per unit of cement clinker by 3.7% compared with 2020.
During 2024—2025, the

conservation and carbon reduction transformations and the

implementation of energy

renewal of energy-consuming equipment in the cement
of

approximately 5 million tons of standard coal and reduce

industry are expected to achieve energy savings

CO: emissions by around 13 million tons.

8000
6000
4000
2000 00,0222

0

2000 2005 2010 2015 2020 2025

Source: Juhui Data Network Chttps://www.gotohui.com/) .
Fig.1. Cement Output of Liaoning Province (2000-2022)

As a core province of China's old industrial base in
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Northeast China, Liaoning Province, relying on its abundant
limestone resources and improved industrial system, has
become an important cement production base in North China.
Its annual cement output is shown in Figure 1.

From the perspective of regional development needs,
Liaoning Province is in a critical stage of transformation and
upgrading as an old industrial base. As a traditional
high-energy-consuming industry, the green transition of the
cement industry is an important part of the optimization of
the regional industrial structure. Currently, the cement
industry in Liaoning Province is facing multiple challenges:
on the one hand, backward production capacities such as
traditional shaft kilns and wet-process kilns still remain, and
the energy-saving transformation of advanced dry-process
kiln production lines has not yet fully covered all enterprises;
on the other hand, the substitution rate of new energy is less
than 10%, coal remains the main energy source, and carbon
emission intensity remains persistently high. Against this
background, conducting targeted carbon accounting, tapping
into emission reduction potential, and designing emission
reduction pathways adapted to regional characteristics have
become key initiatives to promote the green transition of
Liaoning Province’s cement industry and support the
achievement of regional "dual carbon" goals.

Building on this foundation, this study takes the cement
industry in Liaoning Province as the research object and
constructs a carbon accounting system. By comparing and
analyzing advanced domestic and foreign emission reduction
technologies and policy experiences, combined with
Liaoning Province’s resource endowments and industrial
foundation, emission reduction pathways are designed from
upgrading,
substitution, and policy guarantees. This research can

dimensions such as technological energy
provide data support for Liaoning Province to formulate
precise emission reduction policies for the cement industry,
as well as theoretical reference and practical experience for
the green transition of high-energy-consuming industries in
China’s old industrial bases in Northeast China.

As a prerequisite and foundation for precise emission
reduction, carbon accounting is a core technical method to
identify carbon emission sources and quantify emission
reduction potential. Currently, China’s carbon accounting
system for the cement industry has been formed with the
Guidelines for Compiling Provincial Greenhouse Gas
Inventories and the Guidelines for the Accounting Methods

and Reporting of Greenhouse Gas Emissions from Cement
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Production Enterprises as the core. However, regional-level
accounting still suffers from insufficient refinement. Cement
enterprises in Liaoning Province exhibit a distribution
of with

concentration," and enterprises of different scales vary

characteristic "wide  dispersion partial
significantly in production processes, energy structures, and
environmental protection facilities. Generic accounting
methods struggle to accurately reflect the actual carbon
emission situation of the regional industry, leading to a lack
of precise data support for the formulation of targeted

emission reduction policies.

1.Theoretical Basis

Cement production is a resource- and energy-intensive
manufacturing process, accounting for approximately
12% to 15% of total industrial energy consumption, while
cement production contributes 5% to 8% of global
anthropogenic carbon dioxide (CO: ) emissions [7]. The
emission sources included in the accounting and reporting
of greenhouse gas emissions from cement production are:
fossil fuel combustion emissions and process emissions
[8]. In this study, CO2 emissions from Liaoning” s cement
industry are calculated in accordance with the carbon
accounting methods provided in the IPCC Guidelines for
National Greenhouse Gas Inventories (IPCC, 2006) [9]
and its revised version (IPCC, 2019) [10].

1.1.Fossil Fuel Combustion Emissions

Since the National Bureau of Statistics has not disclosed
data on fossil fuel combustion emissions specifically for
cement, this study estimates such data based on the fossil
fuel consumption data of the non-metallic mineral products
industry published by the Bureau. The non-metallic mineral
products industry covers multiple sub-sectors including
cement, glass, and ceramics, among which cement accounts
for the largest proportion of carbon emissions. Therefore,
this study uses the fossil fuel consumption data of the
non-metallic mineral products industry as a proxy for
cement-specific data in the accounting process.

(1) Calculation Formula.The CO: emissions from fuel
combustion activities refer to the sum of CO: emissions
generated by the combustion of various fuels during the
accounting and reporting period of an enterprise, which is

calculated in accordance with Formula (1).
x

combustion — =1 ( 1 )
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Where:
Ecombusion refers to the net CO: emissions generated from
the combustion of fossil fuels consumed during the
accounting and reporting period, with the unit of tonne of
carbon dioxide (tCOz).
AD; refers to the activity level of the i-th type of fossil fuel
during the accounting and reporting period, with the unit of
gigajoule (GJ).
EF; refers to the carbon dioxide (CO2) emission factor of the
i-th type of fossil fuel, with the unit of tonne of carbon
dioxide per gigajoule (tCO2/GJ).
i refers to the type of fossil fuel consumed on a net basis.
The activity level (AD;) of the i-th type of fossil fuel during
the accounting and reporting period is calculated in
accordance with Formula (2).

AD; = NCV; X FC; 2)
Where:
NCV; is the average net calorific value of the i-th type of
fossil fuel during the accounting and reporting period, with
the unit of gigajoule per tonne (GJ/t) for solid or liquid fuels,
and gigajoule per 10,000 cubic meters (GJ/10,000 Nm?) for
gaseous fuels;
FC;

during the accounting and reporting period, with the unit of

is the net consumption of the i-th type of fossil fuel

tonne (t) for solid or liquid fuels, and 10,000 cubic meters
(10,000 Nm?) for gaseous fuels.

The carbon dioxide emission factor of fossil fuels is
calculated in accordance with Formula (3).

44
X —
12

x

3)

Where:

CC; is the carbon content per unit calorific value of the i-th
type of fossil fuel, with the unit of tonne of carbon per
gigajoule (tC/GJ);

OF; is the carbon oxidation rate of the i-th type of fossil fuel,
with the unit of percent (%).

1.2.Process Emissions

The carbon dioxide emissions resulting from the
decomposition of carbonates corresponding to clinker
exclude those generated by the decomposition of
carbonates associated with the dust from the kiln stack
(kiln inlet) and bypass exhaust dust, as well as the carbon
dioxide emissions from the calcination of non-fuel carbon

in the raw meal.



International Journal of
Multidisciplinary Research

[JMR

Research Article Print ISSN 3105-8884

Online ISSN 3105-8892

R\ MexpyHapopHbIii HCTUTYT
yNpaBneHus v

5/ npennpuHUMaTEnbCTBA
oy

November 2025,Vol.1,No.2

The carbon dioxide emissions during cement
production are mainly derived from the carbon produced
by the decomposition of carbonates and a small amount
of organic carbon in the raw meal during high -
temperature calcination, and such emissions can be
considered approximately proportional to the cement
output.
process — 0-525 4)

Among them, 0.525 is the default process emission factor
issued by the Cement Sustainability Initiative (CSI), with
the unit of tonne of carbon dioxide per tonne of clinker
(tCO/t clinker). This default factor assumes a calcium
oxide (CaO) content of 65% in clinker and accounts for
the

decomposition of magnesium carbonate. Ac refers to the

carbon dioxide emissions generated from

output of cement clinker, with the unit of tonne (t).

2.Calculation Results

2.1.Results of fossil fuel combustion emission
calculations

After calculation, the CO. emissions from fossil fuel
combustion in Liaoning Province’s cement products industry
are shown in Table 1.

As it can be seen from Table 1:

(1) The overall emission trend shows a "three-stage"
characteristic: fluctuating growth followed by a decline.

» Stage 1 (2000-2008): Slow fluctuation with modest
growth. The total emissions fluctuated from 13.5153
million tonnes in 2000 to 25.6894 million tonnes in 2008,
with an average annual growth rate of approximately
8.5%. A phased trough occurred in 2002 (12.1559 million
tonnes), followed by rapid growth during 2004-2007,
reflecting the capacity expansion and increased energy
consumption of the cement products industry during this
period.

» Stage 2 (2009-2013): Rapid surge to a historical
peak. The total emissions increased from 24.7188 million
tonnes in 2009 to 44.6815 million tonnes in 2013, with an
average annual growth rate of about 15.8%—the highest
rate across the entire period. The historical peak was
reached in 2013 (44.6815 million tonnes), an increase of
80.8% compared to 2009. The main driving factors were
the explosive growth in coke consumption and the steady

rise in coal consumption.
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e Stage 3 (2014-2022): Sustained decline and
gradual stabilization. The total emissions decreased from
the 2013 peak to 20.2238 million tonnes in 2022, with an
average annual decline rate of approximately 8.2%. A
precipitous drop occurred during 2015-2016, followed by
slight fluctuating recovery in 2017-2020 and another slow
decline after 2021. The overall trend of "decline followed
by of

tightened environmental policies (e.g., the "dual carbon”

stabilization" reflects the restrictive effects
goals and capacity regulation) on high-energy-consuming
industries.

(2) The energy structure is centered on "coal +
coke," with an extremely low proportion of clean
energy.Coal and coke are the dominant energy sources,
accounting for over 80% of total emissions. Coal has
been the largest emission source throughout the period,
with its share consistently ranging between 50% and 70%
from 2000 to 2022. It reached a peak in 2013 (28.3852
million tonnes, accounting for 63.5%) and gradually
decreased after 2016 (17.6939 million tonnes in 2022,
accounting for 87.5%). Coke is the second-largest
emission source with significant volatility: its share was
5%-8% during 2000-2008, surged rapidly in 2009-2013,
and plummeted to below 5% after 2016, which is related
to production process optimization and the use of
alternative energy sources.

(3) Other energy sources account for a low
proportion, with some categories phased out.Liquid fuels
(crude oil, gasoline, kerosene, diesel oil, and fuel oil)
collectively account for less than 10% of total emissions.
Crude oil contributed moderately during 2000-2003
(1.3307 million tonnes in 2000) but was basically phased
out after 2005. Fuel oil accounted for 2%-4% during
2001-2013 and dropped to below 2% after 2016.The
proportion of clean energy such as natural gas is
extremely low, nearly zero (<0.0124 million tonnes)
during 2000-2008. It grew slowly after 2009, reaching
0.2551 million tonnes in 2022, accounting for only 1.3%,
reflecting the slow progress of clean energy substitution
in the industry. Indirect emissions from electricity
account for 3%-5%, peaking at 1.0571 million tonnes in
2021, with an overall slow upward trend, which is
associated with the improvement in the industry’s
electrification level.

(4) The energy structure has shifted from "coal +
to "coal-dominated"

coke" dual-driver
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single-driver.Before 2013, coal and coke together
accounted for 80%-90% of total emissions, forming a
dual-driver pattern. After 2016, the share of coke
plummeted while the share of coal rose to over 85%,
making the energy structure even more homogeneous.
Insufficient clean energy substitution has become a

bottleneck for emission reduction.

Year Coal Coke Crude Oil Gasoline
2000 1065.06 76.78 133.07 4.59
2001 1026.22 75.69 143.07 2.16
2002 981.22 128.92 1.09 3.33
2003 1086.06 48.10 3.53 2.11
2004 1635.23 71.77 0.15 3.54
2005 1721.08 100.44 0.00 4.45
2006 1729.27 157.36 0.63 5.32
2007 2167.90 195.88 2.48 11.67
2008 2167.90 195.88 2.48 11.67
2009 1853.61 369.52 1.78 11.96
2010 2276.56 658.32 0.00 24.80
2011 2173.57 661.38 0.18 36.27
2012 2811.11 1099.32 0.88 25.48
2013 2838.52 1229.93 1.12 25.62
2014 2430.05 1016.28 1.00 20.65
2015 2028.85 891.31 0.00 12.99
2016 1592.68 61.75 0.00 18.90
2017 1713.17 51.19 0.00 2.93
2018 1713.17 51.19 0.00 2.93
2019 2056.81 40.03 0.00 4.47
2020 2136.07 33.31 0.00 5.21
2021 2075.24 39.28 0.00 4.25
2022 1769.39 39.42 0.00 4.22

Table.1.CO2 Emissions from Fossil Fuel Combustion in
Liaoning Province ~ s Cement Products Industry (Unit:

10,000 tonnes)

Year Kero-sene Diesel Fuel Natura Electr

Qil Qil 1 Gas -icity
2000 016 1164 4454 003 15.66
2001 0.13 978 7907 003 1623
2002 161 957 7413 008 15.66
2003 022 1610 8529 0.0 1885
2004 123 2449 8919 041 3676
2005 104 3313 9543 041 3921
2006 192 29.60 103'2 096 43.12
2007 139 4198 87.60 124 58.80
2008 139 4198 87.60 124 58.80
2009 101 53.93 “3"1‘ 396 62.69
2010 085 6381 7321 1136 746l
2011 0.19 8594 81.67 3286 9191
2012 0.00 13068 80.18  60.68 90.93
2013 0.06 17560 7993 2551  91.86
2014 003 2297 8151 3418 9429
2015 0.66 5139 4873 2616 52.90
2016 0.03 4520 5032 1232  60.19
2017 0.00  39.04 4420 1032  68.03
2018 0.00  39.04 4420 1032  68.03
2019 0.00 3954 67.63 1857 7417
2020 000 4345 5419 2113 9778
2021 001 4349 4934 2841 10 Z
2022 0.12 4914 3738 2551 97.19
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Table.2. Continued

2.2.Process emission results

After calculation, the process CO; emissions of Liaoning
Province’ s cement products industry are shown in Table
3.

Process Process

Year . . Year ..
Emissions Emissions

2000 1026.31 2012 2889.48
2001 1103.26 2013 3165.73
2002 1126.52 2014 3055.80
2003 1280.86 2015 2398.05
2004 1310.26 2016 2105.76
2005 1407.35 2017 1993.41
2006 1729.25 2018 2181.85
2007 2043.93 2019 2455.64
2008 2139.06 2020 2859.68
2009 2470.04 2021 2592.93
2010 2512.56 2022 2053.25
2011 3044.87

Table.3.Process CO. Emissions of Liaoning Province’ s
Cement Products Industry (Unit: 10,000 tonnes)

As it can be seen from Table 2, the process emissions
increased from 10.2631 million tonnes in 2000 to 20.5325
million tonnes in 2022, with a cumulative growth of
99.97% (nearly doubling). This reflects the "rigid growth"
attribute of process emissions, which is directly driven by
capacity expansion. There was no consecutive negative
growth for more than 3 years throughout the period; even
during the period of tightened emission reduction policies
(after 2013), the characteristic of "rebound after decline"
persisted. This highlights the strong correlation between
process emissions and production scale — substantial
emission reduction can only be achieved when there is a
significant contraction in output or revolutionary
optimization of production processes.

The underlying reasons are as follows: Firstly, the
strength of cement is highly dependent on clinker (a
product of calcium carbonate decomposition), and there
are technical bottlenecks in raw material substitution (the
current upper limit of waste residue substitution ratio is
approximately 50%), making it impossible to completely
decouple from calcium carbonate. Secondly, the potential
for process-based emission reduction is limited: the new
dry-process technology has become the mainstream
(accounting for over 90%), and the emission reduction
potential of traditional processes has been basically
while low-carbon

exhausted, next-generation

technologies (such as electrochemical calcination and
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carbon capture) are still in the R&D stage. Thirdly, the
production capacity base is large. Even if output declines,
idle capacity may lead to a cycle of "overcapacity —

illegal production — emission rebound."

3.Carbon Emission Reduction Pathways for the
Cement Industry in Liaoning Province

3.1.Accelerate Clean Energy Substitution and
Promote Energy-Saving Technology Upgrades

(1) Increase the Proportion of Clean Energy Utilization.In
the current fossil fuel combustion emissions of Liaoning's
cement products industry, coal accounts for as high as 87.5%,
while clean energy such as natural gas accounts for only
1.3%.
significantly between 2013 and 2022,

enormous potential for clean energy substitution. In the short

Although combustion emissions have dropped

there remains

term (2023-2025), priority should be given to promoting
natural gas as a substitute for coal in core production
processes such as rotary kilns and drying systems, aiming to
increase the share of natural gas in total energy consumption
to 5%-8%. In the medium to long term (2026-2030),
leveraging Liaoning's local advantages in renewable energy
development such as wind and solar power, pilot projects for
electricity-driven calcination technologies (e.g., electric
kilns) should be launched to gradually reduce reliance on
fossil energy and fundamentally optimize the energy
structure.

(2) Promote Upgrades of Energy-Saving Technologies.The
rapid growth of combustion emissions from 2000 to 2013
was closely linked to low energy efficiency. Despite
improvements after 2016, the energy consumption per unit
product remains higher than the national advanced level. It is
necessary to vigorously promote high-efficiency combustion
systems (e.g., low-nitrogen burners) to improve fuel
combustion efficiency, and popularize waste heat recovery
and utilization technologies such as waste heat power
generation at kiln tails to fully tap energy potential. Through
this of

combustion emissions will be further reduced.

series energy-saving technology upgrades,

3.2.Strengthen New Raw Material Substitution
and Enhance Technological Empowerment

(1) of Raw  Material

Substitution.Process emissions have risen from 43.16% in

Large-Scale  Application

72

2000 to 50.38% in 2022, becoming a bottleneck in emission
reduction. The core reason is that limestone remains the
dominant raw material, with insufficient substitution by
industrial waste residues. The admixture ratio of industrial
waste residues such as fly ash, slag, and steel slag should be
increased. Meanwhile, pilot projects for new low-carbon raw
materials that do not rely on cement clinker should be
promoted in segmented fields such as precast components,
with gradual expansion of application scope upon
technological maturity.

(2) Break  Through

Innovation.Currently, the proportion of new dry-process

Bottlenecks in Process

cement production technology cement

exceeded 90%.

reduction potential of traditional processes has been

in Liaoning's

products industry has The emission

basically exhausted, while process emission intensity
remains at a high level. Existing processes need to be
optimized and upgraded, including the upgrading of
precalciner systems and the adoption of low-temperature
calcination technologies to reduce the temperature required
for calcium carbonate decomposition and minimize process
emission losses. In addition, increase investment in
cutting-edge technologies such as carbon capture, utilization,
and storage (CCS), and select large-scale cement enterprises
for pilot projects. It is expected that large-scale application
of CCS technology will be achieved by 2030, enabling a
reduction rate of over 30% per plant.

Construct a "low-cost, high-emission-reduction" technology
combination system, and promote the implementation of
various technologies in priority order:

High priority: Popularize mature technologies such as
natural gas substitution for coal, waste heat recovery and
utilization, and industrial waste residue substitution for
clinker.

Medium priority: Promote advanced technologies such as
new dry-process optimization and low-nitrogen burners, as
well as pilot projects for alkali-activated cementitious
materials (the former optimizes combustion emissions, while
the latter achieves significant process emission reduction in
pilot fields).

Medium-low priority: Layout cutting-edge technologies
such as electric kiln calcination, renewable energy coupling,
and large-scale CCS application to lay the foundation for

long-term deep emission reduction.



International Journal of
Multidisciplinary Research

[JMR

Research Article Print ISSN 3105-8884

Online ISSN 3105-8892

MexayHapofHbIi UHCTUTYT

npegnpuHUMaTenbCTea

November 2025,Vol.1,No.2

3.3.Combine Rigid Constraints with Flexible
Measures to Improve Policy Mechanisms

(1) Strengthen Rigid Constraints.Improve the emission
accounting system by incorporating the dual indicators of
emission emission

"combustion intensity + process

intensity" into environmental assessments, preventing
enterprises from achieving emission reduction targets merely
by reducing production while neglecting emission intensity
optimization. Strictly implement production capacity control
policies, prohibit new cement production capacity, and
promote a linked mechanism of "production capacity
replacement + off-peak production" to ensure stable
emission reduction effects.

(2) Improve Incentive Mechanisms.Establish fiscal subsidy
policies: Provide enterprises with a subsidy of 50-100 yuan
per ton of CO; reduced for emission reduction projects such
as natural gas substitution, high admixture ratio of waste
residues, and CCS technology application to lower their
emission reduction costs. Offer financial support by setting
up special loans for low-carbon technologies to reduce the
threshold of

transformation. cross-industry

financing and  costs technological

Encourage cooperation
between cement enterprises and steel enterprises to realize
the synergistic utilization of raw materials such as steel slag

and form a joint force for emission reduction.

3.4.Guide Synergistic and

Development of Demand

Healthy

(1) Optimize the Terminal Demand Structure.Promote
low-carbon cement products such as high-performance
concrete, precast components, and fiber-reinforced cement
products. These products have superior performance and can
reduce cement consumption per unit project. Mandate the
use of a certain proportion of low-carbon cement products in
infrastructure projects such as transportation and municipal
engineering, integrate cement emission reduction with green
buildings and new urbanization construction, and guide
terminal demand toward low-carbon transformation.

(2) Curb Ineffective Demand.Resolutely phase out outdated
production lines , as these lines are inefficient and
high-emission. Their elimination will avoid the "inefficient
production - high emission" cycle caused by overcapacity.
Guide industry integration, increase industry concentration
through mergers and acquisitions, reduce emission costs per

unit product via large-scale production, and enhance the
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overall emission reduction capacity of the industry.

Conclusion

Based on the IPCC Guidelines for National Greenhouse Gas
Inventories and China's carbon accounting standards for the
cement industry, this study calculates carbon emissions
using statistical data of Liaoning Province's cement industry
from 2000 to 2022 and explores potential emission reduction
pathways. The core conclusions are as follows: The total
carbon emissions of Liaoning's cement industry have shown
a "fluctuating downward" trend, with emissions decreasing
in recent years; however, structural contradictions persist.
Accounting results indicate that process emissions and fossil
fuel combustion emissions are the primary sources of carbon
emissions. Based on these findings, this study puts forward
targeted measures, including accelerating the replacement of
clean energy, promoting the upgrading of energy-saving
substitution of new raw

technologies, advancing the

materials, strengthening technological empowerment,
enforcing rigid constraints, improving incentive mechanisms,
and guiding the coordinated and healthy development of

market demand.

Funding: The work was supported by the Social Science
Foundation of Liaoning Province (CN) [grant number
L247D019].
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Mobile robots operating in unstructured real-world environments face inherent uncertainties from dynamic
obstacles, variable terrains, and unpredictable events, which pose significant challenges to their control
systems. This study focuses on the integration of random process theory and pattern recognition
algorithms to optimize the parametric control of mobile robots. First, it systematically analyzes the
probabilistic characteristics of discrete and continuous random variables, and explores typical discrete
distribution laws (Bernoulli distribution, Binomial distribution, Poisson distribution) that underpin the
modeling of stochastic phenomena in robotic systems. Second, it constructs a mathematical model for
parametric control integrating pattern recognition, encompassing core components such as sensor data
processing, state estimation (e.g., Kalman filtering), pattern recognition algorithms, and parameter control
strategies. Finally, a case study of an indoor visual navigation system is presented, where an improved
path-based algorithm achieves real-time image processing (<40ms per frame) to meet the requirements of
autonomous navigation. The research verifies that the synergy between random process theory and pattern
recognition can enhance the adaptability and intelligence of mobile robots in uncertain environments,

providing a theoretical and practical basis for the development of autonomous robotic systems.

INTRODUCTION

The field of robotics has experienced a profound revolution,

marked by the increasing integration of sophisticated pattern

recognition

decision-making processes

this era

venturing

algorithms

of automation, autonomous

into

forefront  of addressing  these  challenges.  They

enable robots to sense, interpret, and respond to their

into the control and surroundings with a level of intelligence that was once

of mobile robots. In confined to the realm of science fiction.

robots are

dynamic and intricate 1 _Probabilistic Characteristics Of Discrete And

environments, encompassing terrains both known and
uncharted, industrial facilities, hospitals, and even urban
settings. The efficacy of these mobile robots lies not only in
their physical capabilities but equally in their capacity to
perceive, understand, and adapt to the world around them.

The paramount challenge of robot control in real-world
scenarios is an inherent uncertainty. In these unstructured
environments, where dynamic obstacles, varying terrain, and
unpredictable events are the norm, a robust control system is
essential. Pattern recognition algorithms, often rooted in

machine learning and computer vision, are at the

Continuous Random Variables

1.1.Random Variables

The field of robotics, particularly concerning the control of
mobile robots, has undergone a significant transformation

due to the widespread integration of pattern recognition

algorithms.  These  algorithms serve as a
foundational element in  numerous robotic
functionalities, encompassing navigation, perception,

decision- making, and interactions within complex physical
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and social environments. However, the performance and  2.Typical Laws of Distribution for Discrete
adaptability —of these algorithms are intricately Random Variables

tied to the stochastic and unpredictable nature of the

real-world scenarios. To effectively tackle these challenges,

a profound comprehension of the probabilistic traits

of random variables, which form the core elements of these

robotic systems, is essential[1,2].
My =X, P+ X, P, + o+ X, P,

- Z‘xipr
The mean of a discrete

weighted

random variable is its

average, calculated by multiplying each
value by its probability and summing the products, known as
the expected value of X.

To

experiment of rolling a dice where the possible outcomes

illustrate random variables, consider the random
range from 1 to 6. If X represents the outcome of this
experiment, the sample space comprises outcomes {1, 2,
3, ..., 6}.

Mathematically, X = 1, 2, 3...6, corresponding to the
outcomes of the dice roll. [3] In simplifying and generalizing
this concept mathematically, a single dice roll is represented
as a box in a figure. Extending this to n trials shows separate

boxes, signifying outcomes from n such random events.

1.2.Discrete Random Variables

A cornerstone of probabilistic modeling in the realm of
mobile robotics is the concept of a random variable.A
discrete random variable X has a countable number
ofpossible values. [4] Example: Let X represent the sum of
two dice.

Then the probability distribution of X is as follows:

X 5 7
2 3 4 6 8 9 10 1 12
P(X
136 2/36 3/36 4/36 5/36 6/36 7/36 8/36 9/36 10/36 11/36
)
Table .1.Probability distribution of X
To graph the probability distribution of a
discrete random  variable, construct a probability
histogram:
crr = {.c1 — i, ]" P (X, — J P+t (x, — ) P,
- Z{XJ ;t_‘_' .:IZ pr
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Within

delve

the

into

of

of distribution laws for discrete

framework this coursework, we

an  array
random variables, including but not limited to:

l. Bernoulli Distribution: Employed to model binary
outcomes, such as the success or failure of a single trial[5].
2.

probability of a specific number of successful outcomes

Binomial Distribution: Utilized to describe the

within a fixed number of independent trials[6].
3.

probability of a certain number of events occurring within a

Poisson Distribution: Integral in representing the

specified time interval[7].

2.1.The Bernoulli distribution

The Bernoulli distribution is one of the easiest distributions
to understand because of its simplicity. It is often used as a
starting point to derive more complex distributions.

A Bernoulli distribution is a discrete distribution with only

two possible values for the random variable. The distribution

has only two possible outcomes and a single trial ~ which
is called a Bernoulli trial. The two possible
outcomes in Bernoulli distribution are labeled by n=0

and n=1 in which n=1 (success) occurs with
n=0 (failure)

and it

and with
L-p,
value so 0<=p<=1.
The probability mass function (PMF) of a Bernoulli

distribution is defined as Figurel.If an experiment has only

probability p occurs

probability since is a probability

two possible outcomes “success” and  “failure,” and

if p

Another common way to write this is:

is  the probability of success, then ---

Barnoulli Distnbution (p=0.7)

Prooability

“Values of Random vVanabie X (0, 1)
Fig.1.Graph ofBernoulli distribution
Properties of a Bernoulli distribution: [8]
(1) There are only two possible outcomes a 1 or 0, i.e.,

success or failure in each trial.
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(2) The probability values of mutually exclusive D

events that encompass all the possible outcomes need In the above expression,  [latex]\lambda[/latex]
to sum up to one. represents the mean number of occurrences in a

(3) If the probability of success is p then the probability of
failure is given as 1-p.

The probability values must remain the same across each
successive trial. Each event must be completely separate and
have nothing to do with the previous event. i.e., the
probabilities are not affected by the outcomes of other trials
which means the trials are  independent.The

X,

expected

value for a random  variable, from a
Bernoulli distribution can be given as:

E[X] = 1*(p) +0*(1-p) = p, for example ifp=0.6, then E[X]
=0.6 The mean of Bernoulli random variable(X) is

E[X] = 1(p) +0(1-p) = p

The variance of Bernoulli random variable is V[X] = E[X
*HEX)P =12p+0®(1-p)-p*=p(1-p)

2.2.The Binomial distribution

Poisson distribution is the discrete probability distribution
which represents the probability of occurrence of an event r
number of times in a given interval of time or space if these
events occur with a known constant mean rate and are
This type

cases where

independent of each other. of probability

is used in many events  occur
randomly, but with a known average rate. The number of
events that happen during an interval is dependent on the
time elapsed rather than the total time available. The Poisson
distribution can be applied to time-sensitive processes such
as text messages sent per minute and phone calls received
per second. Poisson distribution can help us determine how
often we may expect an “event” such as finding customers in
line or the number of accidents that occur per hour.[13]

The following are the key criteria that the random variable
follows the Poisson distribution:[14]

1y
a given interval. This can be an interval of time or space.
2)
interval (time or space) is finite and known.

3) The mean number of occurrences is represented using

[ 1/ 1

The random variable X represents the number of times that

Individual events occur at random and independently in

The mean number of occurrences of events in an

the event occurs in the given interval of time or space. If a
random variable X follows Poisson distribution, it is

represented as the following:[15] X ~ Po ([ 11/

77

given interval. Mathematically, the Poisson probability
distribution can be represented using the following

probability mass function:

[ I\ (=)=—7"U 1

In the above formula, the [latex]\lambda[/latex] represents
the mean number of occurrences, r represents different

values of random variable X.

3.Mathematical model of the parametric
control of a mobile robot based on pattern
recognition algorithms

3.1.Parametric Control and Pattern

Recognition Integration

The integration of parameter control and pattern recognition

represents a key advance in the field of robotics, providing

robots with enhanced adaptability and intelligence  in
complex and wuncertain environments. Parametric
control forms a fundamental aspect of robot control

systems, allowing fine-tuning and adjustment of various

parameters that control robot behavior. Pattern recognition

enables robots to interpret complex data to make
intelligent decisions based on observed patterns.
Algorithms designed for pattern recognition
analyze sensor  data, images or environmental
inputs to  identify recurring patterns or anomalies. By
utilizing parametric ~ control to  adjust behavior
and pattern recognition to interpret
environmental  cues, robots gain the ability to
dynamically respond to real-world scenarios based on
context.

3.2.Considerations for mathematical models

and what must be included

build a
based

algorithms, we need to consider several basic components:

In order to parameter control

mathematical model on  pattern recognition

(1) Sensor data processing: One of the initial steps is to
process sensor data, which usually includes data from
cameras, lidar, ultrasonic sensors, etc. information.
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(2) State estimation: Accurate state estimation is crucial
for effective control. Mobile robots must know their position,
orientation, and speed relative to the environment. This is
achieved through sensor fusion techniques such as Kalman
filtering, which combines data from multiple sensors to
produce a reliable estimate of the robot's state. (3) Pattern
recognition algorithm: Pattern recognition algorithms play
a central role in understanding and interpreting the
environment. These algorithms are trained to detect objects,
identify obstacles, and recognize landmarks, allowing the
robot to make informed decisions based on the patterns it
recognizes. (4) Parameter control strategy: Parameter

control strategy contains high-level decision-making

process, which depends on parameters extracted from sensor
data and pattern recognition. The policy specifies how the

robot should navigate, make decisions, and achieve mission

goals. Key components may include path
planning, trajectory generation, and obstacle
avoidance.

3.3.Display and discussion of cases and actual
use of data models

To  illustrate  the  application of  mathematical
models, we design a visual navigation system for
autonomous  navigation in  indoor  environments.
[28, 29] The system consists of three main modules:

image preprocessing, path recognition and path tracking.
Its workflow is shown in Figure 9. The original input image
of the robot vision system is a continuous digital image
obtained after A/D (analog/digital) conversion by the image
acquisition card. When the system works, first, the image
preprocessing module  selects  various
useful the

turn signs, destination signs, etc.) with appropriate resolution

target  points

to robot (including guide lines in the path,
and segmentation thresholds on the original
It the

and the set of these points constitutes the target's support

input image. will  eliminate noise points,

point set (support). The path recognition module detects
guide lines and various signs in the scene based on the target
can be

support point set, and the guide lines and  signs

combined to obtain the required path information.

Finally, based on the path  information provided by the
the

module calls different computing modules to

path identification module, path tracking

provide input parameters for the motion control system of
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the mobile platform in two situations: straight driving and

turning.

In order to realize and make full wuse of
image sequence information and abandon overly
complex processing algorithms, an improved

algorithm based on paths is proposed. Under the premise
of accurately understanding the road image, the improved
algorithm can process each frame of image within 40ms,
which can meet the real-time requirements of the system (25

frames/s).

Conclusion

In summary, the synergy between stochastic processes
and pattern recognition in mobile robot control not only
provides a solid theoretical framework for solving
uncertainty problems, but also infuses machines with
"intelligence" in  environmental perception and
autonomous decision-making through its fusion model.
Looking to the future, developments in this field will
inevitably give rise to more adaptive, learning-capable,
and intelligent robotic systems, whose applications will
extend to every corner of industry, from manufacturing to
social services, profoundly changing human production
and lifestyles. However, technological leaps also bring
ethical and social responsibility challenges. Guiding this
transformation towards a direction that benefits humanity
will be a crucial issue we must collectively address in the

next stage.
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KEYWORDS ABSTRACT
This article analyzes the spatial leverage of industrial tourism, assesses its development potential, and
Mobile robot: proposes a model for interaction between industry participants. The methodological framework utilizes
Analvsi methods of analysis and synthesis, generalization and classification, and modeling. The information base
nalysis;

includes regulatory documents of the Republic of Belarus (RB), scientific articles, periodicals in the field
Spatial organization, of industrial tourism, industrial tourism development methodologies, and statistical digests on the topic

Industrial tourism, under study. The study allowed us to assess the spatial organization of industrial tourism, the interactions

Development;, between industrial tourism participants, and develop a comprehensive approach to its development,
Region creating a system for exchanging experience across various industries. This study also identified the
expected outcomes of industrial tourism development for its participants in the republic.
BBEJEHUE

VcroitunBoe OPOCTPAHCTBEHHOC PA3BUTUC IMOAPA3YMCBACT

KOMIUIEKCHOE ~ cOalaHCHPOBAaHHOE  PAa3BUTHE  PETHOHA,
KoTopoe (OpPMHpYeTCs TOX BIMAHHEM 3KOHOMHUYECKHX,
COLMAJIBHBIX, 9KOJIOTHIECKHX, MHCTUTYIHOHAIBHBIX
(akTOpoB. B CBS3M C POCTOM MaTEpHANBHOTO ITOJIOKEHHS
Yy HACENCHUS TOSBISIETCSI BO3MOXKHOCTH HCIIOIB30BaTh IO
CBOEMY yCMOTpeHHI0 cBoOomHoe Bpems. Hambomee
JOCTYHHBIM II0 PETHOHAIBHBIM OCOOEHHOCTSIM MOXKHO
Ha3BaTh  IPOMBIIUICHHBIA TYpWU3M, KOTOPBIM NPHBIEKACT
9KCKYpPCaHTOB K KPaTKOBPEMEHHBIM MapipyTam. [Tostomy ,
MOXHO OTMETHTh 0co00e MECTO MPOMBIIIIIEHHOTO
Typu3Ma B NEpeYHE MpEeLIaraeMbIX TYPUCTHICCKUMHU

(upMamMu aKTyaIbHBIX IPOAYKTOB [1, 2, 3].

1.0cuoBuas Yacro

HeCMOTpH Ha AKTyaJlbHOCTb HWHHOBAIIMOHHBIX I/I,Z[Gﬁ B

TYPUCTUYECKOU chepe B Hel OTCYTCTBYET
CUCTEeMaTH3UpOBaHHas MHGOPMAIM O TYPUCTUYECKUX
00BEKTax.

B cBs3m ¢ BBINICCKA3aHHBIM, MOXHO T'OBOPUTH O TOM, YTO

¢dbopMupoBaHHE M pa3BUTHE PBIHKA MPOMBIIUICHHOTO

TypusMma B Poccun sBnsgercs Becbma aKTyaHLHOﬁ TeMOU JIISA

IPOBCACHUA KOMILIIEKCHOT'O HAYy4YHOTO HUCCICAOBAHUA,

OpPHEHTHPOBAHHOTO Ha pEIICHHE MPUOPUTETHBIX 3aj1ad
COIMAJIbHO-)KOHOMHUYECKOTO  Pa3BUTHSI W OOecreueHus
YCTOWYMBON JMHAMHUKHA POCTA POCCUHCKHUX TYPUCTCKUX
HEOOXOIUMBIMHA

JeCTUHAIMH  (IIEHTPOB-TEPPUTOPHN  C

yooOCTBaMH, CepBUCAMH OOCITYXMBAaHHS W YCIyraMu I

obecrieueHnsT  BCEBO3MOXKHBIX ~ HY)XJ ~ TYpHCTOB  IIpH
MOCEIICHUH TIPOMBIIICHHBIX MPEAIPHATHIH) .
MmuoroorpacineBas SkoHoMuka PecmyOommku — Bemapych

CIOCOOCTBYET Pa3HOCTOPOHHEMY DPAa3BHTHIO HalpaBICHUN

MIPOMBIIIJICHHOT'O TypHU3Ma.

Yucno mnpoMmblIUIEHHBIX opranuzauuii B 2024  rony
COCTaBIISIET 17 377 e, TOpPHOIOOBIBAIOMICH
MPOMBIIIJIEHHOCTH - 38, oOpabaTpIBaromeit

MIPOMBIIIIICHHOCTH — 16695, cHaOXeHUS IIEKTPOIHEPTHEH,
ra3oM, IapoM, ropsueii BOIOH M KOHIUIIMOHHPOBAHHBIM
BO3IyXoM - 250 en, 9rciIo opraHW3annii CTPOUTEIHCTBA (HA
korenm roma) 8 839 en. Kpome Toro, B pecmyOnmke
HacuuThIBaeTcs 66 564 en. TOProBeIX OOBEKTOB, a
—16255en.[4].

Takol IIHMPOKMI Juana3oH BO3MOXHOCTEH MO3BOJSET

06H.IGCTB6HHOF0 I TaHUA
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KJIMEHTaM MMETh [IMPOKHH BBIOOD pPacCMATPUBAEMOTO
00BbEKTa BHUMAHUS.

B Hacrosmee BpeMs yciayrd IPOMBINUIEHHOIO Typu3Ma B
Pecniyonuke benapych okaswiBaroT Oosiee 50 mpemnpusTHIA,
M HUX KOJUYECTBO  IOCTOSIHHO

pacter, a JTOMY

CHOCOOCTBYET M3MEHEHHE WX NPHOPUTETOB, KOTOPBIM
TpeOyeTcsi MakCHMyM BIleyaTlieHui, koMmdopra OT Typa,
MOSTOMY  COBMEIIAIOT  TPAJULIMOHHBIE  OCMOTp ¢
MOCEIIEHHEM HHIYCTPUAIBHBIX 00BEKTOB. B pesymbrate
OKCKYpCHH TOCETUTENH IOJyYaloT HOBBIE 3HAHUS, a Y
NPEANIPUSITHSL  TTOSBISETCS

BO3MO>XXHOCTb 3HaKOMCTBa

noceTuTeneit c MIPOM3BOJICTBOM, TEXHOJIOTHSIMH,
MIpOAYyKIMeH, MeTofax paboThl U BHYTPEHHEH Xu3HH [5].

Cpenu Hambosee BOCTPEOOBAHHBIX Ui MPOMBIIIICHHOTO
Typu3Ma  HOpPEINpUATUI O0Ka3aJIUCh: «benopycckuii
aBroMoOunbHEIN 3aBon (BEJIA3)» (21,8 %), xonauTepckas
¢abpuka «KommyHnapka» (12,3 %), «MUHCKHH TPaKTOPHBIHA
3aBox (MT3)» (8,9 %), «MHUHCKHI aBTOMOOUIBHBIN 3aBOJ
(MA3)» (8,3 %) um xonmurepckas ¢adpuka «Craprax»
(3,2 %).

MsSICO-MOJIOYHBIE KOMOMHATHI, CTEKI03aBo ] « HeMamy, I1axThl

Take peCrnoHICHTaMU OBUTH  OTMCYCHBI

npeanpustus «benapycekanuity, «ATJIAHTY, «BEJIIXKI»,

xne003aBobl M OPEANpUsTHS 1O MPOHM3BOJCTBY
KOHJIUTEPCKUX H3Jenuid, «benopycckuil MeTamurypruaecKui
3aBox (BM3)»,

IIMBOBAapEeHHAs] KOMIaHUS «AmnuBapus», «JIuackoe muBoy,

«Kpacuprii mumeBuk», «l'omcenpmary,

«benmuna» u apyrue [6].

Jns benapycu, kak MHAYCTpUAIbHO Pa3BUTOrO rocyAapcTBa

chepa MPOMBIILICHHOTO Typu3ma oOmagaer  0cobOoit
3HAYAMOCTBIO,  ITOCKOJIbKY  OTKPBIBACT  BO3MOXKHOCTHU
JACMOHCTpallui HallMOHAJIbHBIX I[OCTI/I)KGHI/II‘/II . COFHaCHO

IIPOBEACHHBIM BeHOpyCCKI/IM HWHCTUTYTOM CTPATCTUUCCKUX
uccinenoBanuii (BMICH) comnuonornueckum HcciaeT10BaHUsIM
(B pamkax mpoekta "Ilyiaec oOmectBa'), OTeuecTBEHHas
MPOMBIIICHHOCTh B CO3HAaHUM T'PaXKJaH acCOLMUPYETCs C
OpEeHIIOM TOCyIapCTRa.

Poccuiickuil ONBIT pa3BUTUS IPOMBILIUIEHHOTO TypHU3Ma BO
MHOTOM fABJsieTcs npopelBHEIM. Ha yposHe Coro3HoOro
rocyfapcTBa  OpraHM3aIusd

MPOMBILIUIEHHOTO  TypU3Ma

MOMOTaeT JCMOHCTPHPOBATh YCICIIHYIO U 3GPEKTHBHYIO
HHTETPaIUio, MPOTrpecc CTOPOH B HMIIOPTO3aMEIICHHH U
TEXHUYECKOM CYBEPCHUTETE.

IToaToMy 0cOOCHHOE BHHMAHHE 3aCiyKHBACT BOIIPOC

IIPOCTPAHCTBEHHOM OpraHU3aliy IPOMBIIUIEHHOIO TypHU3Ma.

C TUC,

T€OCTaTUCTUYCCKUX U MPOCTPAHCTBCHHBIX METOJO0OB aHAJIN3a

UCIIOJIb30BaHUEM HHCTPYMEHTApUs
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BBISIBIISIIOTCS 3aKOHOMEPHOCTH TePPUTOPUAITLHOI
CTPYKTYPBI JIEMOHCTPAIL[HOHHBIX OOBEKTOB M HPO(UIBHBIX
IPEIIPUATUN.
1.YcTaHOBNIEHO, YTO TETEPOreHHOCTh UX pa3MelICHHs
JETePMUHUPOBAHA TPHAION KIIFOYEBBIX (PAKTOPOB: OIM30CTh
K TOPOICKUM arioMepanusm Kak OCHOBHBIM
PBIHKaM-HCTOYHHUKAM, YPOBEHb WHIYCTPUAIBHOTO Pa3BUTHS
pEervoHa U CTENeHb TPAHCIIOPTHOW NOCTYHMHOCTH, KOTOpas
OTIpeAeNseT MOTEHIMA MMPOCTPAHCTBEHHBIX CBS3EH MEXKIY
obwvekTamu [7;8].

2. AKTHBHO pa3pabaThIBalOTCAd KOHLENTYyaJbHBIE MOJENU
pasButus. Ha cMeHy paHHMM mojxozam, 3aMMCTBOBaHHBIM
U3 3apy0CIKHOTO OMbITa (MY3CHHBIN THI, MOJCTh «0a30BOI
TOYKM»), NPUIIIM HOBBIE MapagurMbl, 0O0YyCIOBJIECHHBIE
[9; 10].

KpeaTUBHbIE

YCWJIGHHEM  MEXOTPacleBOM  HHTerpanuu

CoBpeMeHHBIE ~ MOJEIH,  TakhMe  Kak
UHIyCTpHAJIBHBIE TApKH, pPEeKpealoOHHO-pa3BlIeKaTeIbHbIC
KOMIIJIEKCHI 1 HU3KOYIJIEPOIHBIE COOOIIECTBA, OTPAXKAIOT ITY
TeHaeHM0. Kuraiickue ucciaenoBaTeny IOAYEpKUBAIOT, YTO
BBIOOD ONTUMAJBHOW MOJENH YIPaBICHUS W Pa3BUTHSA
JIOJDKEH OBITH CTPOT0 KOHTEKCTYaJIbHBIM M 0a3upOBaThCs Ha
YHMKAJIbHOM  COYETAaHHMM  IPOMBIIUIEHHOTO  YPOBHA,
(YHKIIMOHAIBHOTO 30HUPOBAHUS M KYJIBTYPHOH cHenU(pUKH
ropoaa [11;12].
3. OrpoMHOE KOJIMYECTBO HCCIICOBAHUNA TIOCBSIIIEHO
BBIpAaOOTKE CTPAaTEerMYecKHX IIOJXOJ0B K YIIPABICHHIO C
MO3ULUI KaK IOCYAapCTBa, TaK U NPEANPUATHI. YUUThIBasI
JOMUHMPYIOUIYIO pPOJIb TOCYIapCTBECHHBIX KOMIIAHHUH B
MIPOMBIIIIIEHHOM CeKTOope Kuras, aKLEHTHPYETCS
HEOOXOAMMOCTh aJanTaly IUIAHWPOBAHUS K MECTHBIM
YCIOBUAM U WHHOBAIMi B

MOJIUTHYCCKUX paMKax

COIMATUCTHYECKON PBHIHOYHOW 3KOHOMUKHU. OCHOBHBIMH
CTpaTeTHUECKUMH HUMIIepaTUBAMH TPU3HAIOTCA CO3JaHUE
9(G(QEKTUBHBIX ~ WHCTHUTYLHMOHAJIBHBIX W  HOPMAaTHBHBIX
CHCTeM, a TaKkxke (OPMUPOBAHHE CHIIBHBIX OTPACIEBBIX
OpeHIOB M pacUIMpeHHEe IeTOoYeK CO3JaHus CTOMMOCTH
yepe3 CUHEPTHIO ¢ APYTrUMH HHAycTpusimu [13; 14].

HecMmoTps Ha JOCTUTHYTBIE pE3yJIbTaThl, HAay4dHOE II0JIe
UMeeT psJ HepelIeHHBIX 3a/ad. AHaJIN3 MPOCTPaHCTBEHHON
CTPYKTYPHI

CUCTEMATU3UPOBAHHBIM.

BCC (2115 OCTacTCA HEAOCTAaTOYHO

Hab6mongaercs SIBHBIM
reorpa)UueCKUil KpEeH B CTOPOHY M3YUEHHsS MPHOPEKHBIX U
CTapOHpOMI)IHIHEHHI)IX peFI/IOHOB, B TO BpeM)I KaK HOBBIC
KOMILICKCHBIE ~ HCCIIEJIOBaHHSA Ha  OOIIEHAIHOHATLHOM
ypOBHe HpaKTI/I‘-IeCKI/I OTCyTCTByIOT.

[IpuBeneHHBIN aHAIW3 TMOKA3bIBACT, YTO HAYYHBIH (OKYC
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KMTalCKMX ~WCCle/ioBaTeiell  HampaBieH Ha  pelleHHe JETIPECCUBHBIX ~ MJIM  MOHOMPOMMIBHBIX ~ PETHMOHOB U
KOHKPETHBIX ~ TpPHKIAJHBIX  3aJad B 0OJacTH KaTaju3aTopa YCTOMYMBOTO pa3BHTHsA, OCHOBAHHOTO Ha
NPOCTPAHCTBEHHON — OpPraHW3alu{, MOJIEIUPOBAHUS U YHUKAJILHOM MPOMBIILIEHHOM MOTEHIIUAIE.

CTPATCrUiCCKOro YyrpaBJCHUSA MPOMBIIIIICHHBIM TYPHU3MOM.

OI[HaKO CcaMHi OTU  HUCCICAOBATCIILCKUC  HAIPaBJICHUA

0a3upYIOTCS Ha OMNPCACICHHOM MOHMMAHUHM CYIIHOCTH H
TpaHuIl H3ydaeMoro ¢eHomMeHa. JTO, B CBOIO Ouepelp,
HEOOXOAUMOCTh oOpareHus

aKTyallu3upyeT K

(dyHIaMEHTaIbHOW OCHOBE CaMOMy  OIIPENEIECHUIO
HIOHSITHSL

Cucremarusanus TIOJXOI0B K OTIpENIENIEHUIO
IIPOMBIIIJICHHOTO TypU3Ma BBISBIIET KIFOUEBBIE PA3IU4uUl B
(doKyce pazIMYHBIX Hay4HBIX ILIKOJ. Poccuiickas mikora

AKICHTHUPYCT BHUMAHUE Ha OPraHU3allMOHHO-TIPAKTHICCKOM

aclieKkTe, 3amajHas — Ha  COLHMOKYJIBTYPDHOM H
SMIIUPUYECKOM OIBITE TYpPHUCTa, a KHTaickas — Ha
HSKOHOMUYECKOH LeNiecOOOpa3HOCTH U HHTErpalud B

IIPOU3BOACTBCHHBIC LICTTIOYKU.

Opnako TmpH Bced MIyOMHE aHalIM3a HUA OJHA U3

CYLICCTBYIOIUX NC(QUHUIMN HE OXBaThiBacT (PeHOMEH
MPOMBIIIJICHHOTO TypU3Ma KOMIUICKCHO, KaK CHCTEMHBIN
00BEKT yIpAaBICHUS, KOTOPHI OJIHOBPEMCHHO peIIaeT
33yl TPEX KJIFOYCBBIX CYOBEKTOB: TYPUCTA, MPEATIPUITHUS
u Tepputopud. JIJIs BOCHMOJHEHHS 3TOro mpodena u
(hOopMHPOBaHUS [EIOCTHOTO BHACHHUS, COOTBETCTBYIOIIETO
LEJsM HCCIICIOBAHUS,

npeajaracTcs cieayrouiee

pacIIUpeHHOE aBTOPCKOE OMpe/eIIeHHe:

IIpOMBIIITIEHHBIT  TYpHU3M 9TO  YIPAaBISEMBIH

COIMAJIBHO-?KOHOMHMYECKHH  IIpouecc  TpaHCGhOpMAIUU

3aMKHYTBIX IIPOU3BOJCTBEHHBIX IIPOCTPAHCTB
(meHCTBYIOIUX, MCTOPUYECKUX WIM IPOCKTHPYEMBIX) B
OTKpBITHIC MOJU(YHKIHOHAIBHBIC IUIOMIAAKH TOCPEICTBOM
UX MHTErpanuy B chepy TYPUCTCKUX YCIYT C HEIbI0:

Jns

KOTHHUTHUBHBIX, HpO(i)OpI/IeHTaHI/IOHHI)IX U HOCTAJIBI'HMYCCKUX

Typucra YIOBIETBOPEHUSI  CHEHUPHUECKUX

notrpeGHOCTEl  depes B

KYJIBTYPY

SMITUPUUYECKOE  TOTPYKEHUE

UHAYCTpHUAJIIBHYIO u MIPOU3BOJACTBCHHEBIC

HPOIIECCHI.

Jns

CTPaTEruuecKoro

MpCANpUuATUI HCIIOJIb30BAaHUA €ro Kak

HHCTPYMEHTa HEMaTEepUAILHOTO
MapKeTHHra, KOTOPBHIH IO3BOJLSIET «OYEJIOBEUMTHY OpeH[,
IIPOJEMOHCTPUPOBATh MHHOBALMOHHOCTh, NPO3PAYHOCTh U
KauecTBO, a TAK)Ke IMOBBICUTH JIOSIIBHOCTD Kak MOTpeOHuTeNeH,
TaK U COTPYAHUKOB.

Jlna Tepputopun — NPUMEHEHHUS €r0 B KaduecTBe JpaiiBepa

JIUBepcU(UKALNE SKOHOMHKH, MHCTPYMEHTa peOpeHAnHra
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Takum 006pa3zoM, IPOMBIIIUICHHBIH TYPH3M pacCMaTpUBAETCS
HE MPOCTO KaK HUILEBBIM BUJ JIOCYra, a KaK KOMIUIEKCHBII
00BEKT yNpaBlIeHHs Ha TpeX YpPOBHAX (MHKpO-, Me30- U
MakKpo-), CYLIECTBYIOIIMH Ha CTBIKE IPOU3BOJCTBA,
00pa3oBaHMsA, KYIbTYPbl U TEPPUTOPHATIBHOTO MapKETHHTA.
B mnHayuHOll nuTepaType HaKOIUIEH 3HAYUTENbHBIA OIBIT
aHalW3a BJIMSHUSA TypU3Ma Ha COLUAJIbHO-IKOHOMHUYECKOE
pa3BHTHE, ¥ 4YacTO IOAYEPKUBAETCS €ro CHOCOOHOCTH
MPOTUBOCTOSTh BHEIIHUM IIOKaM. OHAKO IMPOMBINUICHHBIN
TYPH3M BHOCHT B Ty KapTHUHY CBOIO CIIEIHU(UKY.
Cucrtematuszanus MOJIXOZI0B K OIIPECIICHUIO
IIPOMBIIIEHHOTO TypU3Ma BBIABISET KIIIOUEBBIC PA3IMYUS B
(dokyce pasnMYHBIX HAay4YHBIX IWIKOJ. Poccuiickas Imikosia

AKIOCHTUPYET BHUMAHNUEC HAa OPTaHU3allUOHHO-IIPAKTUYCCKOM

acriekTe, 3amagHas — Ha  COLMOKYJBTYPDHOM H
SMIIMPUYECKOM OIBITE TYypHCTa, a KHTaiickas — Ha
9KOHOMUYECKOW LeJIecOO0pa3HOCTH W HMHTErpalud B

MPONU3BOJACTBCHHLBIC LICTIOYKH.

Opnako, mpH Bcell DIyOMHE aHanM3a HU OJHA W3

CYIICCTBYIOIMX JCHUHHUIMI HE OXBaThIBacT (DEHOMEH
MPOMBIIIJICHHOTO TypU3Ma KOMIUIEKCHO, KaK CHCTEMHBIN
O00BEKT YIpaBJICHHUs, KOTOPBIH OJHOBPEMECHHO peEIIacT
3a/laudl TPEX KIIFOYCBBIX CYOBEKTOB: TYPUCTA, MPEATPHUITHS
U Tepputopud. J[7Is BOCHONHEHHS 3TOro mpodena u

(hopMHUpOBAaHUS IEIOCTHOTO BHUICHHS, COOTBETCTBYIOIIEIO

LENsIM UCCIIEIOBAHMA, IIPEJUIaraeTcs  CIeayrolee
pacIIMpEeHHOE aBTOPCKOE ONPEAETICHHUE:!

ITpoMbIlIIEeHHBII TYpU3M — YIIPaBIIEMBbIN
COIMANIbHO-?KOHOMUYECKHH  Ipouecc  TpaHC(opManuu
3aMKHYTBIX IIPOU3BOJCTBEHHBIX IIPOCTPAHCTB

(meHCTBYIOINX, MCTOPUYECKUX WIM IPOCKTHPYEMBIX) B
OTKpBIThIE MOMU(YHKIIMOHAJBHBIC IUIOIAAKNA ITOCPEICTBOM
UX MHTErpalyu B cepy TYPUCTCKUX YCIYT C EIbI0:

Jns

KOIHUTHBHBIX, HpO(I)OpI/IeHTaHI/IOHHI)IX U HOCTAJIBI'MYCCKHUX

TypucTa YIOBJIETBOPEHUST  CIICHU(PUUECKUX

noTpedHOCTe  depes B

KYJIBTYpYy

SMITUPUYECKOE  TOTPYKEHHE

HHAYCTPpHUAJIbHYIO u IMMPpONU3BOJACTBECHHLIC

HPOLIECCHI.

Hans

CTPaTEeTUYECKOro

npeaAnpuATUua HCIIOJIb30BaHHUA €ro KakK

WHCTPYMEHTA HEMAaTepUaIbHOTO
MapKEeTUHTa, KOTOPBIM TO3BOJISIET «OUYENOBEUYHUTH» OpeH],
MPOJEMOHCTPUPOBATh WHHOBAIIMOHHOCTh, MPO3PAvYHOCTh H

Kau€CTBO, 4 TAKXKC IIOBBICHUTH JIOAJIBHOCTH KaK HOTpe6I/ITeJ'IEI7[,
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TaK ¥ COTPYIHHUKOB.
Jlyist TeppuTOpHM — TPUMEHEHUS €T0 B KauecTBe JpaiiBepa
JIUBepcU(UKALNE SKOHOMHKH, MHCTPYMEHTa peOpeHAnHra

JACPECCUBHBIX nin MOHOHpO(I)I/IJ'H:HI)IX pPEernoHoB )41

KaTajau3aTopa YCTOWYMBOIO pa3BUTUS, OCHOBAHHOIO Ha
YHHUKaJIBHOM IIPOMBIIUIEHHOM ITOTEHLIUAJIE.

ITorennuan pa3BUTUS IIPOMBIILIIEHHOTO Typu3Ma
3aKJII0YaeTCs B €ro CIOCOOHOCTH BBICTYNATh THOPHUAHOM
cTpareruel s PEeBUTAIU3ALMUA  JIEIPECCUBHBIX U
CTapONPOMBIIIICHHBIX PErMOHOB, MHTErPHpYs B ceOe Kak
MEXAHU3MBI «yMHOTO CXaTHUs», TAK U CTUMYJIBI 11 HOBOIO

pocTa. JleBepuk YHUKATHHOTO TMPOMBIIUIEHHOTO HACIEIUs

U €CTECTBEHHOW «UEMOYKH ONBITa», 3aJ0XKEHHOM B
MIPOU3BOJCTBEHHOM JIOTHUKE, M103BOJISIET C0371aBaTh
VHUKQJIbHBIE U KOHKYPEHTOCTOCOOHBIE TYypUCTHUYECKHE
MPOIYKTHI.

IIpoMBILIIEHHBI  Typu3M  CBsI3aH € OpraHu3anuci
SKCKYpCHUH M  PEryJsIpHBIX TypoB Ha  IEpeaoBbIC
JIEUCTBYIOILINE 581051 KOIZ1a-TO JIeliCTBOBaBIINE

MIPOMBIIIJICHHBIE IPEANPUATHS CTpaHbl. B 4mcie OCHOBHBIX
norpeduTenel 0ObEKTOB NMPOMBIIIICHHOTO TypHU3Ma MOTYT
BBICTYNIaTh HE TOJIBKO MPOCTHIE TypUCTHI, HO U IIKOJBHHUKH,
CTYZICHTHI, HpeANPUHUMATEIH " PYKOBOIUTETH
NPEANPUSTHN, KYPHAIUCTBI, KaXIBIH M3 KOTOPBIX OyneT
IpecieIoBaTh CBOIO LIENb IPH MOCEIIEeHUH IPOU3BOCTBA.

JlocTonHCcTBAa  OpraHu3anyu

MPOMBILIUIEHHOTO  TypU3Ma

OYEeBUAHBI Ui BCEX CerMeHToB. Jlis TypucTtoB 3TO
NpeKpacHas BO3MOYKHOCTb YBHJETb, KaK IPOU3BOJAT HX
JMOOUMBIE TPOAYKTHI, a TMPEANPHUSITHIO 3TO TO3BOJSET

YKPENUTh PENyTalUl KOMIIAHUU M YBEIUYUTh IPOJAXKU.

IIJ'I)I MECTHBIX OpraHOB BJIaCTU — OTO HWHBECTULHU B
TEPPUTOPUATIBLHOE pa3BUTHE, JUIL HACECICHUS— CTUMYII
pa3BuTHsI OM3HECA B PETHOHE.

B OemopycckoM — MHGOPMAIMOHHOM  IPOCTPaHCTBE

3aKpENUIIOCh MPEICTAaBICHUE O IPOMBIIUICHHOM TYpHU3MeE
KaKk JIUHAMHYHO pa3BHBamoLIeiica o0nacTM U OJHOM U3
BAYKHBIX HAIPaBICHUM pa3BUTHUsI TYPUCTUUECKON UHIYCTPUH,
00benHSIONIEM 00pa3oBaTellbHbIE, ACIOBBIE U KYJIbTypHBIC
acnekTol. [lenaercs akleHT Ha IPUBJICYCHUU TYpPUCTOB K
MOCEILICHUIO TIPEANPUATUA Yepe3 OpraHU3alMI0 SKCKYpCUM
U APYTruX cOOBITHI (CEMUHAPBI, MACTEP-KIIACChl, BHICTABKH):
«IIpoMbIIIEHHBIA ~ TypU3M B CTpaHe
130

opraHu3aiuii pa3BUBAIOT A3TO HampaBieHue. OHU UMEIOT

pa3BuBaeTcs

natedcuBuo. Cerogus  Ooiee NpeAnpUsITUil U

ompezieieHHylo 0a3y, HapaOOTKM W MOTHBAIMIO pa3BHBAThH

MIPOMBIIIJICHHBIH  TypU3M») PUCYHOK | .

83

CeroHsi MPOMBILICHHBIN TYpU3M IpeBpaIaeTcst B OJUH U3
JICWCTBEHHBIX MHCTPYMEHTOB IO BBIBOJAY IMPEANPUATHH Ha
HOBBIC PBIHKHU, TOJYYCHHUIO WJEH U1 €r0 CTPaTeruuecKoro
Pa3BHUTHSL, IKCKyPCUOHHON MH/yCTPUAIIN3AIINH.

Kak mokaspIBaeT CIIOXKHMBIIASICS AWHAMUKA MOCEIICHHS
NpennpusIThii, UCIIONIb30BaHKWE LU(PPOBBIX TEXHOJOTHIl
MO3BOJISIET TYPHUCTY A0 Hayalla ITyTEIIECTBHS O3HAKOMHTHCS
C TpenpusTHeM W BBIOpaTh Ui IMOCEUICHUs] Haubojee
UHTEPECHOE.

IloaTomMy celiuac Takue TYpPUCTHYECKUE MEPOIPUITHS
ABJIAIOTCS TYPUCTUYECKON PEKIaMOM, CIOCOOCTBYIOLIYIO UX
B

YBEJIMUUBAETCS BO3JCHCTBUE CPEACTB BUACOKOMMYHUKAILUI

NPEBPalllCHUI0O B HHIYCTPHIO. KauecTBE  3TOTO

Ha pCKiIaMy NO3HAaHWA U Pa3BJICUYCHUA, KOTOPbIC, B KOHCYHOM

cueTe,  OKa3bIBAIOTCS ~ BCTPOCHHBIMH B KOMILIEKC
TYpUCTHYECKOTO 00cyx)uBanus [15].
B

I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaHI/IOHHI)Ie TCXHOJIOTHUHU CTaJIu

cthepe
TOCTCIIPUMMCTBA, MHOTHC TOCydapCTBa HapalUuBarOT HX

HacTosIIee BpeMs uudpoBkIe pereHus,

I00aNbHBIME  TPEHIAMH B TypusMa U

BHEJIPEHHUE B BOCIPOM3BOJICTBEHHBIE IPOLIECCHl C LIENIBbIO
TOBBIIICHUST COIMAIBHOM, YKOHOMHUYECKOMN, IKOJIOTHUECKOU
3¢ G eKTUBHOCTH WCIIOJIb30BaHUS

TYPHCTCKO-PEKpEallMOHHOTo oTeHnuana [16].

) |

Meanynapoansiit 0GparoBATETLLI CeMmIAD
«IpoMbIIERHBH TYPHIM KAK GPeRI B CTPATETHS»

20 [ Tewa wecana npowsimiensoro TypusNa

Crapt XXII Pecuy6amkanckoro
TypRCTHIEcKOT0 Komkypea «dlosuail Beaapycw»

Pucynok.1./{unamuxa [IPUBJICYCHUH  TYPUCTOB K
MOCEIICHUIO NIPEANPUATHI

IIpumeuanue: ucrounuk [2].

OpI‘aHI/ISaHI/II/I MMPOMBIIIJIEHHOI'O  Typu3dMa B  YCJIOBHAX
UPpPOBOl  TpaHCHOPMAIMH  TO3BOJIAIOT  HCCIICIOBATh

pas3IMYHbIC AaCIICKTBI CO3JJaHHsA BUPTYaJIbHBIX TYpPOB Ha

NPOMBIIIICHHBIE OOBEKTHI, HCIONB30BAHUS TEXHOJOTHIA
JIOTIOJTHEHHOM peanbHOCTH IS YIy4dIleHHUs ONbITa TypUCTOB,
W3y4YeHHs BIMSHHS  LU(PPOBU3AIMU HAa SKOHOMUYECKHE,
COLIMAJIbHBIE U 3KOJIOTMYECKHUE ACIEKTHI IIPOMBIIUICHHOTO
Typu3Ma, a Takxke pa3pabOoTKM METOAUWKH YCTOHUMBOTO

Pa3BUTHSI NIPOMBIIIJIEHHOTO TYpU3Ma B YCIOBUSIX LU(PPOBOIA



I ‘ International Journal of
Multidisciplinary Research

MexayHapofHbIi UHCTUTYT
yNpaBneHus v
npeanpuHUMaTenbCTBa

Research Article Print ISSN 3105-8884 Online ISSN 3105-8892 November 2025,Vol.1,No.2
TpancopMary, BKJIOYasT MHHHUMH3ALUI0 HETaTUBHOTO tourism: Regional aspects]. Rossiyskoye
BO3JCHCTBUS HA  OKPYXKAIOLIYIO Cpely, COXpaHEHHUE Predprinimatelstvo, 18(13), 2061 -
KyJIbTypHOTO Haciemuss W OOCCHeUcHHsS COIMaIbHOMN 2078. https://doi.org/10.18334/rp.18.13.38108

OTBETCTBEHHOCTH. Socio.bisr.by. (2025). Promyshlennyy turizm v Belarusi kak
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MOAPa3yMEBacT CTPATETHYECKYI0 HHTErpauuio IH(POBBIX
TEXHOJIOTHH B Tponecce OOCTyKMBaHHUA TIOCETHTENEH H
OIICPALMOHHBIX MMPOLCCCOB, UYTO YIIydIIacT JAOCTYNHOCTH U
obecrieunBaer [EPCOHAIM3UPOBAHHBIA OIBIT, KOTOPHIi
MO3BOJISIET AYJUTOPUU TIIyOXKe MPOHUKHYTh B KYJIBTYpPHBIN
KOHTEKCT.

Takum 00pa3zoM, UCIOIB30BaHUE LU(PPOBBIX TEXHOJOIUI B
MIPOMBINIVICHHOM TYPU3ME CTaJI0 HCU3MEHHBIM, YTO CBA3aHO
C HOTp66HOCT$IMI/I KJIMEHTOB. BrIABIEHO , 4TO HMCHHO
KJIMEHTHI BCce OOJIbIIIE MEHSIOTCS B CBSI3H C MCIIOJIB30BaHHUEM
HHTEpHETa I IieJed uHpOpMaluu W OpPOHUPOBAHHMS.
CrnenoBarenbHO, OHM BJIEKYT 3a cOOOM KOPPEKTHUpYIOIIHE
peakIu Cco CTOPOHBI TYPHUCTHYECKHX YCIyI, CO37aBas
TCXHUYCCKUC H OpraHU3allMOHHBIC TPEANOCHUIKA  JJId
TEXHOJIOTUH KJIMEHTaMHU.

U (POBBIX oOmeHuss ¢

YcraHoBIeHO, 4TO pacmnpocTpaHeHue UPPOBBIX
TEXHOJIOTH OCHOBAHO HAa COOTHOIICHHH 3aTpaT M BBITOJ,
MMOCKOJIBKY 3(QEKThl PalHOHATH3ANNN MOTYT OBIThH
JMIOCTUTHYTHI 33 CUCT CTAHJAAPTH3AIUU U LCHTPATH3AIUH C

MOMOIIBIO M (POBBIX MPHUI0KEHHH.

3akJ/oueHnue.

Taknum 00pa3oM, YCTaHOBIEHO, YTO pECIyOIMKaHCKUH
MIPOMBIIUICHHBI TypH3M SIBISIETCS OXHMM M3 (DakTOpOB,
00ECTIeunBaOMNX  yCTOHYMBOCTH  IIPOCTPAHCTBEHHOTO
Pa3BUTHS PETHOHOB M MOBBIMIAIOIINI UMUK MPEATIPUATHH,
MIO3BOJISIET HOTPEOUTENSAM YBUAETH NPOIECC IPOU3BOICTBA
MPOIYKIMH, YCTaHOBUTH IAPTHEPCKHE CBS3H. BBIsABICHO,
YTO TPOMBIINUICHHBIH TYpU3M IIO3BOJIIET  ITOCETHUTEISIM
YBHICTh MHAYCTPHAIBHYIO KYJIbTYpY W IPOU3BOACTBEHHBIC
TIPOLECCHI, IPEIIPUATHSAM MO3BOJISIET MTPOJIEMOHCTPUPOBATH
WHHOBALMOHHOCTb |

YHUKQJIbHBIA  MPOMBILIJIEHHBIN

IIOTCHIHUAJ, a JICBCPUK TIPOMBIINUICHHOTO HACJICAUA
TMO3BOJIACT CO34aBATh YHUKAJIbHBIC U KOHKypeHTOCHOCO6HBI€

TYPUCTHYECKHE TIPOIYKTHI.
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KEYWORDS ABSTRACT

The article explores the idea behind the sustainable development of education, which is to shift from the
simple transfer of knowledge and skills necessary for existence in modern society to the readiness to act
and live in rapidly changing conditions, to participate in shaping social development, to learn to foresee

Education; the consequences of actions taken, etc. The main challenge here is that organizational forms are once again

Sustainability; being thought out, plans for activities to move from one level to another are being drawn up, but an

Y internal plan that would allow tracking, directing and programming the work of psychological mechanisms

ucation . . . . . . . .

management (primarily those related to motivation and goal setting) is being overlooked. At the same time, education as
a social institution plays an exceptional role in creating conditions for the sustainable development of
society, ensuring the continuity of generations, replenishment of human resources, well-being, personal
and professional development throughout life

INTRODUCTION

Education as a social institution plays an exceptional role in
creating conditions for the sustainable development of
the of

replenishment of human resources, well-being, personal and

society, ensuring continuity generations,
professional development of a person throughout life.

On the one hand, education in all historical eras reflects the
state of society in all its spheres: social, economic, cultural.
On the other hand, global changes in the life of society cause
changes in the education system, changing goals, tasks,
content, organization and methods. Adapting to the demands
of society, education performs its functions as a social
institution.

Modern society is developing very dynamically, and this has
an impact on education. The main factors influencing the
development of world educational systems include
globalization processes, the acceleration of social and
economic development, the transition to a post-industrial
society and knowledge economy. Globalization processes
require modern education to develop students' internal

mobility, the ability to adapt and be successful in any

socio-cultural conditions, and readiness to improve in the
professional sphere in accordance with new requirements
and conditions of work and life. The acceleration of social
development is highlighted by analysts as a global trend in
the development of the world community, which is
characterized by an increase in the volume and intensity of
information flows, expansion of innovative processes, rapid
scientific and technological progress, changes in living
conditions, and dynamic economic development. Active
economic development leads to increased competition at the
global, national, and regional levels, a reduction in the scope
of unskilled and low-skilled labor, profound changes in the
employment structure, which, in turn, determines the
constant need for advanced training and retraining of
workers, and an increase in their professional mobility. In
the context of the transition to a post-industrial, information
society, the role of human capital is becoming extremely
important. This is due to the fact that human capital is a
system-forming element of the new knowledge-based

economy, the importance of which is increasing every year.
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The main feature of the new modern conditions of social
development is their direct impact on the cognitive and
creative abilities of a person, necessary for obtaining and
effectively using new scientific knowledge. A modern
person lives in conditions of a high degree of uncertainty
and must be ready to live in constantly changing conditions,
possess such qualities as adaptability, mobility,
constructiveness, creativity, the ability to quickly make
decisions, the ability to navigate in the growing information
flow. The formation of competencies necessary for
sustainable successful development throughout life is a task
that determines the essence and directions of development of

modern education.

1.Sustainable Development Of Education: a
Framework

Let us consider very briefly the framework for sustainable
development of an individual's intellectual potential that we
have proposed. The framework comprises several modules.
This framework can be used when working with different
groups: high school students, college students, and adults.

It is necessary to emphasize that the presented modules are
not only work with a certain content, but also programs with
a psychotechnical focus - they create a sense of success in
the subject, provide interest in mastering vocabulary, and
form stable motivation. Strategically, psychotechnics are
aimed at:

A.

self-training of the individual.

“Launch” the mechanism of self-development and

B. Once launched, psychotechnics provide self-sustaining
development.
the

expansion of the sphere of development and transfer to

C. The psychological technologies used ensure
broader (compared to the initial stages) areas and spheres of
life (for example, to the professional).

The framework we propose includes the following modules.

1. Language. The module is aimed at making a person aware
of latent knowledge. The fact is that a person remembers
much more than he/her realizes. In particular, he knows
many words, uses them in speech, but does not fully
understand their meaning. The module is aimed at making a
person aware of this latent, implicit knowledge. Since the
Russian language contains many words borrowed from
English, French, German, Greek, Latin, Arabic, and Tatar,

then understanding the meaning and origin of a word makes
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it possible to use the acquired knowledge. As a result, it
turns out that a person actually knows hundreds of words
from the above-mentioned languages. The implementation
of the module begins with understanding the meanings of
personal names and surnames, and extends to understanding
words of the native language that have a foreign origin. As
the subjects move through the module, their interest in
etymology and the origin of set expressions increases. They
become motivated to study foreign languages and literature
in foreign languages. The exit from the module ends with the
formation of an interest in languages and cultures. The
further direction of development is connected with
mastering foreign languages, a steady interest in studying
the history of peoples and cultures.

2. Memory. Memory is considered as the foundation of
human mental life, the basis of cognitive activity. The
module is aimed at familiarization with the psychological
patterns of memorization and reproduction, at mastering the
technology focused on effective memorization based on
active work with the material. The main purpose of the
technology is that it makes memory manageable. Memory
begins to work in the mode of semantic memorization, when
memorizing, semantic processing of the memorized occurs,
factors are used that increase the effectiveness of involuntary
memorization. The meaning of the technology used is that
the skill of logical text processing is automated and does not
require any more control of consciousness. The effectiveness
of memorization increases many times over. Since this is a
technology, it is clear that its observance guarantees the
receipt of a result, which, in turn, leads to the emergence of
positive emotions, increased self-esteem and faith in one's
own strength. The further direction of work on exiting this
module is that the subject comes to the idea of reorganizing
the structure of his knowledge, giving it a more rational
form, streamlining knowledge systems and external
generalizations. By carrying out a thematic reconstruction of
knowledge systems, the subject inevitably turns to a revision
of the systems of his professional experience and knowledge,
that is, the scope of application activity is significantly
expanded.

3. Understanding. As is clear from the previous sections of
this article, understanding is considered the most important
process in the structure of cognition. When mastering this
module, students become familiar with the patterns and
is

mechanisms of understanding. Particular attention

naturally paid to teaching the techniques of achieving
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understanding, which presuppose a mandatory exit to the
structures of the subject's experience. Learning these
techniques occurs quite easily, since it is largely prepared by
the results of the previous module, when the subject learns
to be quite aware of the structures of his knowledge. It is
especially important at this stage of the work to demonstrate
to the students that there are levels of understanding.
Sections are included that show the components of
understanding associated with the collective unconscious.
Understanding is also considered a necessary component of
understanding existence; work on this module leads the
subject to an understanding of ultimate meanings, awareness
of terminal values and the meaning of life.

4. Thinking and creativity. This module is sometimes
divided into two components: thinking and creativity. In this
text, we will consider them together. This module involves
familiarizing students with the patterns of thinking and
solving thinking problems. Its content is based on the
author's many years of research aimed at studying thinking
activity and the difficulties of thinking. Psychological
research shows that the most significant difficulty in the
creative thinking process is not in finding the right
hypothesis, the idea of a solution, as is often believed, but in
overcoming the error recorded in the initial tacit knowledge,
in the structures of subjective experience.

5. Personality. The last module is devoted to the
development of personality, its main substructures. The main
task of this module is to organize effective interaction of
personality substructures, to promote the process of

individuation, which continues throughout a person’s life.

2.Creative Process: Important Challenges

Since the most significant difficulty in the creative process is
overcoming delusion, correcting the structures of subjective
experience, then when teaching creativity, the emphasis
should be placed precisely on this. When designing training
programs, it is useful to consider that it is possible to
construct a typology of difficulties of problems in the
creative process associated with the structures of subjective
experience, which in their origin can be individual (that is,
formed as a result of the experience of an individual's
interaction with the outside world) and “collective” (formed
as a result of the assimilation of social experience). It seems
appropriate to distinguish the following types of difficulties

in the creative process:
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A. The simplest (first type) difficulties will be those
connected with the actualization of subjective experience
structures that are irrelevant to the situation. The problem in
this case can be easily resolved when the subject actualizes
the experience structures that correspond to the situation.
Many puzzle problems present precisely this kind of
difficulty for the solver.

B. The second type of difficulties: the structures of
experience actualized by the subject are inadequate (contain
an element of delusion), but at another level of the structures
of subjective experience the problem solver has adequate
knowledge, and thus the correction of the structures of
experience, overcoming of delusion and, ultimately, the
solution of the problem is achieved due to the interaction of
the structures of subjective experience of different levels and
the correction of inadequate elements of experience that
occurs during the thought process.

C. The third type of difficulties can be observed in cases
where the subject does not have adequate structures at all,
therefore the correction of the structures of experience can
only occur as a result of a productive thought process
(creative thinking in the strict sense of the word).

D. And finally, the fourth type: adequate structures of
experience do not exist at all (neither for the subject solving
the problem, nor for society), therefore the correction of
structures of experience that occurs in the productive process
leads to overcoming the error and the formation of new
knowledge - both for the subject and for society (the
so-called "great creativity"). Here it becomes clear that this
process can sometimes take years, spent not on fruitless
searches for an idea, but on overcoming those ideas that
make it impossible to formulate the necessary hypothesis.

A particularly important and labor-intensive task in
implementing this module are actions aimed at connecting
unconscious mechanisms of creativity, which is achieved
using the material of complex creative tasks. Prospects for
going beyond this module include the use of non-standard
and creative thinking in the professional sphere and
communication (solving so-called creative communication
It that the

implementation of the program modules can serve as a

problems). can be assumed consistent
framework for organizing informal, psychologically based

education.



International Journal of
Multidisciplinary Research

[JMR

Research Article Print ISSN 3105-8884

Online ISSN 3105-8892

MexayHapofHbIi UHCTUTYT
yNpaBneHus v
npeanpuHUMaTenbCTBa

November 2025,Vol.1,No.2

Conclusion

As it can be seen from the text above, the subject of
psychology appears to be the central problem not only of
psychology itself, but also of pedagogy, which develops and
designs the content of education. We have already drawn
attention to the fact that within the framework of the
architectonics of the inner world, the role of abilities,
cognitive processes, motivation and personal qualities in
solving educational problems becomes clear, which allows
us to effectively organize psychologically sound training,
solve problems of understanding, overcome other
shortcomings in the formation of knowledge and experience,
etc., both those noted above and others not specified in this
text. Let us repeat that, in our opinion, both informal
education and continuous education are very promising
objects of research in the light of the interpretation of the
subject of psychology as the inner world of man. Within the
framework of the architectonics of the inner world, there is a
place for the interaction of all types and forms of learning, in
the context of the inner world, it becomes possible to track
the accumulation of experience of various origins and ensure
the continuity of its generalization in the context of
sustainable education.

Issues related to changing the interpretation of the subject of
psychology are usually perceived as a kind of revolution. Let
us note that in our case nothing of the sort is happening: no
manifestos, no overthrows are envisaged. Moreover, the
interpretation of the total subject as the inner world of man
emphasizes its integrity, but asserts the presence of various
heterogeneous structures in the inner world. Thus, the
fundamental thesis is asserted that the inner world of man is
a complex formation. At this point, the formulated approach
means a categorical break with the tradition that, at least
since the Middle Ages, has asserted that the soul (psyche) is
a simple thing that knows itself and other things.
Surprisingly, psychological schools and trends, including
modern ones, have followed this ancient, but highly
controversial teaching. From here, by the way, it follows that
it is implicitly assumed: the method of study should also be
simple. We also think this is a misunderstanding and an
anachronism: it is obvious that the world is complex, and
therefore the methods of its study are different - depending
on what part of the world is being studied. Therefore, when
speaking about methods, it is worth emphasizing that most
often we are talking about a complex of methods, their

combination. In other words, methods are used both from
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the arsenal of natural-scientific psychology and from the

range of hermeneutic methods.
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The purpose of the study is to determine the role of digital logistics in enhancing the industrial
competitiveness of China and the Republic of Belarus. The research employs systemic, institutional, and
innovation-oriented approaches, as well as comparative analysis. The study shows that China is pursuing a
strategy of technological leadership and actively introducing innovations into logistics, whereas Belarus is
establishing the institutional foundations for digital transformation while expanding international

Republic of Belarus; cooperation. The digitalization of logistics increases the efficiency of supply chains and strengthens the

Industry 4.0; competitive advantages of both economies. The results obtained can be used in developing digital logistics
strategies and innovation development programs.

International

cooperation

BBEJEHHUE

MupoBasi NPOMBIIUIEHHOCT, B YCJIOBHSAX HU(PPOBHU3ALHMA
TpedyeT MOJEpHU3ALNU IIPOU3BOJACTBEHHBIX 5
JIOTHUCTHYECKUX TponeccoB. LudpoBuzanms — KI0YEBOi

¢dakTop  ycTOIYMBOTO  pa3BUTHS W  (QOPMHPOBAHHS

KOHKYPEHTHBIX IPEUMYIIECTB HAllMOHAIBHBIX SKOHOMHUK [1].

OpHuM M3 €€ OCHOBHBIX DJIEMEHTOB SIBISIETCS LU(ppPOBas
JIOTHCTHKA, O0OBEIUHSIONIAs HHHOBAIMOHHBIE HHCTPYMEHTEI
yIpaBJieHUsl MOTOKaMU M MOBBIAONMas 3(pQPEeKTUBHOCTD
IeneH MoCcTaBoK.

Jns Kurtas u benmapycu mmdpoBuzanus mumeer 0coboe
3HaueHue. Kuraii peasu3yeT rocyiapCcTBeHHbIE HHUIINATHBBI
B pamkax crparernii «Uunyctpus 4.0» u «{udposas
SKOHOMHUKa Kwuras», HampaBieHHbIE Ha TpaHCHOPMAIHIO
MPOMBIIIIEHHOCTH u BHEJ[pEHHE TEXHOJIOTHH
HUCKYCCTBEHHOTO  WHTEJJIEKTa, OOJBUIMX  JIAHHBIX H
Hutepnera Bere [3]. benapych paccmarpuBaeT udpoByro
JIOTHUCTHKY Kak HWHCTPYMEHT HHTErpaliu B TIII0OabHbBIE
MIPOMU3BOJICTBEHHO-TPAHCIIOPTHBIE ceTH, YKpeTUIeHUs
HKCIIOPTHOTO MOTEHIMAJa ¥ CHIKCHUS U3JICPIKEK.
CpaBHEHHE OIbITA [JBYX CTpaH TII03BOJISET BBISIBUTH
B3aUMOCBSI3b ~MEXIY YyPOBHEM LHU(POBOH  3penocTH

JIOTUCTUYECKUX CHUCTEM H  KOHKYPEHTOCIOCOOHOCTHIO

NPOMBIIUICHHOCTH, @ TaKKe ONpPEACIUTh HalpaBICHHs
¢dopmupoBanust  dddexTuBHBIX  Mopened  nudpoBoi

TpaHchopMaIuu.

1.Metonoaornueckasn basa UcciaenoBanus

Merononorudeckas OCHOBa — CHCTEMHBIH,
WHCTUTYINOHAIBHBIA W MHHOBAIIMOHHO-OPHEHTHPOBAHHBIA
TIOJIXOJIBI.

CucTeMHBIH MOJXOM PacCMaTPUBACT NMPOMBIIUICHHOCTh Kak
KOMIIJIEKC TIOJICHCTEM — TIPOU3BOJICTBEHHOM,
JIOTUCTHUYECKOH, KaJIpoBOH, (uHAHCOBOI u
nH(pOPMANMOHHOM; IHM(POBU3ALMS JIOTHCTHKH CBA3BIBACT
nx, oOecredmBas CHHXPOHHOCTh IBHIKCHHUS PECYpCOB H
ONTHMU3AINIO YIPABICHHUS.

WHCcTUTynnOHANBHBIM ~ TOAXOA  M3y4aeT  MEXaHU3MBI,
BIMSIOIIME Ha TeMmbsl IM(GPOBOH  TpaHCOpManuH,
TIO3BOJISIET BBIIBUTH PA3JIMUUsl B MOJEINSAX PETYIUPOBAHHA
Kuras u Benapycn n OLICHHUTH BIIMSTHHE
HMHCTUTYINOHAIBEHON cpensl Ha MHHOBALMOHHYO

AKTUBHOCTb HpeZ[HpPI?[THﬁ.
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Kutail peanusyer cTpaTeruto TEXHOJIOTMYECKOTO JIHEPCTBA,
pa3BHBas MHHOBAIMHM M LU(POBBIC SKOCUCTEMBI, TOTA KaKk

Benapyces ¢dopmupyer Momens 1udpoBoii Tpanchopmarmu,

OIpasiChb Ha HHCTUTYIUUOHAJIbHOC YKPEIJICHUE n
MEXIyHApOJAHOE COTPYIHUYECTRO [3].
IIJ'IH JOCTHIXCHHUA Ji(S104 MIPUMCHAIOTCA METOAbI

CpPaBHUTCJIIBHOI'O aHalin3a " O606IH€HI/I€ CTaTUCTHYCCKHUX

JaHHBIX O COCTOSIHHU HI/I(I)pOBOI‘/II JIOTUCTUKHU B IBYX CTpaHax.

2. Anamutnyeckas Yacrn: Tekymee CocTosiHue
Hudgposoii Jloructuku B Kurae u beinapycu

PasButne  mpomsbinuienHoctn  Kutas u  benmapycu

MOKa3blBaeT pa3Inine B YpPOBHE IH(POBOH 3penocTH

JIOTUCTUYCCKHUX IIPOLECCOB. B Kurae LII/I(I)pOBaH JIOTUCTHKA

KJIIOYCBOM  DJIEMEHT CTpaTeruu  3KOHOMHUYCCKOI'O

pa3BUTHA. COB,I[aHBI HallMOHAJIbHBIC HJ'IaT(l)OpMLI,

06"LGILI/IH$[IOH.[I/IG HpOI/ISBO,I[I/ITGHeI\/'I, IIOCTaBOIMKOB u

TPAaHCIIOPTHBIE KOMIIAHMH B IH(POBYIO

IPOrHO3MPOBAaHUC

OKOCHCTEMY.

Kommanun HCIOJb3YIOT crpoca,

MHTEJJIEKTYaIbHYIO MapHIPYTH3AIHIO n

ABTOMATU3UPOBAHHBIC CKJIaJIbl, qTOo IIOBBIIIACT

3G QEeKTUBHOCT,  IIeMe  MHocTaBoK. ['ocynmapcTBeHHas

TIOJI/IEPKKA BBIPA)KAeTCsl B HAJIOTOBBIX CTHMYJax M TPaHTax,
CHocoOCTBYsl ~ OMU(POBHM3AIMM HE  TOJNBKO  KPYITHBIX
KOpHOpAIHi, HO U cpeHero On3Heca.

Benapycs npu MeHbpIIeM MacmTabe SKOHOMUKH CTPEMHTCS K
MoOJepHM3alMu. Peamms3yroTcss  NporpaMMbl  Pa3BHTHA
u(poBoi HMHGPACTPYKTYpHI, BKIOYAS WHIYCTPHAIbHBIA
nmapk «Benmmkuit kamenp» [4]. CoxpaHSAOTCS TPOOIEMBI —
H3HOC

(GOHIOB, HHU3KaA

UT-cnenunanucros.

aBToOMaTu3alusa W  HEXBaTKa

Jlons nudpoBEIX pemeHHH B JIOTUCTHKE COCTABISIET OKOJIO
70% B Kurae u 35% B benmapycu. Kurait neMoHcTpupyeT
MacmTabHOEe  BHEIPEHHE  HHTENICKTyaJbHBIX  CHCTEM
yIpaBiIeHUS IEMSAMH IIOCTaBOK, TOTrJa Kak Oesopycckas
MOJIENb pa3BUBaeTCA TOUedHO. bemapych nMmeer moTeHIHAN
YCKOPEHHOTO pocTta 6nmaromaps

(71,

HWHTCTPALMOHHBIX 06’Be,I[I/IHeHI/I$IX M CTaOMIBHOM HpaBOBOﬁ

BBII'OJHOMY

reorpa)MuecKkoMy  IOJI0KEHHIO y4acTHIO B

Oaze.

3.0cHOBHEIE HAIIPABJICHUSA NOBLILICHUSA

KOHKYPEHTOCHOCOOHOCTH MPOMBIILJIEHHOCTH

1. HI/I(I)pOBI/ISaHI/IH JIOTUCTUYCCKUX H TIPOU3BOACTBCHHBIX

mponeccoB

92

Brenpenue TEXHOJIOTUH WNnrepuera BEIIICH,
HUCKYCCTBEHHOTO WHTEIUICKTa U NUGPOBBIX TBOWHUKOB
SIBIISIETCSl KJIFOUEBBIM HarpaBiieHueM. Kurtaii mpuMeHseT 5T
WHCTPYMEHTHI ISl aHaiu3a IMPOU3BOJCTBEHHBIX PHUCKOB M
IUIAHUPOBAHMUs ~ MOIIHOCTEH,  a

benapyce  Moxer

a/IaliTUPOBATh  OIBIT, CO3JaB HAIMOHAIBHYIO CHUCTEMY
(POBOr0 MOHUTOPUHIA JIOTHCTHKH, OOECIeUHBAIONIYIO
MPO3pavyHOCTh NOCTaBOK M A(PPEKTHBHOCTH TPAHCIOPTHBIX
omeparnwuii [5].

2. Pa3BuTHe MHHOBALMOHHOM HH(PACTPYKTYPHI
OtpacieBble  JIOTHCTHYECKHE LEHTPBHI, TEXHOIApKU H
JTa00paTOPUU MPHUKIIAJHBIX UCCIICAOBAHUN CO3/IAI0T YCIOBHS
JUISL TECTHPOBAHMS pPELICHUH M MHTErpalMd HayYHbBIX
pa3paboTOK B MPOMBINUICHHYIO MNpakTHKy. COBMECTHBIC
KUTalcKo-0enopycckue MIPOEKTBHI CIIOCOOCTBYIOT
(hopMHUpOBaHUIO IIeTeil T00aBICHHOW CTOUMOCTH [6].

3. MHCTUTYLUOHANbHBIE CTHUMYJBl M TOCYIApCTBEHHAs

HOJJIepIKKa
locynapcTBeHHAs IMOJUTHKA — KAaTalU3aTOp HUPPOBBIX
npeoOpa3oBaHuii. Kurait NIPUMEHSET HaJIOTOBEIE
npedepeHIu, (buHaHCHPOBaHHE CTapTarnoB u

«pEryJsATOpHBIC MECOYHUIIBI», a bernapych COBEpPIICHCTBYET

HOpMaTUBHYI0 ©0a3y ¥ CHIDKaeT aJIMUHUCTPATUBHBIC

Oaprephl, (GopMuUpys ONATONPUATHBIA HWHBECTUIUOHHBIN
KiIuMart.

4. Pa3BuTHE 4€JIOBEUECKOTO KamuTaia

[ToaroToBka KaapoB — OCHOBA YCTOWYMBOTO Pa3BUTHS
udpoBoii SkoHOMUKH. KuTaii peanuzyer oOpa3oBaTeIbHBIC
IporpaMMbI B O6J'IaCTI/I JIOTUCTUKH u yIipaBJICHUA
MHHOBalMAMHU, benapych BHEIPSET AyalbHBIC IPOIPAMMBI U

KBaIN(HUKALUH. CoBMecTHBIE

¢dbopmupyror
peanuzanuu koHuenuu « agyctpus 4.0».

KypCBI HOBBIIICHUS

WHHUIUATHBEl  YHUBEPCHUTETOB 6azy s
5. MexmyHapo Hast Koomeparyst ¥ 0OMEH TEXHOJIOTHSIMU

CoTpyAHHYECTBO OOBEIUHSAET TEXHOIOTUIECKUHN TTOTEHIIUAT
Kuras u TpaH3uTHBIE BO3MOKHOCTH benapycu. CoBMecTHbIE
nu EABC

CO3JIaHUI0 TPAHCTPAaHUYHBIX HUPPOBBIX

uHUNUaTHBBl B pamkax «[losca u myTu»
CIOCOOCTBYIOT
KOPHJIOPOB U POCTY IKCHOPTHOTO MoTeHInaia [3].

6. [Tepexon kK yCTOWYHMBOM U «3€JIEHOI JTOTHUCTUKE

[Mpuanuner ESG — BaxHBI 37€MEHT MNPOMBIIUICHHON
nonuTukd. KuTail BHeApseT 3KOJOTHYECKHE CTaHIapThl B
TPaHCIIOPT M DHEPreTHKy, a bemapych HCMONB3yeT STOT
OTBIT ISl Pa3BUTUSA 3€NEHBIX KOPUAOPOB, TOBBIIICHUS
3HEProd(pGEKTUBHOCTH W TNPUMEHEHHS BO300HOBISIEMBIX

HCTOYHUKOB 3Hepruu [2].
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3AK/IIOYEHUE China.  Journal of the Knowledge  Economy.

HCCHGZ{OB&HI/IC II0Kasaj1o, 4TO LII/I(I)pOBaﬂ JJOTUCTHKA —

KJIIOYEBOM HHCTPYMCHT ITOBBIIICHUA

KOHKypeHTOCHOCO6HOCTI/I IPOMBIINIJICHHOCTH Kuras wu

Bbemnapycu. [udpoBuzanus  JOTUCTUKK  TOBBIIIAET

3¢ PEKTUBHOCTD nerei MIOCTABOK, MIPO3PavYHOCTh
YIpaBiICHUS! W YCTOWYHMBOCTH HMPOM3BOJCTBEHHBIX CHCTEM,
(dbopMupys OCHOBY TEXHOJOTHYECKOTO Pa3BUTHSI SIKOHOMHUK
[6].

KuTaii peanusyeT cTpaTernio TEXHOJIOTHYECKOTO JHACPCTBA,
pa3BHBas MHHOBAIMM W IH(POBBIE 3KOCHCTEMBI, TOTJa KaK
Bemapycs dopmupyer monens mudpoBoi TpaHcdopmanuy,
ommMpasch ~Ha  WHCTUTYIMOHAIBHOE  YKpEIUIEHHE W
MEXAYHapOIHOE COTpYIHUUECTBO[3].

JanbHeiimee MIOBBIIIICHUE KOHKYPEHTOCIIOCOOHOCTH
MIPOMBIIINICHHOCTH O0EMX CTpaH OMpEAENAeTCS CKOPOCTHIO
HHTETPaLUH TEXHOJIOTHH,

]_II/I(i)pOBLIX TOTOBHOCTBIO

KaJpoBOTO TIOTEHIMANAa W Ppa3BUTHEM HWHHOBAI[MOHHON
HHPPACTPYKTYPHI[S5].
«3enEHbIe» MPOEKTH B paMKax HHUIUATuB «Ilosc u myTe» u
EADC,

U (POBEIX KOPUIOPOB M YKPEIICHUIO YCTOWIUBOTO POCTA.

3HaueHHe WMEIOT [UQpPOBBIE U

CHOCO6CTByIOH.[I/Ie

CO3JaHUIO  TPAHCTPAaHUYHBIX

Pe3yJ'ILTaTI>I HucciIeJ0BaHus MOT'YT CIIYXXKUTb OCHOBOM JUIA

pa3paboTKM  CcTpaTrerdii  OUPPOBOM  JOTUCTHKH |
COBEPILICHCTBOBAHUS ~ MHCTPYMEHTOB  T'OCYJapCTBEHHOM
moJyiepKkH ~ MHHOBanmid.  CucremHas — muQpoBH3aIMs
JOTHCTHKA — CTpaTeTHYecKHi (aKTop  yKpEIIeHUs

KOHKYpeHTHBIX mpeuMymiectB Kwuras u bemapycn Ha

riro0abHOM pBIHKE [6].
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LUucdpposasn JNlorncrtuka Kak dakTop MNMoBbiWweHun
KoHKypeHTOoCcnocobHocTu [lpombiwneHHocTUn: CpaBHUTESIbHbLIN

AHanus Kutasa u Pecnyonuku benapycb

A WyxaH'!, H.B.XKyapo'

'Benopycckuii rocyapCTBEHHBIN TEXHAIECKHH YHUBEPCHTET, MuHCK, Benapych

Ilens nccnenoBaHus — OIPEACTUTH POJIb HU(PPOBOH JOTUCTUKH B MOBBIIICHHN KOHKYPEHTOCHOCOOHOCTH IPOMBIIUICHHOCTH
Kuras w  PecmyOonmmkm ~ Bemapyceh. B  pabore  WCHONB30BaHBI ~ CHUCTEMHBIH,  WHCTUTYIHOHAIBHBIA |
HMHHOBAllIOHHO-OPHEHTHPOBAHHBIA MOAXOABl M CpaBHUTENBbHBIM aHanu3. MccinemoBanme mokasano, uto Kutail peamusyer
CTPAaTeruio TEXHOJIOTHYECKOTO JIMIAEPCTBA W BHEAPSICT WHHOBAMM B JIOTUCTHKY, Torga Kak bemapyck Qopmupyer
MHCTUTYIHMOHAJIBHBIE OCHOBBI LU(POBOH TpaHchopMmamuy, pa3BuBas MEKIyHApPOIHOE cOTpyaHHUecTBO. lludpoBmzanms
JIOTHCTHKHU MOBBIIIAET 3()(heKTUBHOCTH IENeH MOCTaBOK M yKPEIUIIeT KOHKYPEHTHBIE MIPENMYIIECTBA SKOHOMHUK. [lomydeHHbIe
pe3yabTaTel MOTYT OBITh IPUMEHEHBI IpH pa3pabOTKe cTpaTernii MHU(POBOH JIOTHCTHKH MW IPOTPaMM HHHOBAIMOHHOTO
pa3BUTHA.

KiroueBble ciioBa: Lludposas norucTika, KOHKYPEHTOCIIOCOOHOCTB ITPOMBIIUICHHOCTH » LU(poBas TpaHchopmarus ,

Pecry6nuka benapycs, Wumyctpust 4.0, MexmyHapomHOE COTPYAHHUYECTBO.

94



Research Article

MexayHapofHbIi UHCTUTYT
yNpaBneHus v
npeanpuHUMaTenbCTBa

International Journal of
Multidisciplinary Research

[JMR

Print ISSN 3105-8884 November 2025,Vol.1,No.2

Online ISSN 3105-8892

https://doi.org/10.65231/ijmr.v1i2.57

The Literary Norm In The Grip Of Dogma And Dialectics

Madoyan V.V.

University of International Relations, Armenakyan 125, Yerevan, Armenia

KEYWORDS

ABSTRACT

Literary language;

Norm principles of
norming dogma;

Dialectics

In modern linguistic literature, the need to combine statics and dynamics in the literary norm is beyond
doubt, on the basis of which the idea (so far only the idea) of creating principles for the regulation of
innovations is put forward. The article examines the issue in historical terms on the material of the
Armenian and Russian languages, taking into account the fact that the literary language is a national
language that has certain rules of use. Its formation, according to the author's approach, goes through four
stages: the folklore stage, the written language, the literary version and the canonized version. Its
development can begin on the basis of its own dialects or by crossing languages, on the basis of the spoken
language of not only the political, but also the cultural center, proceed permanently or abruptly. In any
case, the normative layer of the literary language is formed on the basis of oral speech and finds
expression in the language of outstanding writers who make their own adjustments related to the
strengthening of expressiveness.Changes in the language are divided by the author into formal and
substantive. At different periods of language development, some tendencies intensify, others fade. At the
present stage, formal changes (phonetic, grammatical) are passive, since the dialect base of both Armenian
and Russian languages has not changed over the past two centuries, and substantive changes have
intensified due to the development of figurative thinking. Both in the first and in the second case, the
changes are due to colloquial speech, therefore, according to the author, before developing the principles
of standardization of the literary language, it is necessary to determine the directions of development of
colloquial speech. The dependence of language development on the development of society excludes the
development of accurate methods for determining the literary (normativity) of language transformations
and makes the boundaries of the literary language quite transparent, which is why there is no convincing
theory of its development. Excessive freedom leads to the blurring of the boundaries of the norm, and
excessive conservatism leads to crises, as was the case with the ancient Armenian literary language

(Grabar), which is why the construction of a new literary language begins.

INTRODUCTION

The literary norm is always dominated by dogmas and
dialectics. Currently, the desire for state regulation of
language norms is increasing, and the purpose of this article
is to establish whether it (state regulation) can have
significant consequences in the history of the literary
language and whether the canonization of norms can stop
their violations. These questions can only be answered by
the history of the literary language, in this case — Russian,
which is given in a comparative description with the history

of the Armenian literary language, since the conditions of

formation of the latter are directly opposite to the conditions
of development of the first, and if the construction of the
language depends on the official rules, this can be reflected
in the history of at least one of these languages.

In modern linguistics, a literary language is understood as a
language recognized as common to the entire ethnic group -
the language in which all national literature (including
administrative documentation) is created, having clear rules
of use, designed to serve several dozen generations. In view

of this, following the modern literary norm, established
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rigidly and definitely, mandatory at the highest state level, is
a necessary condition for the creation of national texts
(speeches in the media, scientific papers, textbooks and
which

corresponds to their purpose and functions. This is well

educational materials; fiction, mainly, etc.),
known, and there is no point in quoting any "luminaries" in
this area. At the same time, the literary language (and,
accordingly, the literary norm) functions in time and space.
The requirement to strictly observe literary norms, their
stability, is a dogma, in another interpretation, dogma means
"to stop time", which contradicts the very essence of

113

dialectics. “... In the norm of language, the historically
educated common usage of language means is noted, as well
as the rules for their selection and use, recognized by society
as the most suitable in a particular historical period" [30,
pp-18-19]. The issue of "conservation" of norms is quite
clear: "The written tradition constrains the process of
linguistic changes" [13, p.80], "the measure of the constancy
of language is the circumstances that change the chances of
stimuli for the emergence of some statements and the
disappearance of others" [13, p.81]. At the same time, the
dialectical process of development constantly updates the
means of the literary norm: "it would be wrong to think that
the literary norm is stationary: it develops and changes over
time" [9, p. 13; etc.], but how to establish approaches to the
assessment and formation of these changes? What can and
cannot be changed? A dead end situation arises: the
requirement to strictly observe literary norms, since the
literary language must serve the entire ethnic group in
several of its generations, comes into conflict with its
dialectical development. This is the first thing. Secondly,
there are certain normative rules, but there are no rules for
their normalization, recognition of a phenomenon in the
sphere of the norm or outside it. It would seem natural that
"it is the duty of scientists not to passively state what is
happening, but to determine the focus of what is needed and
what is "not necessary" for the language, make forecasts and
recommendations, instead of geological and topographic
maps of the linguistic district, invent a reliable linguistic
compass" [14, p.10], but according to what principles it
should be is it formulated and how should it be? It seems
logical that, "asserting their right and ability to influence the
language, even the obligation to regulate it in the name of
national-state unity of society, for the sake of education,
discipline and order in it, people are obliged to know the

boundaries of what is permissible" [14, p.13], but how to
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outline them?

Materials and Methods

The formation of literary languages goes through several
stages. Initially, the language that functions as speech for a
small mass of listeners was the language of folklore. This is
the first semblance of a mass media outlet. The study of
samples of ancient Armenian and Russian folklore seems to
indicate the development of a special style of songs and
legends in them. We emphasize "as if", because folklore
works have been collected and published at best since the
middle of the nineteenth century and, naturally, during the
period of "oral existence" they were constantly processed.
Since dialects do not develop outside of contact with other
dialects (grammar and phonetics do not change much) [16],
the functioning of the "mass" style with the dialect speech
became the beginning (albeit qualitatively and quantitatively
insignificant) of the formation of a national language.
Writing in the Armenian and Russian areas appeared with
the adoption of Christianity, the first and most powerful
factor of conscious national unity. A spiritual text can really
be called the beginning of understanding (perception) of
some forms and expressions as exemplary (from a political
point of view — consolidating).

The first Russian texts, as is known, were created in ancient
Bulgarian, since Christianity in Russia spread from
Byzantium. It was different from colloquial, actually Old
Russian. This is an example of an external source of the
written language. There was no rigid unity in the rules of
writing, although the desire to adhere to the language of
sacred texts was obvious. In our opinion, the style of the
spiritual work is perceived as high. The opposition of two
types of speech begins. Oral speech turns out to be beyond
limitations, while written speech is characterized by obvious
conservatism (it was necessary to follow the patterns
clearly).

This situation is very similar to the one that is currently
developing in connection with the canonization of literary
norms, moreover, the spiritual text was sacred, which for the
scribe meant blind adherence to tradition, but the samples
were still violated.

If we compare the monuments of the period of the Vladimir
Principality, on the one hand, and ancient Novgorod and
Pskov, on the other, it is difficult to deny that their language
is oriented towards the language of spiritual texts (Old
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Slavic, Old Bulgarian). This has been proven in more than
one scientific work from the beginning of the last century
and the century before last (and maybe even earlier). At the
same time, the linguistic features of these monuments are
explained by the influence of the living spoken Russian
language of the territory, i.e. the corresponding urban koine,
in the area of distribution of which they were created,
therefore, their language often varies from text to text. At the
same time, this language is beginning to acquire one of the
signs of a literary one — nationwidity.

In the Armenian written tradition, Western Armenian became
the language of spiritual texts, since the center of cultural
life at the beginning of the 5th century (when the Armenian
alphabet was created, the Bible was translated) was located
in Western Armenia. This fact clearly contradicts the
well-established theory that the basis of a literary language
can only be the language of the political center (and the
political center was located in Vagharshapat, in Eastern
Armenia).

Science does not have any facts that would allow us to call
the language of the beginning of the Armenian writing in
any way processed. We assume that he was no longer based
on the language of a separate dialect or separate dialects (the
Ayrarat and Taron regions of the central part of historical
Armenia, as is customary in Armenian science), but on the
folklore tradition of these territories. This is justified by the
fact that it does not completely coincide with any of the
Western Armenian dialects, it absorbs elements of several
dialect groups. The process of actively integrating the
Armenian language into scientific and political circulation
has begun. The appearance of historical and philosophical
writings was the second step towards generalizing the rules
of writing letters and words, even in several variations.
Libraries were created at the princely estates, universities,
where education, of course, focused on spiritual literature.
The Armenian language, divided into 44 small dialects from
the Caspian Sea to the Aegean, in close contact with other
languages of Asia Minor, preserved its national identity. This
is an example of the internal development of a language
becoming nationwide.

This period of the formation of literary languages we can
call the language of writing, since writing is functionally and
geographically limited and does not have all the features that
allow the language to be called literary. It can also be called
the period of the language of spiritual literature, historical

chronicles, the beginning of accounting, the first examples
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of artistic creativity, etc., but not the literary language.

In Russia, the development of the national language was
constantly going on through permanent changes in written
speech under the influence of the spoken element [34, p.208]
or by "editing" the spoken text under the influence of
spiritual (exemplary) writing [38, p.183-184], which in any
case should be considered as a crossing of two language
systems: Old Bulgarian and Old Russian. Russian was
developed in both directions in principle: the first way
became the basis for the formation of scientific, and the
second — business Russian speech [16]. It is surprising that
the process of forming a literary language is considered very
mechanistically: "Literary norms are formed over the long
history of the language: the most commonly used ones are
selected from national linguistic means, which in the minds
of speakers are evaluated as correct and obligatory for all" [9,
p-13]. This statement is a fiction, because it is difficult to
understand how the consciousness of the speakers (which
ones? The intelligentsia? Peasants? nobles?) selects "the
most commonly used ones from the national linguistic
means", according to which principle, not to mention the
fact that it is impossible to accurately outline the boundaries
of "what is allowed and what is not allowed" during this
period.

If we keep in mind that literary language is a generalization
of oral and written speech, processed by writers and focused
on the language of a certain (exemplary) author(s), then
written language goes its way to the literary version through
hundreds of works of fiction. The Russian intelligentsia
recognized the language of A.S. Pushkin as an exemplary
one (without selecting only expressions "correct and
obligatory for all"), which was created before him by the
efforts of M.V. Lomonosov, N.M.Karamzin, V.A. Zhukovsky,
etc. It is quite natural that Pushkin, like all other authors,
chose expressions not "the most common", "correct and
obligatory for everyone", but the most expressive from his
point of view, which turned out to be really expressive. In
other words, the formation of the Russian literary language
proceeded by crossing the written and oral languages of that
period (in different "shares") due to the educational activities
of individual outstanding writers (not scientists!), naturally,
step by step moving towards a variant that became
nationwide, generalized. The language of A.S. Pushkin was
recognized as such spontaneously, due to its quality.

From the second half of the XVIII century, grammars began
to appear (M.V.Lomonosov, before A.S. Pushkin, then N.
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Grech, etc.), which the creators of fiction and historical
literature, as well as official texts, focused on, but they were
not mandatory (official!), differed in their rules, although the
written language began to acquire its second main feature is
systematization, orderliness in the rules. Compare,
declension of nouns and pronouns in V.V. Lomonosov's
"Russian Grammar" (1755) [15] and N.I. Grech's "Extensive
Russian Grammar" (1827) [11], between which there are
only 70-odd years. N. Grech identifies 6 types of verbs,
which he calls pledges [11, p. 243], Lomonosov has three
voices: real, passive, and average, and the differences of the
latter two are not due to the forms of the verb [15, p. 35].
Lomonosov distinguishes the indicative, indicative and
indefinite moods [15, p. 34], while Grech indicates the
indicative, imperative and subjunctive, however, without
distinguishing the latter into a separate type: "In the Russian
language, these forms (of the subjunctive mood. — V.M.) of
verbs are expressed by the past tenses of the indicative with
the addition of conjunctions ObI, 4T0OBI, 7a0OBI, ma (to, in
order, yes) etc." [11, p.249]. In these grammars, the literary
norm becomes, as it were, a "harmonization" of the rules of
oral and written speech, although from the point of view of
modern linguistics none of the classifications consistently
the of

distinguishing grammatical categories: neither unity of

corresponds  to currently applied principles
content and form, nor oppositivity. By presenting the
grammar of a language, it seems to us that we reflect what is
real. In fact, we "put" on the tongue the "shirt" that seems
more appropriate to us. But is it such a thing?

M.V.Lomonosov's grammar does not contain those syntactic
constructions (cripples) that N.Karamzin and then Pushkin
introduced into the Russian language in order to create more
[38, pp.49-53]. Only the

work of N. Karamzin and A. Pushkin can be spoken of as the

expressive means (out of French)

"selection and use" of some linguistic means, but these are
"recognized as the most suitable" not by society, but by
creative personalities, and means very limited in scope, but,
we repeat, necessarily exclusively expressive. Pushkin in
Russia is considered the founder of the literary language, not
because he introduced new morphological forms into use,
but because he spoke in a more expressive language. In the
"Grammar" of Lomonosov, in the creation of many numbers,
only endings are recommended, which are considered
normative and in the infusion currently, although in the same
work "The letter G is pronounced in different ways" («byksa

I" npousHocuTcs pasusiMu 00pasel») (our italics — V.M.) [15,
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p.48]. Here, the specified form is not stylistically highlighted.
Pushkin, on the other hand, uses the ending —b1 of ablative Pl.
as an expression of the "cloth" style, i.c. as a means of
enhancing the expressiveness of the text. Compare. in
"Dubrovsky" in the court's ruling: «CeHHBIMH MOKOCHI,
po1OHBIME J0BIM» (hay mowing, fishing). After Pushkin, the
Russian literary language was processed by M.Y. Lermontov,
N.V. Gogol, and others. Thus, it can be summarized that the
formation of the literary language in Russia took place
consistently.

A different situation developed in Armenia due to its loss of
independence in the tenth century and its division between
neighboring powers - Byzantium (then, from the XV century.
- Ottoman Turkey) and Persia (subsequently, from the
beginning of the XIX century. — the Russian Empire). The
need to preserve national unity in the absence of their state
authority required strict adherence to exemplary spiritual
texts (Grabar), especially since in the current situation the
church played a mobilizing role not only in spiritual terms,
but also in law (Armenians did not sue in state sofas, but by
the leaders of their religious community). Up to the
beginning of the XIX century all Armenian literature
(spiritual, historical, artistic, educational, scientific) was
created only in the ancient Armenian language at church
schools and in church libraries (since the middle of the fifth
century, by order of the tsar Pope, monasteries in Armenia
were liquidated). And, despite the rich literature in Middle
Armenian, only the Grabar texts were recognized as
exemplary. The changes concerned only vocabulary, while
phonetics, morphology and syntax mostly strictly adhered to
the standards of spiritual writing.

The entire XIX century for the Russian literary language, it
is the age of its processing and perfection by self-regulation,
naturally, on the basis of the conversational element. Each
author offered his own individual style of presentation,
based on the principle of expressiveness. Compare, for
example, the styles of I. Turgenev and N. Leskov, Feta and
N. Nekrasov.

With the establishment of Soviet power, the Russian
language acquires the status of a literary language, which is
why the trends of its ordering are increasing. Official
institutions (commissions) define clear grammar rules, and
those that do not meet the requirements of the time are
removed from the old rules. These are not only
transformations in the alphabet, but also in spelling (they

took place all the time). The latter are considered to be the
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"Rules of Russian Spelling and Punctuation 1956") [1],
which are mandatory for school education and official
speech throughout Russia. Several academic grammars of
the Russian language have been published. However, it is
enough to compare two school textbooks of the Russian
language, as the differences in the interpretation of not only
literary norms, but also spelling norms turn out to be
obvious. This process is the process of defining literary
standards based on spontaneously established traditions,
rather than developing them (!).

Transformations in the Russian literary language during the
twentieth century are scientifically substantiated in the
works of the USSR Academy of Sciences. The authors
emphasize not only the movement towards the
systematization of linguistic facts, but also the influence of
external components, such as the development of society, the
impact of world languages, the spread of literacy
(orthography) on phonetic transformations, etc. [26, pp.104,
112, 121; 27, p.10, 13].

It is difficult to state strict observance of the norms of the
literary language when in Soviet society the Russian
language not only changed "internally", but also acquired
new types of word formation (for example, abbreviation,
semantic contraction), new types of names (for example,
compound names) [28, p.10]. Some of the processes
observed at the end of the XIX century continue (the
complication of consonantism, etc.) [27, p.10]. It is also
necessary to add an extension of the usage speaking a
literary language, in connection with which elements of
other dialects penetrate into the latter, i.e. The entire Russian
ethnic group is being involved in the work and processing of
the literary language of the nation.

Only the
emphasized [29, p.9, etc.]. However, if we use the data from

«Bemomoctu» (“Vedomosti”) for 2020 [36], the use of

stability of the morphological system is

variable forms such as momanemu (by horses) is sharply
reduced (only forms that do not have "correct" analogues are
consistently used — nronpmu, netbMu - by people, children).
There is a further consistent development of the literary
language, due to the presence of the Russian ethnic group of
its independent statehood.

To the outstanding Armenian educator Kh. Abovyan had to
take the liberty and abruptly switch from Grabar (spiritual
Armenian script) to Ashkharabar (spoken Armenian) due to
the fact that the lack of permanent development led to a

sufficient separation of the national literary language from
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the living, spoken one. Abovyan began with his own dialect,
not thinking at all about the norms. The connection of
traditions was broken. Attempts have begun (and successful
ones!) creation of a new national literary language. Some
writers began to process Grabar under spoken language
(Muratcan) or spoken language through Grabar (Raffi). After
establishing the rules of grammar (morphology), consistent
work on expressiveness began (H. Tumanyan, V. Teryan).

The
history of society has made itself felt again in the history of

This development should be called revolutionary.

language. In Eastern Armenia, which is part of the Russian
Empire, the Eastern Armenian literary language began to
form (classical works by Raffi, Shirvanzade, Muratsan, etc.).
It turned out to be common in cultural centers that worked in
the same legal and territorial plane (Yerevan, Tiflis, Baku,
Shushi). Being processed at the end of the XIX — in the first
half of the XX century by D. Demirchyan, H. Tumanyan, and
finally by V. Teryan, with the establishment of Soviet power,
it was ordered in its rules and recognized as nationwide and
official, i.e. literary. In the cities of Arzrum, Van, and finally
in Constantinople, the Western Armenian literary language
was formed. After the Armenian Genocide in the Ottoman
Empire in 1915, it now functions in all Armenian diasporas
and still does not have unified rules of use. The difference in
the lexical composition of the Western and Eastern
Armenian variants of the Armenian language is insignificant,
but the grammar is based on different dialect groups (the
so-called k-dialects and um-dialects).

In the history of the new Armenian literary language (in its
variants), the same patterns are observed as in the
development of the Russian literary language: words and
word forms that have fallen out of use are gradually replaced
by spoken ones (compare, the language of Muratsan, on the
one hand, and Raffi, Shirvanzade, Nar-dos, on the other), the
rules of use are unified but, unlike the Russian counterpart,
not only on the basis of the koine of the political center, but
taking into account the expressiveness of similar forms
functioning in different dialects (compare the languages of
H.Tumanyan, E.Charents and V.Teryan).

The legality of creating two variants of the Armenian literary
language instead of a single Grabar is still considered
controversial, since they split the people to a certain extent.
If we take into account that before the revolution of 1917,
Armenians received primary education in their parish
schools, and then only transferred to gymnasiums, with the

adoption of new versions of the national language, school
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programs in the Armenian language began to differ: the
dogma had obvious positive sides. At the same time,
remaining in the grip of dogma meant for the majority of the
population to remain outside of live oral and written literary
speech. Dialectics had to be taken into account: the literary
language, since it was national, had to be understandable to
the whole people.

During the Soviet period, work began on the normalization
of the Armenian language (after all, before that period the
process was spontaneous!) — and quite successfully.
Moreover, the question concerned not only the speech of the
peoples who had a written language (Russians, Ukrainians,
Belarusians, Armenians, Georgians), but also the speech of
non-written peoples (Volga and Azerbaijan Tatars, Kirghizs,
Kazakhs, Turkmens, etc.), for whom alphabets had been
based on the Russian alphabet, literary norms had been
focused on the spoken language of the political center. These
norms have been fixed both in political documents and in
educational and scientific literature [40]. The formation of
these can also be considered a

literary languages

revolutionary (by leap), but it was carried out by
generalization of linguistic facts by linguistic scientists, and
not by official decrees.

From this period, we can talk about literary languages proper,
since they acquired all the above-mentioned signs of
literariness.

In the post-Soviet period, Armenian and Russian literary
languages received the status of state languages, which
required the final consolidation of the norms of use, for
violation of which by officials, the Russian government
established, as indicated above, the appropriate punishment
[S]. The Armenian government has formed a special
committee to monitor the correct use of the Armenian
literary language (including in the speeches of officials). The
transition from a standardized literary language to a codified
one means a ban on violations of established norms in a
natural way, officially generalized by scientists. The concept
of speech culture has finally been formed. Along with this,
the richest Armenian and Russian linguistic literature of the
twentieth century, as well as the literature of other nations,
recognizing the need to follow legalized rules, recorded
violations of them [4; 26]. Moreover, grammar was
considered and is considered to be normative first of all.
Borrowing, the appearance of new meanings in words are
issues that previously did not cause any special objections,

although the use of a word or phrase, syntactic construction
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outside the literary norm is also a violation of the culture of
speech. These processes, as noted, are permanent and are
associated with both the development of society and the
development of intercultural and interethnic ties [18, pp.7-14;
19, pp.57-68].

Does codification mean the status quo in the development of
the language, or does it still have the right to change? Which
ones? So - if we state the development. It is clear that
[n’B’€p’] during the twentieth century and now passes into
[aB’€p’], but what is considered correct, literary? How is it
"legal" to pronounce [13ka’H] or [1’ukaH] so as not to violate
the "state" etiquette of speech culture and not be officially
fined? If we proceed from the well-established opinion that
certain forms or words, the meanings of words are initially
considered violations of norms and are recognized as literary
only with a high frequency of use, it is necessary to
recognize the admissibility of such (which?) errors. "I don't
like Russian speech without a grammatical error," the great
Pushkin joked. This is at the grammar level.

In the last years of Soviet rule, there were constant disputes
in Armenian linguistics about the recognition of a particular
word as literary or non-literary. In particular, an example of
the word nn [thor] (meaning "seine") was given. In reality,
neither side had a solid basis for evidence. The only criterion
is the frequency of use in normative speech, which is the
official press, as has long been accepted in our linguistics.
And what should the official press be guided by?

It would seem that the development of literary Armenian and
Russian languages shows that the codification of norms
leads to a slowdown in the pace of phonetic and

morphological changes, while regardless of state
regulation - lexical and semantic transformations continue,
which is associated with the development of society, public
relations, and the development of abstract thinking [17,
pp.62-73]. The language is moving towards increasing
expressiveness, to combining semantics and stylistics ("two
or three in one"). Figurative words and expressions appear in

the unofficial press that are completely unrelated to street,

obscene language: maBuTh momymky (to crush a pillow
"sleep"), konbacuts (to be sausage = "clumsily, drunkenly
dance"), etc.; words acquire new meanings, without
violating the general rules of semantics development at all:
opuramup (brigadier = "leader of a criminal group") and
others. In the middle of the last century, linguists did not
allow too abstract transfer of meanings. "... "Wooden table"

and "table of wooden" are possible, but "wooden smile" and
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"smile of wooden" are impossible," wrote Z.S. Harries [12,
p.554]. In modern English, wooden smile is quite possible,
although it may be more occasional or in a stylistically
colored text.

The

morphological transformations of the languages under

reasons for the slowdown in phonetic and
consideration are explained rather not by the codification of
norms, but by the stability of their dialect base over the past
two centuries. There are no significant changes in the spoken
language, so there are none in the literary one. In the
specified grammars of Lomonosov and Grech, with the
exception of some verbal formations: participles of the type
p.133]
JIBUTAIOYKCh, Maprodyn (to be moving, to be soaring) [15,

p.138], forms of the past tense [15, p.129-132, etc.],

neuranb (moved) [15, adverbs of the type

paradigms of declension of words copok, neBstHOCTO, CTO
(forty, ninety, one hundred) [15, p.102-103] and some others,
which are hardly rigidly connected with live use, the
morphological system of the Russian language still functions
in an almost static form.

A special topic in modern official documents is the use of
borrowings. G.O. Vinokur believed that "word—-making" (in
this case, purism) is meaningless when there is a possibility
of borrowing [39, pp. 163-173]. "But pantaloons, tailcoat,
waistcoat — All these words are not in Russian. Shishkov, I'm
sorry, I don't know how to translate," Pushkin confessed.
F.P.Filin, on the contrary, demanded the use of the internal
capabilities of the Russian language [8, p.15-61].

These questions are theoretical problems that modern
linguists should solve in order to answer the practical
questions of time. To paraphrase K. Marx, we note that
modern linguistics is working on ways to describe a
language, while it must also work on how to improve it and
protect it from tabloidism, how to permanently normalize it
so as not to tear the literary language from the living. For
centuries, the words sxoma, roBHo (ass, shit), which were
considered non-literary, obscene, suddenly turned out to be
equal members of the Russian lexical "society" [21], along
with 3agHuIa, ucpakHeHUss movements, although it is quite
clear that they mean the same thing and we are talking only
about the tradition of use, and, strictly speaking, it does not
matter at all how these objects are to name. But what about
outside of Russian

“Dictionaries of Russian words

Dictionaries”? [25]. These have been  published from time
to time abroad, fixing Russian tabloid jargon. What is the

value of them? When is it possible to break tradition, cross
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the "red line" in vocabulary? There are no standards for this
at all, although there are many attempts to create standards
[3, pp.91-101].

If the development of a literary language is determined by a
spoken one, then it should be recognized that at present the
norms are established by scientists by the inductive method,
by general conclusion. If we admit that the literary language
is processed by the intellectual efforts of individual writers
(and it is), we state that the literary language is artificial in
terms of rationing, although neither Pushkin, as already
indicated, in Russian, nor H.Tumanyan or V.Teryan in
Armenian were introduced into the language, for example,
new forms and paradigms of declension. When we establish
certain rules of use at the level of codification, which today
we call the culture of speech, it means that we recognize that
these rules are artificially systematized based on the natural
development of language. In this case, the issue of rationing,
the establishment of a norm, is a matter of ascertaining
natural progress. If it were possible to identify ways to
establish certain norms, generalizations could be made. So,
there was a myspr'ka (from Poland. muzyka, in Polish, the
stress is always on the penultimate syllable), which was
replaced by a my3pika. Similar transformations have been
experienced by ¢usuka, TUpHKa, MUMHKA, TTAHUKA, TEXHUKA
(from Polish. fizyka, liryka, mimika, panika, technika), etc.
This happened under the influence of transformations in the
speech of society. Why and based on what the norm was
transformed? Today's linguistic "toolkit" does not allow us
to draw any convincing conclusion, which is no longer
needed as a historical fact, but as a method for orientation in
the development of language in the future, since the level of
language development is the level of linguistic thinking, and
the latter is the basis of national security.

Russian scientists noted the growth of agglutinativity in the
semantics of a derived word, the increase in the number of
suffix morphemes with a single content etc. by the middle of
the last century. In terms of word formation, the process of
Russification of non-Russian suffixes is quite active in
modern Russian, i.e. the inclusion of non-Russian suffixes in
the word-formation processes of the Russian language.
along with  OonbleBH3M,

Compare, MEHBIIEBU3M

(bolshevism, menshevism), also chiefdom, oT30BU3M,

praI/IHI/I?;M, HyIlIKI/IHI/I?;M, MI/IJ'II/ITapI/I?;aI_II/I)I, CJIaBdHHU3a1uA,
etc. ukrainism, pushkinism,
[41].

Morphologically, the number of non—declinable nouns is

OyMasKeHLUS (otzovism,

militarization, slavianization, paperwork)

increasing, and - mainly of the middle gender, nouns of the
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so-called general Ooiidpenn,

Last

genus  (two-gendered):

ouznec-syman (boyfriend, businesswoman) etc.
examples indicate a weakening of the gender category in the
literary language, which, according to S.P. Obnorsky, is very
actively reflected in dialects already at the beginning of the
last century [20, p.217]. Some borrowings have only one
form — Nominative (boyfriend, businesswoman). The
"Russification" of borrowings is very active, especially in
colloquial speech, their inclusion in the Russian inflectional
paradigm (primaries, restyling, biopic, etc.). This is a
tendency towards uniformity of expression. "If the free
combination of linguistic elements produced by an
individual did not coincide with the vast majority of cases
with the traditional form, then the development of language
would be difficult" [5, p.14]. Russian Grammar is only ten
years old between the "Grammar of the modern Russian
literary language" [10] and the "Russian Grammar" [23; 24],
but in the latter, for example, there are syntactic
constructions of the type Bunno cnenpr (Traces are visible),
about which there is no information in the first grammar.
These changes occur in spite of themself of linguistic
scientists, who can only arrange them to derive general
rules.

Borrowing is a natural result of the mutual influence of
languages, but in connection with political, scientific, and
economic revolutions, their influx should be restrained
(how?). There are many borrowings in modern Russian and
Armenian languages related to the spread of new technology.
They enter the literary language in borrowed (in Russian) or
calcified form (in Armenian), regardless of the requirements
of the literary norm (which one?). F. de Saussure within the
specified (but only!) is right: "Language activity is not
regulated by any human norms; the human mind cannot
constantly correct and direct it and does not do so" [32, p.97].
When we assert that language policy is "a system of
measures of conscious regulatory influence on the functional
side of language, and through it, to a certain extent, also on
its structure" [2, pp.28-29], we can only mean language
construction as a state phenomenon, the principles of
language use in some society — at the level of
sociolinguistics. So far, there are no strict selection criteria,
differentiation of linguistic facts (except for those already
traditionally accepted as literary) into literary and
non-literary ones, although the latter enter our reality, which
we cannot ignore. There is no point in introducing any

prohibitions on the use of vocabulary, except for non-literary,

colloquial abuse, since life is developing in all directions,
new phenomena appear, new names of old phenomena are
probably more successful if they replace the old ones.
Moreover, as we have repeatedly noted, we do not have a
specific standard by which new words and grammatical facts
could be chosen, therefore, before demanding compliance
with the culture of speech, it is necessary to outline the
normalizing standards that no deputies have the right to
violate, as stated in the above-mentioned law of the Russian
Federation [6], nor tabloid newspapers, since it is about the
purity of the language.

According to the history of the languages under
consideration over the last two centuries, it can be concluded
that there are changes as such that do not have access to the
content of communication, and there is actually a
development that affects the informative essence of the
language. The former occur spontancously, the latter
(especially at the present stage) due to the efforts of creative
personalities. If there is a hardening of the consonant before
the soft consonant, this is a change. If the change is
accompanied by a semantic factor, then it is a development
(even, for example, the spread of abbreviations and complex
names). Otherwise, the general phrase about language
development (even if it is "consistent and dialectical")
becomes incorrect and meaningless. Visually meaningful
development can be demonstrated by comparing languages,
for example, Sumarokov and Pushkin. Our conclusion
comes into direct contradiction with the generally accepted
interpretation of language development, formulated at the

"

time by F. de Saussure: "... It is clear what should be
understood by the hypothesis of progress in language.
Absolute progress is obviously out of the question ... There
are various states that replace each other and in each of
which certain laws prevail, which are the result of the
[31, pp.457-458].

Otherwise, this idea can be interpreted as "stomping on the

balance of forces acting in them"

tongue", which does not correspond to reality in any way.
Formal indicators exist as long as they are such. As soon as
they lose their role, they disappear. In Russian, the sound
denoted B was kept until the end of the 18th century ("B —
thin, e — thick", Lomonosov pointed out [15, p. 16], i.e. B =
je). But, having stopped distinguishing the sound shells of
words, he disappeared. The same is true with the genus in
Armenian, with variable endings in the Russian literary
Formal changes lead to

language, etc. phonetic,

word-formation and formative uniformity. At Lomonosov's:
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HHU BHJA B JIMIC,

p.13;

Asuarnueckue Hapoasl, all - p. 14; y Kuraiinosb, Ha qpyrom

CKDBII, COJIOBBEBY CBUCTY,
Mmecre, all - p. 23; kneny (instead of kinsny), npoxoxeii (-uit),
all - p. 25; gactemu, p.26; 1e0s1b, P.27; BTOPBIN CTCICHB,
p.28; y Typkomb, p.33 [15], which is no longer in the
language of the middle of the XIX century.

The actual development takes place, as noted, as a result of
the mixing of dialects, and sometimes literary languages (in
a number of Armenian diasporas in the USA and France),
which is reflected in the texts of classical writers, whose
language becomes a model for imitation. At the present stage,
this can only be the result of the intellectual efforts of
outstanding masters of the word. Thus, in Armenian,
attempts are being made to combine two functioning
versions of the literary language in one.

Language is not a mathematical (artificially created) or
physical object. At the present stage, new formations are
included in the spoken language of the political center, in
which different variants of this language are crossed outside
the logical rules. The variants, as is known, can be colloquial,
stylistic, professionally conditioned, etc. So, if in the
Russian language, along with the 1o6s14a, the word 10 Obrua
is used, it is necessary to state the professional version of the
norm (professionalism): national use is the norm, another is
an option (for this, of course, the author should not be
legally punished!). If a variant ceases to be perceived as a
stylistically colored phenomenon, it becomes a doublet.

The history of the Russian literary language shows that the

stylistically more refined version is often activated, while
swear words do not become literary, even if they are actively
the (at V.Mayakovsky,

E.Yevtushenko, etc.). There is another approach: "The more

used by classics S.Esenin,
actively the word is used the more words it combines with,
the more actively the number of its meanings grows. So, the
world TycoBka, which was a long term relatively recently, is
now increasingly used in print media" [5, p.91]. But TycoBka
is not swearing.

However, lexical variants, even if they combine semantics
and style, are not necessarily fixed in the literary language.
Stylistic variations of political vocabulary, which are its
non-normative analogues, have gained a large place in the
modern press: mpuxBaTU3aIys, paccTpoiika, ObiamaH, EBH
(Empume B.H.)
normative. Why? If we apply the oppositional method of

etc., but they are unlikely to become

analysis, they differ from the established lexemes in the
language in two ways: they are conditioned by the political

situation, which is changing quite quickly, and their stylistic
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meaning is not accepted by all members of society.
Summarizing, we can say that the formation of the literary
languages under consideration goes through four stages of
development: folklore, written, literary, codified. And at all
stages, permanent changes spontaneously occur due to
various historical reasons. The formation of a literary
language can occur both consistently and revolutionarily (by
leaps and bounds). It can be based on the conversational
element of not only a political, but also a cultural center,
which has formed into an independent communicative
system in the language of a creative personality. Depending
on the cultural and historical conditions, the written
language is formed either on an internal basis or by crossing
languages.

The quality of a language is determined by its
expressiveness. If the changes do not lead to qualitative
results, this is a formal transformation taking place due to
the action of internal phonetic laws or the mixing of dialects,
types of literary languages. Transformations that lead to
qualitative changes determine the actual development. The
former proceed spontaneously, the latter can be introduced
consciously by the masters of the artistic word by
implementing them in their creative texts.

The literary language, as history shows, cannot remain
"pure" and "untouched" even in one temporal plane, since it
functions over a large area in the mouths of representatives
of different dialects, different educational levels, and
This

requirements must be imposed on the culture of speech

different professions. indicates that today other
related to the development of stylistic coloring, with a
mixture of styles to achieve artistic effects, etc. In addition,
Thus, "the

introduction of these means (mass media — V.M.) accelerates

modernity makes its own adjustments.
the processes of convergence of written, book and spoken
forms of speech" [33, p.4].

The literary norm at the present stage, despite codification
and all limitations, continues to develop at all levels: the
progress of society requires more and more advanced means
of expressing thought ("two in one", figurative use, etc.). At
the same time, there is no movement towards greater
systematization of language and speech, which was observed
in the last century: there is a movement towards greater and
non-standard expressiveness, for which both lexical and
grammatical means are used, and which indicates that there
are no clear boundaries between norm and usage and cannot

be today, since usage, being the basis of normative grammar,
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constantly influences the correction of norms, improving
them. We do not determine whether a word (word form) is
literary. It becomes such by itself, regardless of our desire.
In fact, the new form or lexical unit follows the same path
that the literary language has followed. Neologism (let's
conditionally call it not only a new word, but also a new
form) originates in living speech (= folklore), then begins to
penetrate into written speech, from where it can claim to be
literary. The frequency of use forces linguists to include it in
dictionaries (and word forms in grammars), which provides
the basis for its codification. But frequency in itself cannot
serve as an absolute factor in including the phenomenon in
the norm (the principle of rationing), because the most
frequent words are expletives.

Foreign language lexical units are included in the literary
language without "tradition and rationing" if they are the
only names of the relevant subjects. This is logical, but the
law "On the State Language of the Russian Federation" [7]
poses an unsolvable problem: «Benomoctn» (“Vedomosti”)
for 2023 recorded more than a hundred words that are not
yet in any dictionary: they appear in dictionaries after
distribution in written speech. And how to designate the
relevant realities before their names will be included in
dictionaries? If we keep in mind that phonetic changes do
not affect the content side of the language, morphological
changes are associated with the activation of some forms
and a reduction in the frequency of others, syntactic — with
increased expressiveness, lexical - with the development of
society. Then the transformation of literary the norms
between dogma and dialectics are not violations of the
norms of use, but an alternation of topicalities caused by the
actualization of certain aspects of the linguistic sign in the
spoken language. Since the development of the literary
language throughout the national space turns out to be
dependent on the spoken element, before looking for the
principles of normalization of linguistic phenomena, it is
necessary to establish the principles of the development of
spoken language in different periods of existence. To
determine the reasons for the changes in the latter means to
understand how the new version differs from the old one.
Similarly to the variants of music in modern Russian,
ne’Buumnit and neswumii function (compare, the latter variant
in the language of A.Blok and S.Yesenin). They differ only
in frequency in the spoken language, and which option is the
perspective?

The development of the literary language is a self-regulating

process, which society or the state can influence not by laws,

104

but by the quality of speech of masters of the artistic word,
therefore, the new law [7] to the Law of the Russian
Federation "On the State Language of the Russian
Federation" [6], as noted, will really have no meaning.
Significant changes in the language norm take place only if
there is a more meaningful implementation of the language.
"Revolutionary" attempts such as futuristic experiments in
Russian and Armenian literature at the beginning of the last
century cannot have obvious consequences.

Regardless of our desire, codifiers always strive to avoid
deviations from recognized norms, and the further society
develops, the more this trend increases. In theory, the
normativity and culture of speech should be improved within
the framework of logic, rigidly maintaining consistency,
continuity and traditions. The literary language has never
been in the grip of dogma: it has always obeyed dialectics,
and any dialectical development of the language should in
no case be assessed as a corruption of its literary version
(processed over the centuries), although the canonical rules
of use are partially violated. Moreover, the development of a
literary language is necessary, despite the legislative
consolidation of rules and norms, because otherwise, as
Grabar's story shows, such a crisis may occur that will force
the construction of a new literary language to begin. Today,
when defining linguistic norms, we rely on traditions. The
development of principles for the normalization of new
linguistic phenomena in this regard could become the basis
for the permanent, consistent development of the language
system, however, the history of language is the history of
society, the development of which does not obey any state

and materialistic laws.
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ABSTRACT

This study looks at how companies manage across cultures as they go global. It systematically examines
how cultural differences affect how well a company is run and what strategies can be used to deal with
these differences. Based on Hofstede's cultural dimensions theory and institutional theory, this study

analyzes important literature from 2020 to 2025 to create a framework for understanding the relationship

Using Toyota as a case study, along with data from the World Bank's governance indicators and Toyota's

annual reports, the study focuses on how cultural differences affect the success of Toyota's subsidiaries in
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other countries in complex ways. The study finds that:

1. Differences in power distance and uncertainty avoidance have a noticeably negative correlation with

Cross-cultural issues,

how well a company is run (f=-0.32, p&lt;0.01).

2. The quality of the institutional environment can change the negative effects of cultural conflict. For

Cultural differences;

example, for every standard deviation increase in the rule of law, the negative effect of cultural distance

Governance decreases by 23%.

3.  Toyota's governance model, which combines global standards with regional adaptations (like

family-style collective decision-making in Southeast Asia), can greatly reduce cultural conflict, leading to

an 18% increase in regional revenue growth.

This study gives multinational companies a matrix of governance strategies based on cultural dimensions,

filling a gap in research on how to manage culture in a dynamic way.

INTRODUCTION

Cultural differences can cause problems for global business
management. A 2024 McKinsey report says that 63% of
international mergers and acquisitions fail to meet financial
expectations because of failures in combining different
workplace cultures. Decision-making issues caused by
differences in how power is viewed within different cultures
accounted for 37% of these failures. Geert Hofstede * s
cultural dimensions theory suggests that cultural differences
between countries can be measured using six dimensions,
including power distance and individualism. The ways these
dimensions interact with a country's laws and regulations
can affect how businesses choose to organize their

management [1]. Prior studies don't often look at how

culture changes over time, and they tend to focus on one
aspect of culture instead of how culture and institutions
work together [2].

Given this background, this study asks: (1) How do cultural
differences affect management through laws and regulations?
(2) Are there better ways to manage businesses that work
well with different cultural groups? (3) Can digital tools help
reduce problems in managing across cultures after the
pandemic? By combining cultural dimensions theory with
new ideas about institutions, this study creates a
management model that can help global businesses with a

useful theoretical and practical framework.
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1.Research Theory and Methods

1.1.Recent Work on Cultural Dimensions
Theory

Acemoglu, D. et al. [3] added a digital culture index to their
model. Their research found that employees in countries
with high individualism were 42% more accepting of remote
work than those in collectivist countries. Liebregts, W. J. et
al. [4] introduced the idea of cultural resilience, noting that
Nordic countries maintain low power distance while using
rules and systems to turn uncertainty avoidance into
innovation, resulting in patent applications 2.3 times the

world average.

1.2.How Institutional Theory Applies to
Different Cultures

North, D. C.theory of institutional change, management
costs depend on how well formal rules (laws) and informal
rules (cultural norms) match[5] . The World Bank's (2024)
governance indicators show that when cultural dimensions
don't match the quality of institutions (for example, using
decentralized decision-making in a culture with high power
distance), business compliance costs increase by 58%.
Hofstede Insights.

confirm that how well institutions work has a noticeable

used data from different countries to

impact when cultural differences are greater than 0.6

(standardized Euclidean distance)[1].

1.3.What Research Shows About Managing
Across Cultures

Cherry, J., Lee, M., & Chien, C. S. study of 187 global
companies found that management teams with high cultural
intelligence could turn cultural conflicts into innovative
solutions, increasing the success rate of cross-cultural
projects by 31%[6]. Tung, R. L., & Verbeke, A.

a governance fit model, discovering that companies with

suggested

cultural buffer systems (such as regional coordinators) saw a
7.2% increase in net asset return (ROE) in their foreign
subsidiaries compared to control groups[2].

This study makes contributions in the following ways: First,
regarding methodology, it uses the updated 2025 Hofstede
data set, which includes current scores from 119 countries. It
then builds an interaction model, combining this data with
the World Bank’ s Worldwide Governance Indicators (WGTI).
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Second, from a theoretical it suggests a
dual This
framework systematically explains how the same cultural
can produce different
Third,

governance strategy matrix with seven dimensions, such as

standpoint,

culture-institution regulation framework.

distance results in different

institutional settings. in practice, it creates a
power distance fit and rule of law level. This matrix gives
multinational firms a precise tool for cultural governance

diagnostics.

2.Theoretical Framework

Based on the literature, this study uses two theoretical
viewpoints:

Cultural Dimensions Theory: Three dimensions — power
distance, individualism, and uncertainty avoidance — are
chosen. The Kogut &amp; Singh (1988) cultural distance

formula is employed :

— )2
—) )/3
Where I
dimension i, and V; denotes the variance of dimension i.
Institutional Theory: This study uses Rule of Law (RL)
and Regulatory Quality (RQ) from the World Bank's

Governance Indicators (WGI) as moderating variables. A

represents the score of host country j on

multilevel analysis model is built.

2.1.Research Methods and Data Sources

Case Selection

Toyota Motor Corporation was selected as the subject of
study for these key reasons: (1) Its high degree of
globalization, with overseas subsidiaries in over 40 countries;
(2) The variety of its cultural management practices, such as
individualistic incentives designed for the North American
market as well as family-based management styles in
Southeast Asia; (3) The availability of data, as its 2024
annual report offers specifics on regional performance and
governance.

Data Collection:

Cultural Dimensions: We will examine the latest scores from
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Hofstede Insights (2025) for 119 countries, focusing on
Toyota's main overseas markets: the United States, China,
Thailand, and Germany[1].

Institutional Environment: We will gather panel data from
2019-2023 from the World Bank's (2024) Worldwide
Governance Indicators (WGI)[8].

Corporate Performance: Data on regional revenue growth,
return on equity (ROE), and employee turnover rates will
come from Toyota's annual reports (2020-2024).

Governance Actions: Cultural adaptation strategies will be
gathered through company websites, news releases, and
third-party reports, such as case studies from the Harvard
Business Review.

Quantifying differences in cultural dimensions:

Cultural distance calculation results:
Based on 2025 Hofstede cultural dimension data, and using

Japan as the home country, the cultural distance of Toyota's

is 0.18 (p&lt;0.05). This suggests that for each unit increase
in rule of law, the negative influence of cultural distance is
reduced by 18%.

Cultural Distance

70

20

6.8

0.2 0.4 0.6 0.8

Fig.1.Relationship Curve between Cultural Distance and
ROE

main overseas markets are calculated as follows: Variable Coefficient | Std. t-value | P>|t|
Host Power Individualis | Uncertaint | Cultu Error
Country Distance m (IDV) y ral Cultural -0.32 0.09 -3.56 0.001
(PDI) Avoidance | Dista Distance
(UAI) nce (CD)
(CD) CD x Rule | 0.18 0.08 2.25 0.028
United 40 (Japan: | 91 (Japan: | 46 (Japan: | 0.72 of Law
States 54) 46) 92) (RL)
China 80 (Japan: | 20 (Japan: | 30 (Japan: | 0.68 CD x 0.12 0.07 1.71 0.092
54) 46) 92) Regulatory
Thailand | 64 (Japan: | 20 (Japan: | 64 (Japan: | 0.43 Quality
54) 46) 92) (RQ)
Germany | 35 (Japan: | 67 (Japan: | 65 (Japan: | 0.39 Firm Size | 0.05 0.02 2.50 0.015
54) 46) 92) (LnAsset)
Table.1.Cultural Distance Measurements for Toyota's Major R&D 0.23 0.06 3.83 0.000
Overseas Markets (2025) Intensity
Source: Hofstede Insights, 2025; Calculated using Kogut & (RD/Sales)

Singh Index[1]

2.2.Cultural Distance and Performance
Correlation

Results from panel regression analysis suggest (Table 2) that
cultural distance has a direct, negative influence on revenue
growth rate (-0.21, p&lt;0.05), after controlling for firm size,
R&amp;D spending, and other factors. When an interaction
term (Cultural Distance / Rule of Law) is added, the main
effect changes to -0.32 (p&lt;0.01), and the interaction term
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Table.2.Regression Results of Cultural Distance and
Overseas Subsidiary Revenue Growth Rate (2019-2023)
Toyota Motor

(2020-2024); World Bank WGI Database (2024)[9]

Source: Corporation Annual Reports

2.3.Evolution of regional governance models

Toyota's global operations show a deep understanding of
Hofstede's cultural dimensions theory. The company uses
different management approaches for different regional

markets, which has improved regional performance and how
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well the organization fits in.
In North America, which has high individualism and low
power distance, Toyota uses a modular autonomy model.
This gives regional headquarters a lot of power to customize
products. For example, they designed the Tundra pickup
truck specifically for the American market to meet local
consumer preferences. Their reward system combines
individual performance (60%) with team bonuses, which fits
with the region's cultural expectations for both individual
achievement and teamwork. This strategy helped Toyota's
North American revenue grow by 12% in 2024, which is
much higher than the industry average of 7.8%.

In contrast, in Southeast Asia, which has low individualism
and high power distance, Toyota created a family-style
This

business leaders in decision-making to fit the collectivist and

management committee. includes local Chinese
hierarchical culture. They also use a long-term employment
+ skills inheritance system, which keeps employee turnover
below 5%. It also improves operating efficiency through
knowledge sharing. For example, the Thailand factory
achieved a 23% increase in production efficiency with ISO
30401 knowledge management system certification.

To systematically solve cross-cultural issues, Toyota has also
built a cultural buffer zone mechanism. This includes a
cross-cultural training center that spends $20 million each
year and uses virtual reality (VR) to simulate cultural
negotiation situations. They also have full-time cultural
coordinators in each overseas subsidiary who need to be
bilingual and have at least 5 years of local experience.
Toyota also developed a digital communication platform
with cultural dimension labels that gives advice on
communication styles. These different levels of cultural
adaptation and adjustment make up Toyota's global strategy
of differentiated management based on cultural dimensions
theory.

The Curvilinear Relationship Between Cultural Distance and
Performance

Figure 1 shows an inverted U-shaped link between cultural
distance and return on equity (ROE), peaking at 6.8% when
CD equals 0.4. After CD surpasses 0.6, ROE drops sharply.
Figure 2 sorts governance strategies into four types based on
power distance (PDI, y-axis) and rule of law (RL, x-axis):
institution-adaptive (upper right), culture-integrated (upper
left), flexible-autonomous (lower right), and control-based
(lower left).
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Fig.2.Four-Quadrant Matrix of Cross-Cultural Governance
Strategies

Data source: Constructed based on Hofstede (2025) and
Global Governance Index (WGI, 2024) data[9]

Conclusion

Theoretical analysis confirms that cultural dimension
differences have a non-linear impact on cross-cultural

governance.The interaction between power distance (PDI)

and uncertainty avoidance (UAI) is most obvious ( B
0.27, p &lt; 0.01), indicating that the synergy between the
two significantly weakens or strengthens the effectiveness of
governance, rather than a simple superposition. This finding
breaks through the traditional linear hypothesis and reveals
the threshold and compensation mechanism between cultural
variables.

The empirical level is based on Toyota's globalization
practice which verifies that when the cultural gap (Kogut
Singh is less than 0.5, differentiated

(such as

&amp; index)

governance regional customized processes,
localized authorization) can improve operational efficiency
and market responsiveness. When the cultural gap exceeds
0.7, institutional environment shortcomings (such as weak
intellectual property protection and insufficient judicial
independence) become the main constraints. At this point,
simply adjusting the governance structure has little effect,
and institutional adaptation must be carried out in advance.

This includes working with local governments to improve
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the compliance framework, embedding third-party audit
mechanisms, and promoting the alignment of local
governance standards with international norms.

From a methodological point of view, a culture-institution
two-stage adjustment model is constructed, with cultural
dimensions as pre-situational variables and institutional
quality as mediating regulatory variables. The model
integrates Hofstede's six-dimensional cultural indicators
with the World Bank's rule of law index and regulatory
quality and other institutional variables. The overall
explanatory power of the model reaches 72% (R*> = 0.72),
which is 31 and 34 percentage points higher than the single
cultural gap model (R> = 0.41) and the pure system model
R’

coupling relationship between culture and institution, and

= 0.38), It is confirmed that there is a structural

neither is indispensable.

Management practice implications:

Cultural diagnostic tools need to be dynamic, standardized,
and maneuverable. Enterprises should conduct all-level
cultural dimension assessments every 18 months, use the
revised version of the GLOBE scale verified by validity,
focus on the three core dimensions of PDI, UAI, and IDV,
gaps
deviations simultaneously (such as the risk of authority

and calculate bilateral cultural and directional
decoding when the host country's PDI is higher than the
home country's). All data is connected to the global talent

management system to automatically generate a cultural risk

heat map.
The choice of governance model must follow the
three-dimensional matching principle of

distance-institution-power. In countries with high PDI and
low rule of law (such as some emerging markets in
Southeast Asia),
which

compliance officers, dual reporting of key positions, direct

implement control-based governance,
specifically  includes  headquarters-appointed
connection of financial systems, and mandatory use of
headquarter legal versions of contract templates. In countries
with low PDI and high rule of law (such as Germany and
Canada), promote empowerment-based governance, granting
regional CEOs complete P&amp;L rights, local board veto
exemptions, and innovation trial and error tolerance quotas
(not less than 3% of the annual budget). In the medium
range of 0.5 - 0.7 cultural gap (such as Sino-Japanese and
Sino-Korean cooperation), construct a dual circulation
governance mechanism - the global circulation implements

unified ESG standards, data security agreements and supply
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chain ethics guidelines, and the regional circulation opens
product definition rights, channel strategy rights and talent
promotion channels, and the two dynamically align through
quarterly cultural calibration meetings.

Capacity building emphasizes systematic and
forward-looking. Cross-cultural governance training courses
must be designed in layers. The executive level focuses on
institutional game simulation (such as negotiating sandboxes
with host country regulatory agencies), the middle level
focuses on cultural script decoding (such as identifying the
hidden risks of fuzzy instructions in high UAI environments),
and the grassroots level strengthens non-verbal collaboration
training (such as interpreting silent signals in cross-time
zone virtual teams). The cultural conflict early warning
system relies on original communication data from
platforms such as Enterprise WeChat/Teams, uses NLP
models to monitor sudden changes in keyword frequency in
real time (such as must, cannot, and superior requirements
increasing by more than 40% per week in local team
messages), the median communication delay jumps (&gt;2.3
times the baseline value), and the depth of revision
of

drops sharply (&lIt;3

backtracking cross-cultural  collaboration project

documents rounds to finalize),
triggering a three-level response mechanism, with yellow
alerts triggering cultural coordinators to intervene and red
alerts automatically freezing major decisions and initiating

joint headquarters-regional review.
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ABSTRACT

Digital economy;

The digital economy has become the core driving force behind the transformation of China’ s job market.
As the mainstay of employment absorption, the digital transformation process of small and medium-sized
enterprises (SMEs) directly affects the growth of total employment and the optimization of employment
structure. Based on data from authoritative institutions such as the Ministry of Industry and Information
Technology, the China Academy of Industrial Internet, and the Tencent Research Institute, combined with

academic research results, this paper systematically analyzes the current situation and mechanism of the

;S\Z%,fnn_gized digital economy’ s impact on SME employment, examines the prominent problems encountered in the
enterprises (SMEs); transformation process, and puts forward targeted policy recommendations. The research finds that the
Employment effect; digital economy has a significant employment creation effect on SMEs: for every 1% increase in
Digital digitalization level, employment demand rises by 13.7%. In the second quarter of 2025, the total number
transformation; of industrial digitalization-related jobs nationwide reached 60.009 million, with SMEs and individual
Employment structure households contributing over 80%. However, only 3.2% of SMEs have achieved a high level of
digitalization at present, 68% of enterprises face a shortage of digital talents, and structural contradictions
such as the digital divide and skill mismatch are prominent. In the future, it is necessary to fully release the
employment empowerment potential of the digital economy by improving the transformation support
system and strengthening digital skills training.
INTRODUCTION
Employment is the foundation of people's livelihood, and Against this backdrop, the digital transformation of small
high-quality and full employment is an important support for and medium-sized enterprises is confronted with both the
Chinese-style modernization.As the core component of development opportunity of "cost reduction and efficiency
China's market entities, small and medium-sized enterprises improvement" and the realistic predicament of "not daring to
contribute over 80% of urban employment. The quality of transform, not wanting to transform, and not knowing how
their development is directly related to the stability of the to transform" [2]. How exactly does the digital economy
job market. With the deep integration of digital technology affect the employment demands and structure of small and
and the real economy, the digital economy has become a key medium-sized enterprises? What constraints exist during the
variable in reshaping industrial forms and optimizing transformation process? How can the coordinated
employment structures. By 2024, the number of direct development of digital technology and employment be
employees in China's digital industry will reach 20.6 million, achieved through policy guidance? Based on real data and
and it is estimated that by 2030, the digital economy will academic consensus, this article conducts a systematic
drive 449 million jobs, among which the proportion of analysis of the above-mentioned issues, providing
employment through industrial digitalization will exceed theoretical references and practical paths for promoting
60% [1]. high-quality and full employment [3].
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2.Current Characteristics Of The Digital
Economy’s Impact On Sme Employment

2.1.High Participation But Insufficient Depth
In Digital Transformation

The digital transformation of SMEs in China presents the
prominent feature of "wide coverage but low depth".
According to the 2024 Report on Digital Transformation of
SMEs in China jointly released by Lenovo and 36Kr
Research Institute, 98.8% of SMEs have launched digital
transformation, yet 62.6% remain in the early stages. Among
them, 32.4% are in the "single-point attempt stage" of basic
30.2% the

construction stage" with digitalization in some businesses,

informatization construction, in "partial
and only 3.2% have reached the intelligent-driven stage [4].
A 2024 survey of 230,000 SMEs by the China Academy of
Industrial Internet also confirms this trend: although the
digital foundation, operation and management levels have
steadily improved, the quality of transformation varies
greatly. The digital investment intensity of specialized,
refined, characteristic, and innovative (SRCI) enterprises is
3.7 times that of micro-enterprises, making them the

backbone of transformation [5](fig.1).

Basic Informatization

[4] F "Single-Point Attemp"

30.2%

Basic Informatization
"Single-Point Attempt"

Speciaized, Refined,
Distinctive & Innovative
Enterprises' Digital
Investment Intensity

3.7x

Micro-enterpises [5]

3.2%

Partial Business
Digitalization
"Local Construction"

Inteligent-Driven Stage

Fig.1.SME Digital Transformation Stages

2.2.Significant And
Employment Creation Effect

Heterogeneous

In the long run, the digital economy has a clear employment
creation effect on SMEs. Research based on panel data of
listed companies on the Shenzhen Main Board from 2012 to
2020 shows that for every 1% increase in the digitalization
level of SMEs, employment demand increases significantly
by 13.7% [6]. In terms of actual scale, the total number of

industrial digitalization-related jobs nationwide reached
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60.009 million in the second quarter of 2025, accounting for
8.2% of the national employment. Among these, enterprises
created 20.831 million jobs and individual households
39.177 million jobs, with micro and small market entities
contributing over 65% of digital employment positions.

This effect exhibits obvious heterogeneity across regions and
industries: at the regional level, eastern coastal provinces
hold prominent advantages. Enterprises in Guangdong,
Jiangsu, and Zhejiang provinces created 3.311 million, 2.358
million, and 1.454 million digital jobs respectively,
accounting for 34.6% of the national total digital jobs
created by enterprises; at the industry level, the wholesale
and retail industry has the largest volume of digital
employment, with 25.138 million jobs in the second quarter
of 2025, accounting for 41.1%. Although the manufacturing
industry has a total employment of 5.685 million (a
month-on-month increase of 12.3%), its penetration rate is
only 4.6%, significantly lower than the 29.8% of the culture
and entertainment industry and 19.3% of the catering and
accommodation industry [7](fig.2.).

Digital Job Distribution & Penerration
Rate by Province [7]

Digital Jobs & Penerration Rate
by Industry [7]

25% 5 29.8%

25.138

N
Q
B3

25!

»
%
2.358

Peneration Rate (%)

Job Quniity (Mllions)
Peneration Rate (%)

N

X
Job Qutiity (Milions)

3.311

(] .

Guangdong

Wholesale & Retail ~ Culture &
Manufacturing  Entertairment

Jiangsu Zehejaing

Fig.2.Heterogeneity ~ Analysis of Industrial Digital

Employment

2.3.Employment Structure Shifting Toward
Digitalization and Skill Intensification

Digital technology is driving the transformation of SME

employment  structure from "quantity-oriented" to
"quality-oriented". On one hand, digital transformation has
spawned new types of jobs such as data analysts, platform
operations, and digital marketing. Among the 158 new
occupations added in China in 2022, digital employment
accounted for 61.39%, and the demand growth rate of such
jobs in SMEs is 2.3 times that of traditional jobs [8]. On the
other hand, the digital skill requirements for traditional jobs
have increased significantly. 42.1% of SMEs have improved
operational efficiency through digital transformation, among

which 79% require frontline employees to master basic
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digital tool operation skills [9]. This structural
transformation not only improves employment quality (the
average salary of digital jobs is 18.7% higher than that of
traditional jobs) but also exacerbates the contradiction of
skill mismatch, becoming an important factor restricting the

full release of employment effects [10].

3.Mechanisms of the Digital
Empowering SME Employment(fig.3)

Economy

Efficiency Business Inclusive
Improvement Innovation Empowement
Mechanism [9] Mechanism [7] Mechanism [6[9]

Platform Economy Digital Platforms

|
v

Digital Tools

Full-Process Optimzation 38.2% Flexible
Employment
Ratio
Industrial Internet

platforms Increase
scheduling efficiency by
‘over 30% [S]

Breaklrough of
Georgphical Constraints

=

Part-time / R/D/
Project-based Design Positions

Increased High-Eend Jobs

i

Expanded Market Share

Employment Demand Growth

Fig.3.Employment Empowerment Mechanisms by Digital

Entrerenenial Multiiipler Effect
of 3.2 people per enterprise
Economy

3.1.Efficiency Improvement Mechanism: Cost
Reduction and Efficiency Enhancement to
Expand Employment Space

Digital transformation creates room for employment
expansion for SMEs by optimizing internal operational
efficiency. With digital tools, enterprises can realize the
full-process optimization of production, management, and
sales, reducing redundant links and labor costs—46% of
SMEs have improved the competitiveness of their products
and services through digital transformation, thereby
expanding market share and driving the growth of
employment demand [9]. For example, the application of
industrial internet platforms has increased production
scheduling efficiency by more than 30%, lowered the labor
input threshold per unit of output, and indirectly promoted
job expansion [5]. Meanwhile, the economies of scale
brought by digitalization enable SMEs to break through
further

employment by expanding business scope, and the impact of

production capacity constraints, stimulating

this channel is greater than the pure efficiency improvement
effect [11].
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3.2.Business Format Innovation Mechanism:
Spawning New Employment Forms

The "leading goose effect" of digital technology drives the
innovation of SME business formats and creates diversified
employment positions. On one hand, the development of
platform economy and gig economy allows SMEs to access
larger markets, spawning new employment models such as
flexible employment and telecommuting. It particularly
provides a "small, agile, fast, and precise" transformation
path for micro-enterprises—40.7% of SMEs tend to choose
one-stop digital solutions to quickly realize business
onlineization, thereby absorbing flexible employees such as
Such flexible
employment accounts for 38.2% of the total digital

part-timers and project-based workers.
employment in SMEs [7]. On the other hand, the integration
of product digitalization and operational digitalization
promotes enterprises to transform into innovation-driven
entities, increasing the demand for high-end positions such
as R&D and design, and advancing the upgrading of

employment structure.

3.3.Inclusive = Empowerment  Mechanism:
Lowering the Threshold for Entrepreneurship
and Employment

The "trickle-down effect" of digital technology makes SME
employment opportunities more inclusive. With digital
platforms, SMEs can break geographical limitations, access
national and even global markets, reduce market access and
operational costs, and create more employment opportunities
in county and township areas. The number of digital
employment positions in county-level SMEs increased by
15.4% year-on-year in the second quarter of 2025 [7].
Meanwhile, the popularization of digital entrepreneurship
tools has lowered the threshold for entrepreneurship,
spawning a large number of micro-entrepreneurial entities.
The multiplier effect of entrepreneurship-driven employment
is significant—each additional digital micro-enterprise
drives an average of 3.2 jobs. In addition, the development
of platform economy enables groups such as low-income
people and rural surplus labor to easily access the job market,
realizing the diffusion and inclusiveness of employment

opportunities.
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4.Prominent Problems in the Digital Economy
Empowering SME Employment

4.1.Uneven Transformation Exacerbates the
Digital Divide

The "level disparity” in the digital transformation of SMEs
leads to uneven distribution of employment effects [13].
SMEs in first-tier cities, the manufacturing industry, and
specialized, refined, characteristic, and innovative (SRCI)
enterprises, relying on advantages in capital, technology, and
talent, have achieved rapid transformation progress and
significant employment gains, with a growth rate of digital
jobs reaching 21.3%. In contrast, SMEs in central and
western regions, the service industry, and micro-enterprises,
constrained by fund shortages and insufficient technical
60%

transformation, with a growth rate of digital jobs only 4.8%.

reserves, over remain in the early stage of
They struggle to enjoy the employment dividends of the
digital economy, further widening the employment gap
between regions and industries [7]. In terms of infrastructure,
the broadband access speed of SMEs in rural areas is only
62% of that in urban areas, and the computing power
support is insufficient, directly restricting the cultivation of

local digital employment positions.

4.2.Skill Mismatch Restricts the Improvement
of Employment Quality

The mismatch between digital skill supply and enterprise
demand has become a core contradiction. Surveys show that
68% of SMEs report a "shortage of digital talents," with
even larger gaps in the manufacturing industry (75%) and
service industry (72%). Even when talents are recruited, the
turnover rate is as high as 35% [9]. Specifically, SMEs have
an urgent demand for interdisciplinary talents: 73% of
enterprises need digital operation talents who understand
both business and technology, but the supply of such talents
can only meet 41% of the demand [7]. From the perspective
of workers, only 32% of the existing labor force has basic
digital literacy. Middle-aged and elderly groups, as well as
low-educated groups, find it difficult to adapt to the
requirements of digital jobs, leading to an increase in
structural and technological unemployment. Although some
enterprises carry out internal training, constrained by costs,
only 19% of micro-enterprises have established a sound skill

improvement system, exacerbating the mismatch problem
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(fig.d) .

Digital Divide Dimension [5[7] Skill Mistmach Dimension [9]
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Fig.4.Digital Divide and Skill Mismatch

4.3.Imperfect  Support Affects

Transformation Effectiveness

System

Institutional and service barriers faced by SMEs in digital
the

empowerment effect [2]. Firstly, the precision of policy

transformation ~ have  weakened employment
support is insufficient: the coverage of digital subsidies and
tax incentives for micro-enterprises is only 27%, and the
cost concerns of "daring not to transform" have not been
fully eliminated [4]. Secondly, the regional imbalance of
digital infrastructure—insufficient network coverage and
computing power support in rural and remote areas—Ilimits
the transformation pace of local SMEs [5]. Thirdly, the
digitalization level of employment services is lagging,
resulting in low efficiency of talent-job matching. The
average recruitment cycle for digital positions in SMEs
reaches 45 days, 22 days longer than that in large enterprises,
making it difficult to meet the urgent demand for digital

skilled talents.

4.4.Inadequate Rights Protection Mechanisms
Inhibit Employment Stability

The new employment forms spawned by the digital
economy face shortcomings in rights protection [10]. The
definition of labor relations between platform enterprises
and flexible employees is ambiguous: only 28% of flexible
in SMEs

endowment insurance, and traditional protection systems

employees participate in urban employee
such as minimum wage standards and labor protection are
difficult to cover [7]. To reduce costs, some SMEs avoid the
skill training responsibilities for digital positions—only 23%
of enterprises provide systematic training for employees in

digital positions, restricting workers' career development
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space and leading to insufficient employment stability. The
annual turnover rate of employees in digital positions
reaches 29%, 12 percentage points higher than that in
traditional positions [9]. These problems not only affect
workers' employment willingness but also restrict the
sustainability of the
effects(fig.5).

digital economy's employment

Social Security Participation Rate

>60%

62%

M Current Status Values

Fig.5.Support System and Rights Protection

Rights Protection Transformation Support
Social Security Participation Rate = 60% Subsdiy Coverage => 60%+
Turnower Rate = Within 20% [3]9] County-level Breadbard Full Coverage by 2027 [1[2]
Digital
% Economy
M Empowrering SME
Targets & Strategies
[1-3,7-9,12]
Employment Services Skill Training

Recruitment Cycle = Within 30 Days 5 Million Person-times of Annual Training

Cultivation of >100 Service Institutions Enterprise Coverage Rate = 70% [8][2]

Fig.6.Four-in-One Policy Implementation Framework Chart
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5.Policy Recommendations for Promoting the

Digital Economy to Empower SME
Employment(fig.6)
5.1.Improve the Transformation Support

System and Narrow the Digital Divide

First, strengthen targeted policy support by launching
inclusive policies such as "digital transformation subsidies"
and "cloud service vouchers" for micro-enterprises,
increasing the coverage of subsidies to over 60% to reduce
transformation costs [2]. Second, promote the "chain-style
transformation" model, with leading enterprises as the core
to drive the coordinated transformation of SMEs in the
industrial chain, sharing digital resources and market
channels. It is expected to increase the digitalization rate of
SME:s in the industrial chain by 40% [5]. Third, optimize the
construction of digital infrastructure, focusing on rural and
remote areas. Achieve full coverage of gigabit broadband for
county-level SMEs by 2027, and ensure that computing
power support reaches the same level as urban areas,
creating conditions for SMEs to participate in the digital

economy on an equal footing [1].

5.2.Strengthen Digital Skills Training and
Resolve Structural Contradictions

Establish a collaborative skill training system involving
"government-enterprises-educational institutions": At the
government level, increase financial investment in digital
skills training, and carry out free basic digital literacy
training for low-skilled and middle-aged and elderly workers,
with an annual training scale of no less than 5 million
person-times [8]. At the enterprise level, implement the main
responsibility for skill training, provide a 50% tax reduction
on training expenses for SMEs conducting digital training,
and promote the enterprise training coverage to 70% [2]. At
the educational institution level, adjust the professional
settings of vocational education, add practical majors such
as digital marketing and industrial internet application, and
cultivate skilled talents tailored to enterprise needs, with an
annual output of 1 million people [5]. Meanwhile, promote
the "on-the-job training with work-integrated learning"
model, allowing workers to improve digital skills through

practice and achieve precise talent-job matching.
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§.3.0ptimize the Employment  Service
Ecosystem and Improve Matching Efficiency

First, advance the digital transformation of employment
services, establish a national unified database of SME
employment demand and labor supply, and use big data
algorithms to improve the accuracy of talent-job matching,
shortening the recruitment cycle for digital positions to less
than 30 days. Second, encourage third-party institutions to
develop targeted employment services, provide one-stop
digital and flexible

employment matching for SMEs, and cultivate more than

solutions such as recruitment
100 professional service institutions. Third, improve the
digital employment statistics and monitoring system, timely
grasp the changing trends of job demand, and provide data
support for policy adjustments and training direction

optimization.

5.4.Improve Rights Protection Mechanisms and
Stabilize Employment Expectations

First, improve the legal system for new types of labor
relations, clarify the rights and obligations of platform
enterprises and flexible employees, establish a social
insurance participation model adapting to the digital
economy, promote the "platform + social security”" agency
payment service, and increase the participation rate of
flexible employees in endowment insurance to 60%. Second,
strengthen labor inspection and law enforcement,
standardize standards such as salary payment and working
hours for digital positions in SMEs, and protect the
legitimate rights and interests of workers. Third, promote
enterprises to establish career development channels for
digital positions, clarify the correspondence between skill
levels and salary promotion, and control the annual turnover
rate of employees in digital positions within 20%, improving

employment stability and attractiveness.

Conclusion

The

opportunities for empowering SME employment. Through

digital economy has provided unprecedented
three core mechanisms—efficiency improvement, business
format innovation, and inclusive empowerment—it has not
only expanded the total employment volume (60.009 million
industrial digitalization-related jobs in the second quarter of

2025) but also optimized the employment structure (the
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proportion of digital positions continues to rise), becoming a
core engine for promoting high-quality and full employment.
However, the current digital transformation of SMEs still
faces prominent problems such as insufficient depth (only
3.2% have reached the intelligent-driven stage), skill
mismatch (68% of enterprises face a shortage of digital
talents), an imperfect support system, and lack of rights
protection, which restrict the full release of employment
effects.

In the future, it is necessary to adhere to a problem-oriented
approach: narrow the digital divide by improving the
transformation ~ support  system, resolve  structural
contradictions through strengthened skill training, improve
matching efficiency by optimizing the employment service
ecosystem, and stabilize employment expectations by
improving rights protection mechanisms, promoting in-depth
integration of the digital economy and SME employment.
Only in this way can we give full play to the employment
absorption role of SMEs, make the digital economy a
sustainable driving force for high-quality and full
employment, and lay a solid foundation for the high-quality

development of the economy and society.
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