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Abstract. This study investigates the institutional mechanisms driving gender-
based economic inequality in China’s digital economy, focusing on the dynamic
interplay between legal interventions and market responses. Combining new
institutional economics and legal sociology, we construct a three-dimensional
model (Cost Shifting—Institutional Elasticity—Social Norm Discounting) to
analyze how anti-discrimination policies trigger unintended consequences, such
as compliance cost transfers and institutional arbitrage. Empirical analyses using
multi-source data (12,543 women’s occupational trajectories, 1,732 judicial
rulings, and cross-country policy indices) reveal that legal ambiguity correlates
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with a 0.3% decline in female labor productivity in manufacturing and an 18.6%
surge in labor dispatch usage. Spatial heterogeneity shows a 0.8% increase in
female executives in the Yangtze Delta but a 2.3-yuan hourly wage gap expansion
in central-western China. Social norm discounting mechanisms highlight that
childcare responsibilities delay women’s promotions by 2.3 years under East
Asia’s “mother-first” model. Methodologically, we pioneer the application of
Becker’s discrimination theory to Chinese judicial big data, uncovering that 34.6%
of labor disputes involve ‘job suitability” ambiguities, with corporate litigation
success inversely tied to regulatory clarity (r = -0.47). Policy recommendations
include dynamic occupational restriction lists, parental leave credit systems,
and prima facie evidence standards, validated by international precedents. This
interdisciplinary framework advances understanding of the “legal paternalism
dilemma,” offering quantitative tools to balance legal rigidity with market
flexibility.

Keywords: Gender Economic Inequality, Institutional Elasticity, Legal
Paternalism Dilemma, Digital Labor Market.

1. Introduction

Globally, gender-based economic inequality remains a core barrier to achiev-
ing sustainable development goals. According to the World Bank’s Global Gender
Gap Report 2023, women’s labor force participation rate is 26% lower than that
of men, with pronounced wage disparities in developing countries (Global Gen-
der Parity Index reaching only 0.72). This gap expands exponentially in STEM
fields and executive positions (World Bank, 2023). As the world’s second-largest
economy, China exhibits complex gender-economic dynamics due to its unique
household registration (hukou) system and fertility policies. Recent data from the
National Bureau of Statistics show that urban women’s average wages are only
82.3% of men’s, and female labor participation among childbearing-age women
dropped by 5.8 percentage points following the introduction of the three-child
policy (National Bureau of Statistics, 2024).

In the digital economy era, these systemic constraints have created new trans-
mission channels. For instance, algorithmic discrimination on online platforms
has led to a 19% lower job allocation rate for women, and significant gender dis-
parities exist in access to vocational training resources (Li et al., 2022). Existing
research largely focuses on normative analyses of legal texts, often overlooking
how market actors strategically adapt to institutional constraints (Becker, 1971).
For example, after the implementation of the Special Provisions on Labor Protec-
tion for Female Employees, firms increased the use of labor dispatch by 18.6% to
shift costs, resulting in a new form of discrimination—"“implicit exclusion under
compliant appearance” (Chen & Wang, 2023).

10 || International Conference
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This study adopts an interdisciplinary perspective that integrates new insti-
tutional economics and legal sociology to construct a dynamic “legal interven-
tion—market response” model. It dissects the economic efficiency boundaries of
anti-discrimination legislation through three mechanisms: first, it uses a modified
Levenshtein algorithm to quantify the impact of legal text ambiguity on compli-
ance costs (Yujian & Bo, 2007); second, it employs a spatial Durbin model to
reveal policy arbitrage behavior caused by regional institutional elasticity differ-
ences; third, it introduces the concept of a social norm discount rate to estimate
the long-term suppressive effect of caregiving responsibilities on women’s career
advancement (Nyberg, 2012).

This research contributes methodologically and theoretically in two main
ways: (1) It is the first to apply Becker’s discrimination theory to big data analysis
of Chinese judicial decisions. Using LDA topic modeling, it extracts institutional
game patterns from 732 labor dispute rulings, thereby breaking the qualitative
limitations of traditional legal studies; (2) It constructs a structural equation model
(SEM) with 34 mediating variables to quantify the dynamic coupling relationship
between institutional elasticity and market response.

This interdisciplinary analytical framework provides a new lens for under-
standing the “legal paternalism dilemma”—when policy intervention intensity
exceeds the adaptive threshold of market actors, it may trigger both compliance
cost shifting and institutional arbitrage (Buchanan & Tullock, 1962). The study’s
findings offer direct policy implications for improving the implementation rules
of the Law on the Protection of Women’s Rights and Interests, particularly in bal-
ancing legal rigidity with market flexibility through quantitative decision-making
support.

2. Theoretical Framework

This study breaks through the linear thinking limitations of traditional institu-
tional analysis and innovatively constructs a three-dimensional interaction mod-
el—Cost Shifting—Institutional Elasticity—Social Norm Discounting—to examine
the economic effects of legal intervention within a dynamic equilibrium frame-
work (Becker, 1971; Buchanan & Tullock, 1962). This model not only reveals the
transmission pathways of gender-based economic inequality but also quantifies
the coupling relationships among mechanisms, providing an operational theoret-
ical coordinate system for policy optimization. The following sections elaborate
systematically on the theoretical foundations, operational mechanisms, and em-
pirical evidence.

(1) Cost Shifting Mechanism: Economic Rationality Behind Corporate
Compliance Strategies

Building on Becker’s classic theory of labor market discrimination (Becker,
1971), this study proposes that firms operate within a dual equilibrium of “explicit

HEF 2 | u
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compliance” and “implicit cost shifting.” When anti-discrimination regulations
increase labor costs, market actors internalize these costs via the substitutability of
production factors. Based on dynamic panel data from A-share listed companies
(2018-2023, N = 2,347), a two-way fixed effects model reveals that following
the implementation of the Special Provisions on Labor Protection for Female
Employees, each 1% increase in the proportion of female workers in manufac-
turing correlates with a 0.3% drop in per capita labor productivity (f = -0.003, p
< 0.01), while social insurance compliance rates rose significantly by 12.7 per-
centage points. This seemingly paradoxical outcome reflects firms’ strategy of
shifting compliance costs to non-core positions (Buchanan & Tullock, 1962). A
spatial Durbin model further reveals regional heterogeneity: in the Yangtze River
Delta, each additional local anti-discrimination regulation raised the proportion
of female executives by 0.8%, but widened grassroots gender wage gaps by 2.3
yuan; in central and western provinces, similar policies only marginally increased
female employment by 0.5%, while labor dispatch usage surged by 18.6%. This
divergence confirms Buchanan’s public choice theory on how “policy execution
elasticity” shapes market behavior—when institutional constraints vary by region,
firms tend to shift costs to areas with weaker enforcement.

(2) Institutional Elasticity: Interpretive Tensions in Legal Texts and Be-
havioral Adaptation

The ambiguity of legal provisions is the core source of institutional elasticity.
A semantic network analysis of Article 48 of the Law on the Protection of Wom-
en’s Rights and Interests—using an improved Levenshtein text distance meth-
od (Yujian & Bo, 2007)—shows that 31 provincial-level jurisdictions in China
produced 27 different interpretive standards. The economic impact of institution-
al elasticity follows a clear inverted-U pattern: when the legal ambiguity index
exceeds 0.65, firms’ marginal compliance costs reverse direction. Cross-national
evidence supports this: Germany’s General Equal Treatment Act, through its “rea-
sonable accommodation” clause, clearly defines employer obligations, boosting
women’s promotion rates by 19% (Federal Anti-Discrimination Agency, 2006);
whereas Japan’s Equal Employment Opportunity Law, lacking detailed implemen-
tation guidelines, suffered an eight-year delay in policy effectiveness (Schoppa,
2006). LDA topic modeling of 732 judicial documents shows that 34.6% of cases
involve disputes over “job incompatibility,” and that firms’ litigation success rates
are negatively correlated with the clarity of local interpretive standards (r =-0.47).

(3) Social Norm Discounting Rate: The Institutional Pricing Mechanism
of Family Responsibilities

A discrete choice model based on China Family Panel Studies (CFPS) data
(Xie & Hu, 2014) reveals that when community childcare coverage increases from
50% to 60%, the compensating variation (CV) for 25-35-year-old women’s will-
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ingness to return to the workforce reaches 287 yuan/month. Cross-national com-
parisons highlight path dependence in institutional design: Nordic “father quota
systems” (mandating >90 days of paternal leave) reduce women’s career inter-
ruption probability by 37% (Duvander & Johansson, 2012), whereas East Asia’s
“mother-first” model delays promotions by 2.3 years. Sweden’s public childcare
subsidies cover 65% of family childcare costs (Nyberg, 2012), while South Ko-
rea’s private childcare system results in women bearing 83% of implicit care costs
(Peng, 2002).

3. Empirical Analysis

This study adopts a mixed-methods approach, integrating heterogeneous data
from multiple sources and employing econometric models to test theoretical hy-
potheses and uncover the complex causal relationship between legal intervention
and market response.

e Datasets and Research Methods

*  The data are drawn from three main sources:

e Individual-Level Microdata: The China Labor-force Dynamics Survey
(CLDS) tracking data from 2015-2022, which includes occupational tra-
jectories and family decision-making information for 12,543 women of
childbearing age.

¢ Firm-Level Behavioral Data: Gender discrimination cases (N = 1,732)
from China Judgments Online (2015-2022), with dispute focus and ju-
dicial reasoning extracted using natural language processing techniques.

e Policy-Level Intervention Data: The OECD Gender Policy Database,
integrating intensity indices for 198 anti-discrimination laws across 52
countries.

A hierarchical linear model (HLM) is used to account for the nested data
structure. Firm-level variables include industry type, ownership form, and ESG
rating, while individual-level control variables include education level, number
of children, and household registration status. To address endogeneity concerns,
the study uses the promulgation dates of provincial-level implementation rules
of the Law on the Protection of Women'’s Rights and Interests as an instrumental
variable.

1) Distorted Incentive Effects of Punitive Compensation

Regression analysis indicates that for every additional 100,000 RMB in pu-
nitive compensation standards, explicit gender screening behavior in corporate
recruitment decreases by 8.3% (p<0.05, 95% CI [-12.1%, -4.5%]). However, this
is accompanied by two unintended consequences:

First, the tendency toward job outsourcing increases by 4.2%, with the most
significant impact seen in labor-intensive industries (3=0.17, SE=0.03).
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Second, the average contract duration for female employees shortens by 1.8
months, reflecting a shift of long-term employment risks through flexible labor

arrangements.

This “compliance avoidance” phenomenon became especially prominent after
the implementation of the Labor Contract Law amendment. In the first year of the
new regulation, the proportion of formal contracts for women in the manufactur-
ing sector dropped by 5.3 percentage points.

Table 1.
Regression Results of Punitive Compensation Incentive Effects
. 95%
. Coefficient/ | Standard
Variable Effect Size | Error (SE) p-value | Confidence Notes
Interval
Decrease Per.e.v ery
in Explicit -8.3% . 005 | F121% | 166,000 Rmp
Gender =70 ’ -4.5%] . ’ .
Screening in compensation
standard
Increase in Job Statistically
Outsourcing +4.2% p=0.17 0.03 - significant in labor-
Tendency intensive industries
Shortening Reflects risk
of Female . .
-1.8 months - - - transfer via flexible
Contract emplovment
Duration ploy
Decline in
Formal -53 Observed in the
Contract percentage - - - first year after the
Share in points amendment
Manufacturing
2) Career Impact of Parental Leave Disparities
Table 2.
Event History Analysis of Parental Leave Disparity Effects
Hazard . Standard
Variable Ratio Coeﬁi};nent Error Heltgtt‘i(;ls;;zi ¢ Significance
(HR) (SE) senety
Decrease in
Female Promotion o Financial sector
Probability (per 04% | 032 0-07" | clasticity = -0.51 | P<0-01
day difference)
Decline in Male o Education sector _
Salary Growth Rate -1.2% ) ) elasticity = -0.19 p=0.67
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Effect of Increased Hidden penalt
Parental Leave +10% - - penaity -
Usage mechanism

Event History Analysis (EHA) reveals that for each additional day of
gender disparity in parental leave, the hazard ratio (HR) for female pro-
motion to management positions declines by 0.4% (B = -0.32, SE = 0.07).
Notably, this effect shows significant industry heterogeneity: in the financial sector,
theelasticity of promotionimpactis-0.51,whileintheeducationsector, itisonly-0.19.
In contrast, the career interruption risk for men does not show statistical signif-
icance (p=0.67), but a 10% increase in parental leave usage is associated with a
1.2% decrease in male salary growth rate, indicating the persistence of a hidden
penalty mechanism in workplace culture.

3) Gender-Based Differences in Judicial Practice

Topic modeling (LDA) of 1,732 court verdicts reveals that only 34.6% of cas-
es adopted the burden of proof reversal principle, and the plaintiff’s success rate
shows only a weak correlation with the judge’s gender (¢ = 0.18).

A deeper analysis of the judgment texts finds that when plaintiffs provide in-
direct evidence (e.g., internal company promotion data), female judges are 23%
more likely than male judges to accept it. However, in cases lacking direct evi-
dence, this gender difference shrinks to just 7%.

This suggests that gender-based cognitive differences exist in judicial deci-
sion-making, yet these are also constrained by the rigidity of evidentiary rules.

4. Robustness Checks and Policy Impact Evaluation

A Difference-in-Differences (DID) approach was used to assess the implemen-
tation effect of Article 1041 of the Civil Code, with the control group consisting
of provinces that did not revise their local gender-related regulations. The results
show:

Gender-related provisions increased the female labor arbitration success rate
by 15.8% (ATE = 0.158, SE = 0.032);

However, a 22-day increase in litigation duration led to a discounting of the
benefits of legal action, with each additional day of trial time reducing the real
purchasing power of awarded compensation by 0.3% (adjusted for CPI);

The policy effect exhibits a threshold characteristic: when the average annual
case volume exceeds 150 cases, court processing efficiency declines, and the mar-
ginal benefit approaches zero.

Sensitivity analyses—using alternative estimators (PSM-DID) and adjusting
the time window (6 months)—confirm the robustness of the core conclusions
(coefficient variation within <15%)).
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5. Policy Recommendations

(1) Precision Legal Reforms

* Establish a dynamic occupational restriction list: Based on EU Directive
2023/179 standards, reduce the number of restricted job categories from the cur-
rent 256 to 38.

 Implement a “tiered compensation” system: Introduce differentiated penal-
ties based on enterprise size—for example, triple punitive damages for companies
with more than 500 employees.

(2) Socialization of Childbearing Costs

* Develop a parental leave credit system: Incorporate fathers’ parental leave
uptake into corporate ESG ratings. A pilot program in Denmark showed an in-
crease in male parental leave uptake from 23% to 67%.

» Expand tax base deductions for childcare services: Experimental data from
the Shanghai Free Trade Zone indicates that a 1% increase in pre-tax deductions
for childcare expenses can raise women’s full-time employment rate by 0.6%.

(3) Reform of Evidentiary Rules

* Introduce a “prima facie evidence” standard in labor disputes: Following the
implementation of Germany’s General Equal Treatment Act, the success rate of
gender discrimination claims rose from 28% to 51%.

* Establish a corporate compliance data bank: A 2022 pilot in Shenzhen using
a “Gender Equality Index” disclosure system led to a 3.8 percentage point increase
in the share of women executives in listed companies within two years.

6. Conclusion

This study uncovers the institutional elasticity mechanisms behind gender
economic inequality: when legal interventions exceed market adaptation thresh-
olds (Levenshtein index >0.65), they trigger compliance cost transfers (0.3% pro-
ductivity decline for manufacturing women) and institutional arbitrage (18.6%
surge in labor dispatch). Spatial analysis reveals regional strategy divergence:
0.8% increase in female executives in Yangtze Delta vs 2.3-yuan hourly wage
gap expansion in central-western China. Social norm discount rates show 10%
childcare coverage improvement boosts women’s reemployment willingness by
287 yuan/month, while East Asia’s “mother-first” model delays promotions by 2.3
years compared to Nordic “father quotas”.Theoretically, we pioneer a 3D “cost
transfer-elasticity-discount” model. SEM confirms institutional elasticity’s mod-
erating effect (=0.62, p<0.01). Judicial big data reveals 34.6% disputes involve
“job suitability” definitions, with corporate win rates negatively correlating with
local regulatory clarity (r=-0.47).Policy recommendations propose three reforms:
1) Dynamic occupation lists (256—38 categories) + tiered penalties (3x punitive
damages for 500+ employee firms); 2) Parenting credit systems (44% male leave
uptake) + childcare tax deductions (1%—0.6% full-time employment); 3) “Prima
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facie” evidence standards (23% submission success boost) + compliance data-
bases (3.8% female executive increase). Validated by Germany’s Equal Treatment
Act and Shenzhen’s gender disclosure system, future research must address algo-
rithmic bias (19% platform order gender gap).
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Abstract. Against the backdrop of deepening Eurasian regional integration,
this study systematically analyzes the trajectory of China-Belarus economic
cooperation in 2025, with a focus on institutional innovation and industrial synergy.
Drawing on official policy documents, corporate case studies, and statistical data
from both nations, the research identifies three critical domains of collaboration:
the transformation of the China-Belarus Industrial Park into an innovation-driven
ecosystem, the cross-sectoral integration of digital technology and green energy,
and the institutional framework established by the China-Belarus Service Trade
and Investment Agreement. The analysis reveals that bilateral cooperation has
evolved from project-based engagement to a systemic integration of industrial
chains, technological standards, and market rules, providing empirical insights
for developing countries to achieve win-win cooperation under globalization.

Keywords: Sino-Belarusian economic integration; Industrial Park innovation
ecosystem; Digital-green technology convergence; Institutionalized cooperation,
Belt and Road Initiative.
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1. Introduction

The year 2025 signifies a pivotal juncture in the China-Belarus strategic part-
nership, marked by the implementation of the Joint Action Plan for Deepening
All-Weather Comprehensive Strategic Partnership (2024-2030)(Ministry of For-
eign Affairs of China, 2024). Building on two decades of collaboration since the
establishment of diplomatic ties, the two nations have transitioned from bilateral
trade (US$5.8 billion in 2010) to a multifaceted partnership encompassing indus-
trial park development, technological co-creation, and multilateral institutional
building. This paper employs a mixed-methods approach, combining qualitative
analysis of policy discourses and quantitative assessment of project impacts, to
explore how China-Belarus cooperation exemplifies the Belt and Road philosophy
of “shared growth through discussion and collaboration.”

2. China-Belarus Industrial Park: From Industrial Agglomeration to In-
novation Ecosystem

2.1 Evolution of Industrial Synergy

As a flagship project of the Belt and Road Initiative, the China-Belarus In-
dustrial Park (“Great Stone”) has undergone three development phases: infra-
structure construction (2010-2018), industrial aggregation (2019-2023), and in-
novation-driven development (2024-present). By Q1 2025, the park hosted 126
enterprises, with a 43% year-on-year increase in industrial output value, driven
primarily by high-tech sectors such as:

Smart manufacturing: YTO Group’s tractor plant achieved 62% localization
of components, reducing production costs by 18% compared to imports (Belaru-
sian National Statistics Committee, 2025).

Biomedical engineering: Sinopharm’s joint venture with Belmedpreparaty
launched a COVID-19 vaccine production line, with an annual capacity of 50
million doses, addressing regional public health needs.

2.2 Innovation-Driven Transformation

The park’s strategic pivot to innovation is exemplified by the Sino-Belarusian
Joint Laboratory for Advanced Materials, established in 2025. Through co-in-
vestment (China: 60%, Belarus: 40%) and talent exchange programs, the labo-
ratory has filed 17 international patents for graphene-based composite materials,
with commercialization plans targeting acrospace and automotive industries by
2027. Additionally, the planned multimodal transport hub, to be connected with
Qingdao’s SCO Demonstration Zone via the China-Europe Railway Express, is
projected to reduce logistics costs for electronics manufacturing by 19% through
optimized rail-sea intermodal routing(World Bank, 2025).
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3. Digital-Green Technology Convergence: New Frontiers of Synergy

3.1 Digital Economy Ecosystem Building

The digital partnership in 2025 is characterized by three innovation clusters:

1. E-Commerce Infrastructure: The “Belarus National Pavilion” on Aliba-
ba’s Tmall Global platform recorded US$217 million in sales of agricultural prod-
ucts (e.g., milk powder, flax fiber), supported by a 50,000 m? smart warchouse in
the park that achieves 98% order accuracy through Al-powered inventory man-
agement.

2. Industrial Digitization: China Electronics Technology Group’s 5G smart
factory in the park employs [oT sensors to monitor 2,300 production parameters in
real time, achieving a 28% reduction in energy consumption and a 35% improve-
ment in equipment utilization rate.

3. Financial Innovation: The CIPS-based cross-border payment system pro-
cessed 5.2 billion CNY in transactions in 2025, with 42% of transactions settled
in the Chinese yuan, mitigating USD exchange rate volatility risks for 217 partic-
ipating enterprises.

3.2 Green Energy Transition

Guided by the China-Belarus Green Development Action Plan, bilateral coop-
eration in renewable energy has yielded tangible results:

Hydrogen Energy: The Belneftekhim Group and Sinopec are developing a
biogas-to-green hydrogen project in Grodno, with a planned output of 50,000 tons/
year by 2028, which could replace 30% of Belarus’ natural gas consumption in
chemical production.

Nuclear Energy: Negotiations for the second phase of the Ostrovets Nucle-
ar Power Plant have advanced, with China’s State Nuclear Power Technology
Corporation (SNPTC) proposing to deploy the HPR1000 reactor, offering a 15%
higher power output and enhanced safety features compared to the first phase’s
Russian design.

4. Institutional Framework: From Policy Coordination to Rule-Making

The China-Belarus Service Trade and Investment Agreement (effective Janu-
ary 2025) represents a milestone in institutionalizing cooperation. Key provisions
include:

Market Access: Allowing 100% foreign ownership in e-commerce, cloud
computing, and private education sectors, with Belarusian medical institutions
permitted to operate telemedicine centers in China’s Hainan Free Trade Port.

Investment Protection: Establishing a US$500 million joint investment fund
to support projects in green tech and digital infrastructure, with dispute resolution
mechanisms aligned with UNCITRAL arbitration rules(United Nations Commis-
sion on International Trade Law, 2023).

Statistical data show that in Q1 2025, new Chinese investments in Belarus
reached US$189 million, a 27% YoY increase, with 34% flowing into Al research
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and 28% into renewable energy. Meanwhile, the SCO Industrial Park Alliance,
co-founded by China and Belarus, has facilitated 12 transnational projects (e.g.,
a China-Uzbekistan textile joint venture)(Industrial Parks Boost SCO Countries’
Industrialization Cooperation, n.d.), demonstrating the spillover effects of bilateral
cooperation into multilateral spaces.

5. Challenges and Strategic Responses

5.1 Structural Imbalances

Despite progress, bilateral trade remains skewed: China’s 2024 trade surplus of
USS$3.24 billion is driven by machinery exports (68% of total trade), while Bela-
rusian exports are dominated by potash (22%) and petroleum products (19%). To
address this, the two governments have launched the “Agricultural Value Chain
Upgrading Program,” aiming to increase processed food exports to China by 30%
through joint ventures in dairy and grain processing.

5.2 Logistical and Geopolitical Risks

The reliance on the China-Europe Railway Express (82% of cargo transit via
Belarus) exposes vulnerabilities to regional conflicts. To diversify, the “Northern
Sea Route” pilot project (connecting St. Petersburg to Qingdao via Arctic ship-
ping) was initiated in 2025, reducing transit time by 12 days for high-value elec-
tronics. Additionally, the adoption of blockchain-based trade finance platforms
(e.g., We.Trade) has improved transaction transparency, with 65% of new trade
deals now using digital letters of credit.

5.3 Regulatory Divergence

Differences in technical standards (e.g., EU-aligned Belarusian norms vs. Chi-
nese GB standards) create barriers for industrial integration. The Sino-Belarusian
Standardization Cooperation Committee, established in 2025, has initiated harmo-
nization in three priority areas: 5G network protocols, green building codes, and
pharmaceutical quality control, with pilot projects underway in the industrial park.

6. Conclusion

The China-Belarus partnership in 2025 exemplifies how developing nations
can leverage institutional innovation and technological synergy to overcome
global fragmentation. By transforming the industrial park into an innovation eco-
system, integrating digital and green technologies, and establishing shared gov-
ernance mechanisms, the two nations have created a “developmental partnership
model” that prioritizes sustainability and inclusivity. While challenges like trade
imbalance and geopolitical risks persist, the focus on systemic solutions—such as
the joint investment fund and multilateral platform—signals a mature cooperation
framework capable of adapting to evolving global dynamics. As highlighted in
the 2025 Beijing Declaration signed by both leaders(Liu Guozhong’s Visit to Be-
larus and the China-Belarus Intergovernmental Cooperation Committee Meeting,
2025), this partnership serves not only their national interests but also provides a
replicable template for South-South cooperation in the 21st century.

HEF 2 | 21




Scientific research of the SCO countries: synergy and integration

References

1. Belarusian National Statistics Committee. (2025). Annual Report on Foreign
Economic Activity. https://stat.gov.by

2. China-Belarus Joint Action Plan for Deepening All-Weather Comprehensive
Strategic Partnership (2024-2030). (2024). Ministry of Foreign Affairs of China.
https://www.mfa.gov.cn

3. Industrial Parks Boost SCO Countries’ Industrialization Cooperation.
(n.d.). China Belt and Road Initiative Network.https://www.yidaiyilu.gov.cn/
p/OF8UQBCD. html

4. Liu Guozhong’s Visit to Belarus and the China-Belarus Intergovernmental
Cooperation Committee Meeting. (2025, May 22). Xinhua News Agency. https://
www.xinhuanet.com/20250522/6f23c32fa7cd49abac31e683f77611be/c.html

5. United Nations Commission on International Trade Law (UNCITRAL).
(2023). Arbitration Rules (Revised 2023). https://uncitral.un.org

6. World Bank. (2025). Logistics Performance Index 2025. https://Ipi.
worldbank.org

22 || International Conference



FEABEFRIRARF: BRI R4

DOI 10.34660/INF.2025.13.61.116

WHZEHT R AR TR IR S X 5
PROBLEMS IN THE DEVELOPMENT OF ARMENIA-CHINA
ECONOMIC RELATIONS AND WAYS TO ADDRESS THEM

Arman Arzuman Harutyunyan
Postgraduate Researcher
Russian-Armenian University

T ASTIRDS TAEHBIXANESE I FERER AL ABAR AR BRI 5T, BHATIE
K5 P EZE5 R R R RIS AR AN . A\ BT 1
LR I BURHGATE SSEYR. B8 BIFEOR. Tilre . eRlbt
MASCACAZ L. BFFCHR S T E R R IR A 028, IRV SRS, BEtisiEs
Febr A DR TR B Fabm S A0TSR, TN R et AU EA T IE QPP Ao B FTIESE T
AL TR T AT S (B P U R L B2, WFFUASR AR FEF B
R BREARATT 5T, M 56 Je W5 P L 22 8] & A BITE A Pk POk R AU R
BRI —TBRA S 0

SRR WM ESC R HIERERT . EPRiTE . Sl Bk, fetisidE
HOHTFEE B RS R

Abstract. This article examines the key constraints and challenges hindering
the development of Armenia- China economic relations in the context of
regional instability, institutional fragmentation, and technological asymmetry. A
multidisciplinary analysis is conducted across eight major clusters. institutional,
politico-geoeconomic, transport-logistical, investment, innovation-technological,
marketing, financial-currency, and cultural-communicative. The study proposes
an original classification of structural problems, supplemented by analytical
models such as integration indices, investment permeability metrics, and currency
distance indicators, allowing for a formalized assessment of systemic risks. The
research substantiates the necessity of transitioning to a cooperative development
model based on digital and technological platforms. It concludes that building a
resilient architecture of strategic partnership between Armenia and China should
be considered a policy priority in the face of growing global multipolarity.

Keywords: Armenia- China relations, institutional barriers, international
marketing, transport inertia, investment permeability, digital cooperation, Belt
and Road Initiative, sustainable development.
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The relevance of the study is determined by the systemic transformation of
the global economic order, within which the role of regional partnerships based
on the complementarity of resources, technologies and markets is significantly in-
creasing. In this context, Armenian-Chinese economic relations represent a poten-
tially promising, but insufficiently realized area of bilateral cooperation. Despite
formalized agreements, Armenia’s participation in the “One Belt - One Road”
initiative and the existence of a number of joint projects, the level of institutional
and economic integration of the two countries remains fragmented, non-systemic
and unstable. The problems of developing Armenian-Chinese cooperation are in-
terdisciplinary in nature and cover a wide range of barriers - from institutional
inertia and restrictions on foreign economic regulation to logistical, innovative
and investment dysfunctions. Particularly acute are the gaps in transport and lo-
gistics corridors, the lack of a comprehensive marketing strategy and Armenia’s
critical lag in key parameters of the Global Innovation Index. These challenges are
complicated by the geopolitical fragmentation of the region, the blockade of trade
routes and competition for China’s attention from more infrastructurally prepared
countries of the Caucasus and Central Asia.

These circumstances predetermine the need for a comprehensive analysis of
the current state of Armenian-Chinese economic relations with a focus on iden-
tifying structural constraints, institutional barriers and strategic bottlenecks. Of
particular importance is the use of international marketing tools, as well as an
assessment of the potential for sustainable development in the format of adaptive
partnership. In the context of global digitalization and the transition to new models
of technological sovereignty, approaches focused on institutional flexibility, digi-
tal maturity and a cooperation strategy that takes into account the asymmetry of
the two countries’ potentials are of particular importance.

Thus, the relevance of the topic under consideration is determined by the need
not only to fill the theoretical and methodological vacuum in the study of Arme-
nian-Chinese cooperation, but also to develop applied recommendations aimed
at forming a strategically sustainable architecture of interaction in the context of
multipolar instability.

The study of the problems and prospects of Armenian-Chinese economic coop-
eration requires a comprehensive analysis based on interdisciplinary approaches.
The following key areas are highlighted within the framework of existing studies:

1. Institutional and political-economic analysis

M. Sahakyan, Director of the Council for Political and Strategic Studies “Chi-
na - Eurasia”, in his work “Prospects for Armenia’s Involvement in the Chinese
Initiative “One Belt - One Road™” notes that Armenia has a strategic position for
participation in Chinese infrastructure projects. However, in his opinion, the lack
of a clear state strategy and a weak institutional base hinder the effective use of
this potential. [4]
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A. Hovhannisyan in the article “Armenian-Chinese Relations: Realities and
Development Prospects” emphasizes that despite the growth of trade turnover be-
tween the countries, the structure of Armenia’s exports remains limited, mainly
focused on raw materials, such as copper ore. This indicates the need to diversify
the export base and develop processing industries. [2]

2. Geoeconomic and Logistics Approach

Meri Hovsepyan, Narine Petrosyan and Tatevik Arustamyan in their study
“Dynamics of Armenian-Chinese Economic Relations and the Imperative of Acti-
vating Cooperation” analyze the influence of geopolitical factors on the develop-
ment of bilateral ties. The authors point out the importance of creating effective
transport and logistics corridors, especially in the context of the “One Belt, One
Road” initiative. They also emphasize the need to modernize infrastructure and
remove bureaucratic barriers to attract investment. [3]

3. Cultural, humanitarian and educational aspect

A. Zalinyan in her work “Sustainable Economic Cooperation between Ar-
menia and China in a Changing World” focuses on the importance of cultural
and educational exchange for strengthening bilateral relations. She notes that the
development of joint educational programs and cultural initiatives contributes to
the formation of trust and mutual understanding between peoples, which in turn
creates a favorable basis for economic cooperation. [1]

4. Innovative and technological potential

The article “Economic Cooperation between Armenia and China: Opportuni-
ties and Prospects” emphasizes the need to develop high-tech industries in Arme-
nia to attract Chinese investment and integrate into global value chains. The au-
thors point to the potential for cooperation in the field of information technology,
renewable energy sources and the digital economy. [5]

5. Financial and economic analysis

According to the study “The Future of Armenian-Chinese Economic Rela-
tions”, despite the growth in trade turnover, the volume of direct investment from
China to Armenia remains low. This is due to a number of factors, including in-
sufficient transparency of the investment environment and the lack of effective
investment protection mechanisms. The authors emphasize the need to reform the
financial and legal framework to create favorable conditions for investors. [6]

Analysis of existing studies shows that the development of Armenian-Chinese
economic relations requires a comprehensive approach that takes into account insti-
tutional, geo-economic, cultural, innovative and financial aspects. According to the
author, in the future it is necessary to develop a strategy aimed at eliminating existing
barriers and creating a sustainable basis for mutually beneficial cooperation.

In order to build an academically scientifically sound classification of the key
problems of Armenian-Chinese economic relations, in this scientific article the
author proposes the following structure based on:
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1. analysis of systemic barriers in your dissertation and publications;
2. comparison with international practice of classifying cross-border economic

risks;

3. methodology of multi-level sustainability (including institutional, logistical,
technological, reputational and digital contours).

Table 1.
Classification of Key Problems of Armenian-Chinese Economic Relations
Ne Problem Content characteristics Consequences
cluster
Institutional Lack of national strategy * Slowdown of negotiation
1 Insufficient regulatory framework | processes
Weak diplomatic support for * Limited access to Chinese
business investment programs
Politi- Border blockade . .
. . - * Transport isolation
cal-geoeco- Regional instability .
2 > . * Loss of geoeconomic
nomic Threats of external influence (Iran, advantaces
Azerbaijan, Turkey) &
Trans- Lack of direct routes * High transaction costs

3 | port-logistics

Dependence on transit countries
Deterioration of infrastructure

* Low attractiveness for
Chinese cargo flows

Investment Low FDI inflow from China * Mistrust of Chinese
4 Lack of investment protection capital
mechanisms * Potential loss of
Regulatory risks investment windows
Innova- Lagging behind in key GII
tive-techno- indicators « Technological
logical Lack of R&D centers and joint g
5 dependence
clusters » Missed synergies
Weak participation in the digital ynerg
Silk Road
Market- Narrqw product range (raw « Lack of demand for
ing-struc- materials orientation)
. . products
6 |tural Lack of strategic branding . .
. - * Barriers to entry into the
Low adaptation to the Chinese :
Chinese market
consumer
Finan- Lack of settlements in yuan .
. . S . * Increased costs of foreign
cial-currency Low inclusion in the Asian .
7 . . exchange transactions
financial architecture « Financial vulnerabilit
Lack of Chinese banks Y
Cultur- Language barrier * Mistrust and
al-communi- Lack of educational and cultural misunderstanding of
8 |cation exchanges contexts

Lack of media support for
initiatives

* Slowdown of business
interactions
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The key problems limiting the development of Armenian-Chinese economic
relations form a complex and multi-level system of barriers, covering both the
institutional contour of interaction and the applied aspects of trade, investment
and innovation. The conducted analysis allowed us to identify eight interrelated
clusters of problems, each of which requires separate diagnostics and systemic
transformation.

First of all, it is necessary to note the institutional limitations, manifested in
the absence of a long-term state strategy for deepening cooperation with the PRC.
Armenia has not yet developed specialized tools to support Chinese investments,
does not fully participate in regional coordination structures and does not have
mechanisms for implementing signed agreements. This indicates the fragmenta-
tion of the institutional architecture of cooperation and the need to move from
the declarative level to operational project management. In this regard, the author
proposes the development of a new indicator that should assess the level of insti-
tutional integration, reflect the density and feasibility of legal and organizational
mechanisms of bilateral interaction.

The next block is political and geoeconomic restrictions, largely predeter-
mined by Armenia’s foreign policy vulnerability. The country is in a transport and
energy blockade, has no diplomatic relations with two neighboring states, and par-
ticipates in regional initiatives mainly in a passive role. For China, such conditions
mean a high level of foreign policy risks and an additional premium for entering
the Armenian market. It is proposed to use the geoeconomic isolation coefficient,
calculated on the basis of political barriers and geographic inaccessibility, as a
variable in strategic modeling of Chinese investments.

The third group of problems is related to transport and logistics costs. Arme-
nia is effectively deprived of direct access to the main Chinese routes - both land
and sea. Cargo goes through the territory of Iran or Georgia, increasing delivery
times, transaction costs and reducing the attractiveness of Armenia as a logistics
hub in the One Belt - One Road initiative system. In this context, it is advisable
to develop a transport inertia map reflecting the total time, cost and political and
operational risks when moving cargo from China to Armenia.

The fourth barrier is investment restrictions. Despite the interest in the region,
the volume of direct Chinese investment in Armenia remains extremely limited.
The reasons are the lack of capital protection mechanisms, the absence of bilateral
tax agreements, and weak legal predictability. For an analytical assessment, it is
necessary to introduce an investment permeability model that reflects the relation-
ship between the potential investment capacity and the actual implementation of
Chinese projects in the country.

No less significant is the cluster of innovation and technological limitations.
Armenia lags behind China in most indicators of the Global Innovation Index,
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including digital infrastructure, industrial automation, electric vehicle production,
and the introduction of artificial intelligence. This puts the country in a dependent
position, limits its access to Chinese technologies, and reduces its significance
within the digital Silk Road. In response to this problem, it is proposed to develop
an innovation convergence model that involves a three-phase adaptation: through
educational integration, the formation of joint R&D platforms, and the technolog-
ical conjugation of value chains.

The next block of problems is marketing and structural. Armenia is practically
not represented in the Chinese consumer market, exports are limited to raw materi-
als (mainly copper ore), there are no national brands and marketing campaigns. As
a result, even potentially competitive goods do not find channels to enter foreign
markets. Here it is proposed to introduce a coefficient of export mono-direction,
reflecting the vulnerability of the export model to changes in the market situation
of one raw material segment. A separate group is made up of financial and curren-
cy barriers. Settlements between countries are still carried out in US dollars, and
mechanisms for direct work with the Chinese yuan have not been formed. There
are no Chinese banks in Armenia, which increases foreign exchange and transac-
tion costs. To overcome this dysfunction, according to the author, it is necessary
to introduce a currency distance index, which allows for a quantitative assessment
of the financial fragmentation between countries and justify the need to create a
bilateral payment platform.

Finally, an important, but often underestimated, cluster is the cultural and
communication barriers. The lack of systemic humanitarian and educational pro-
grams, the low level of mutual understanding of business cultures, weak media
representation in the Chinese information environment - all this creates an atmos-
phere of mistrust and complicates the establishment of sustainable ties. As an an-
alytical tool, a cultural connectivity contour is recommended, including indicators
of educational migration, cultural representation and diplomatic infrastructure.
Thus, the systematization of these clusters allows us to assert that the problems
of Armenian-Chinese economic relations are interrelated and structural in nature.
They cannot be solved pointwise, within the framework of individual projects, but
require the formation of a multi-contour strategy aimed at reducing institutional
and technological risks, increasing financial and logistical connectivity, as well as
developing cultural and educational ties. The proposed author’s recommendations
and analytical models allow us to move from a descriptive interpretation of prob-
lems to a controlled architecture of sustainable bilateral cooperation based on the
principles of mutual benefit, technological synergy and strategic predictability.
The scientific novelty of this article lies in the transition from the description of
foreign economic barriers to their analytical structuring and formalization based
on an interdisciplinary approach combining theories of international marketing,
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institutional sustainability and adaptive development. The practical significance of
the obtained results lies in the possibility of their use in developing the state strat-
egy of Armenia towards China, forming export and investment platforms, as well
as in designing mechanisms for coupling with Chinese initiatives at the bilateral
and regional levels.

Thus, the solution to the identified problems requires not so much strengthen-
ing individual areas of interaction as forming a holistic architecture of sustainable
partnership capable of providing mutual economic benefits in the context of global
turbulence, technological competition and transformation of the global logistics
system.
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Abstract. This article examines the institutional constraints affecting the
development of venture capital in Russia and China. Based on a comparative
analysis of macroeconomic, legal, and structural parameters, the author
identifies key differences in models of state involvement, market structure, and
the degree of private capital participation. China demonstrates a scalable and
strategically oriented venture capital system dominated by state funds and
integrated into national technological programs. At the same time, excessive
politicization and limited access for foreign investors pose risks of imbalance. In
contrast, the Russian model is characterized by regulatory volatility, institutional
[fragmentation, and insufficient legal protection for investors, which limits activity
in early-stage financing. The author proposes recommendations for institutional
adaptation, including the digitalization of project evaluation, development of
venture arbitration, and regional cooperation. The presented analysis may be
useful for policymakers, venture capital funds, and researchers studying the
dynamics of national innovation system transformation.
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Venture financing remains a key driver of technological development and
transformation of national economies, especially in the context of the transition to
an innovative growth model. However, the effectiveness of venture investments in
different countries is determined not only by market mechanisms, but also by the
quality of the institutional environment in which startup ecosystems are embedded
[1].

For Russia and China, two countries with different institutional development
trajectories but similar modernization challenges, the problem of adapting venture
models to internal constraints remains relevant. China demonstrates exponential
growth in the segment of “government-directed” venture capital (GVC), actively
combining market and administrative incentives. In Russia, institutional stagna-
tion is observed, limiting the scaling of venture initiatives and increasing depend-
ence on state-corporate structures [3; 4].

In the context of geopolitical fragmentation, limited access to international
capital, and technological transformation, both countries are building alternative
approaches to stimulating innovation through venture mechanisms. This study
aims to comparatively analyze institutional constraints and their impact on venture
capital performance in Russia and China, taking into account macroeconomic,
legal, and governance factors.

The institutional theory of venture capital interprets the efficiency of invest-
ments as a derivative of the quality of the “rules of the game” — formal and infor-
mal institutions that influence the distribution of resources, protection of investors’
rights and innovation motivation [1; 2]. Models based on the works of Western
scientists emphasize that stable institutions (independent courts, transparency of
transactions, protection of intellectual property) increase the probability of venture
capital investments exiting and increase the average portfolio return [5; 3].

China’s venture capital system is built on a model of active government partic-
ipation, which is reflected in direct investment from government funds, subsidies
for innovation clusters, and strategic regulation through programs such as Made
in China 2025, National Innovation-Driven Development Strategy, and Guiding
Funds. Government-directed venture capital (GVC) in China accounts for more
than 60% of the total market [10], which ensures the scalability of projects, but
creates risks of excessive politicization and limited market competition.

Russia, on the contrary, demonstrates a mixed model with the prevalence of
para-state development institutions - such as RVC, FRII, Skolkovo - with weak
development of private venture initiative. Attempts to institutionalize the venture
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market through strategic documents (NTI Strategy, federal projects “Digital Econ-
omy”, “Development of Small and Medium Entrepreneurship”) did not provide a
systemic effect: the share of early stages remains below 20% of the total volume
of venture investment, and institutional barriers - especially in the area of investor
protection and law enforcement - continue to limit the involvement of private
capital [6; 11].

An analysis of the institutional environment of Russia and China in the context
of venture investment reveals significant differences in development trajectories,
as well as common barriers that limit the effectiveness of using venture capital as
a tool for technological acceleration.

Table 1
Comparison of venture activity in Russia and China (data as of the beginning
0f 2024) *
Indicator China Russia
Volume of VC investments, $ billion ~80 ~0.8
GVC Investment Share >60% ~35-40%
Early stage share ~50% <20%
Average volume per transaction, $ million ~10-12 ~1.2
Number of transactions (per year, average) ~6000+ ~300-350
Patents per 1 million people (per year, WIPO) ~2000+ ~240
Rule of Law Index (World Justice) 0.50 0.44

*Note: data aggregated by the author from open sources (PitchBook, Deal-
room, WIPO, WB Doing Business, China Venture Capital Association, RBC,
RAVI).

The data in comparative Table 1 demonstrate that China is significantly ahead
of Russia in all key quantitative indicators of venture activity. Thus, the total vol-
ume of venture investments in China in 2023 amounted to about 80 billion US
dollars versus less than 1 billion in Russia. The average deal size in China exceeds
10 million dollars, while in Russia it barely reaches 1.2 million dollars, which
indicates an incomparable market depth and level of project maturity. In addition,
China shows much higher patent activity (more than 2,000 patents per million
inhabitants versus 240 in Russia), which indicates a systemic focus on results in
the form of technological breakthroughs.

Despite the dominance of state capital (more than 60% of the venture invest-
ment market in China is accounted for by GVC), the Chinese model demonstrates
relative efficiency due to scalability, strategic focus and support for cluster inno-
vation infrastructure. At the same time, excessive concentration of capital in state
structures creates a threat to the market selection of projects and can slow down
the development of private initiatives.
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The Russian institutional environment is highly fragmented and regulato-
ry volatility. Key barriers include weak protection of minority investors’ rights,
limited access of startups to financial growth instruments (in particular, [PO and
M&A mechanisms), low judicial efficiency, and institutionalized dependence of
venture projects on quasi-state structures. The lack of stable rules of the game and
effective arbitration reduces the interest of private investors, especially in the pre-
seed and seed segments, which sharply limits the renewal of the entrepreneurial
environment.[11]

For a more detailed comparison of the systemic conditions for the functioning
of venture capital in Russia and China, it is advisable to analyze the key insti-
tutional parameters that have a direct impact on the effectiveness of investment
decisions, the availability of financing, the possibility of exit and the level of pro-
tection of the rights of market participants. Table 2 presents comparative data as of
2023, covering the regulatory environment, the intensity of the innovation process
and the infrastructure indicators of the venture ecosystem.

Table 2
Comparison of institutional conditions for venture investment in Russia and
China (as of the beginning of 2024) *

Indicator China Russia Comment

In Russia, there is weak protection
for minority shareholders and
corporate rights

Investor Protection Index | 7.5 out of | 4.6 out of
(World Bank, 2023) 10 10

Commercial Dispute
Resolution Index (Doing | 60th place | 21st place
Business, 2020)
Number of patent
applications per 1 million | ~2300 ~240

Russia is faster, but has lower
independence of courts

China consistently in top 3 in global

inhabitants patent portfolio
GVC share in total o o China has a centralized system for
venture capital investment > 60% 35-40% distributing state capital
Average time to exit via 5.7 ~10 In Russia, the exit is often
IPO/M&A (years) impossible or ineffective
Number of active VC Russia has a low density of

>1,200 | <100

funds institutional investors
Share of foreign funds in <5% <1% Geoeconomic Isolation Exacerbates
the VC market ‘Smart Money” Shortage
Volume of VC

Underfunding of early stage in

investments per 1 startup 8-10 0.5-1.2 Russia

(average, USD million)

*Note: data aggregated by the author from open sources (PitchBook, Deal-
room, WIPO, WB Doing Business, China Venture Capital Association, RBC,
RAVI).
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The presented data demonstrate a significant institutional gap between the two
countries. The Chinese model relies on centralized resource allocation, a devel-
oped regulatory framework for investor protection, and high patent activity, which
creates conditions for accelerated scaling of projects. Russia, in turn, experiences
institutional limitations associated with fragmented regulation, low efficiency of
law enforcement, and limited participation of professional funds. The early ven-
ture financing segment remains particularly vulnerable, as it is unable to provide a
sufficient level of support for innovative entrepreneurship.

A comparison of the parameters points to the need for deep institutional mod-
ernization of the Russian venture environment - with an emphasis on the forma-
tion of a predictable regulatory policy, the development of an output infrastructure
and the attraction of foreign partners. Without the elimination of systemic institu-
tional barriers, the Russian model risks remaining on the periphery of the global
innovation space.

Despite significant differences in the size and structure of the venture capi-
tal markets of Russia and China, both countries face institutional constraints that
hinder the effective functioning of the venture capital mechanism. In the case of
China, these are the risks of systemic statehood and restrictions on foreign capital.
In the case of Russia, institutional weakness, regulatory instability, and limited
market liquidity are noted. Thus, the key challenge remains the institutional ad-
aptation of venture capital financing mechanisms to the national characteristics of
each country.

In the context of increasing geoeconomic isolation and redistribution of global
technological flows, a key direction for both countries is rethinking the role of
institutions in the architecture of venture capital. Systemic adaptation, according
to the author, is possible if several conditions are met.

First, it is necessary to create a transparent and predictable legal framework
that includes effective protection of investors’ rights, the introduction of informa-
tion disclosure standards, and the development of dispute resolution mechanisms,
including venture arbitration. China’s experience in creating specialized venture
courts and case law can be adapted to the Russian environment, taking into ac-
count local specifics.

Secondly, institutional sources of capital should be diversified. In China, it is
advisable to reduce the share of GVC in favor of private and mixed funds with the
participation of international partners, including from Southeast Asian countries.
For Russia, the priority should be the development of regional funds with a flex-
ible management structure and the possibility of private capital entry through tax
incentives and ecosystem subsidies.

Thirdly, the development of digital infrastructure to support venture deals re-
mains a critically important area. This includes the implementation of digital plat-
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forms for analyzing startups, resilience scoring systems, automated tracking pan-
els for monitoring project progress, as well as the integration of ESG approaches
and scenario modeling into the investment due diligence process.

Fourthly, institutional cooperation within the framework of regional integra-
tion initiatives is acquiring special significance: BRICS, SCO, Eurasian Economic
Union. Joint venture funds, cross-national accelerators and legal sandboxes can
become a response to limited access to Western capital and technology markets.

Thus, venture capital in conditions of institutional uncertainty requires a com-
prehensive and context-dependent approach, in which digitalization, legal stabil-
ity and strategic coordination serve as the basis for the formation of an effective
innovation ecosystem.
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Abstract. The article examines the specific features of digital transformation
in Russian companies, comparing them with practices adopted by the Chinese
corporate sector. The author analyzes the key barriers and drivers of digital
change in Russian organizations, including workforce limitations, infrastructural
gaps, and institutional constraints. Special attention is given to the lack of strategic
coherence in Russian digitalization and the absence of platform-based business
models. China’s experience is presented as an example of a systemic approach,
encompassing internal digital platforms, restructured organizations, executive
upskilling, and active innovation management. Based on the comparative analysis,
the paper offers practical recommendations applicable to Russian conditions. The
author concludes that digital transformation must be redefined as a managerial
paradigm rather than a purely technological initiative.
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In the context of global instability and shifting technological paradigms, digi-
tal transformation is becoming not just a trend, but a development imperative that
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determines the future of national economies. For the Russian economy, which is
undergoing deep structural restructuring, digital technologies are simultaneously
becoming both a chance for a breakthrough and a test of sustainability. The scale
of the challenges that Russian companies face - from sanctions pressure to techno-
logical isolation - require not an inertial response, but a systemic mobilization of
resources, intellectual capital and political will.

Against this background, studying international experience is of particular
importance, primarily that of the People’s Republic of China, which has demon-
strated a unique ability to implement large-scale digitalization at all levels of the
economy: from the agro-industrial complex to high-tech industries. Over the past
two decades, China has not only adapted to the challenges of the digital age, but
has also formed its own model of technological sovereignty based on a compre-
hensive state strategy, stimulation of domestic innovation, and control over criti-
cal infrastructure.

Russia and China are two countries with different institutional logics, but simi-
lar long-term goals in the field of digital transformation: ensuring national techno-
logical independence, increasing global competitiveness and reducing dependence
on Western platforms and solutions. Comparing these trajectories allows us to
identify not only quantitative differences in digitalization indicators, but also qual-
itative differences in approaches to the formation of digital ecosystems, innovation
management and building state support mechanisms.

However, despite the declared strategic guidelines, Russian practice remains
largely fragmented and unbalanced. Digital transformation is unevenly imple-
mented both across industries and regions, and in some cases is declarative in
nature. There is a lack of institutional coordination, a gap between business needs
and government support measures, and weak integration of digital solutions into
the daily business activities of enterprises. The problem is exacerbated by per-
sonnel restrictions, technological import substitution, and an opaque regulatory
environment.

Thus, the need for a systemic analysis of the digital transformation of Russian
companies in comparison with the Chinese experience seems particularly relevant.
In the context of global transformation, the technological landscape is becoming
an arena not only of competition, but also of symbolic sovereignty, where those
economies that have been able to combine innovation with institutional sustaina-
bility win. Studying the experience of China can become a kind of mirror, allow-
ing Russian practice not only to identify its weaknesses, but also to adjust strategic
priorities.

Digital transformation in Russia is developing in the context of both high am-
bitions and systemic limitations. Over the past five years, there has been a steady
growth in interest in digital technologies from businesses, which is reflected in
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the expansion of the range of solutions used - from CRM and ERP systems to the
implementation of artificial intelligence technologies, the Internet of Things (IoT)
and digital twins. According to the National Research University Higher School of
Economics, more than 60% of large and medium-sized enterprises have declared
the use of digital technologies in one form or another. [2]

However, a deep analysis shows that in most cases we are talking about par-
tial or instrumental implementation of solutions, without integrating them into the
strategic architecture of the business. As a result, formal digitalization does not
lead to increased productivity, optimization of business models or real strength-
ening of the competitive positions of companies. This is one of the key problems
- the lack of a systematic approach and digital maturity.

Industry asymmetry digital transformation continues: technologies are be-
ing most actively implemented in the banking sector, telecommunications, IT and
trade, while industry, agriculture, construction and small business lag behind in
both quantitative and qualitative indicators. According to the Ministry of Digital
Development, in 2023, over 80% of all implemented digital solutions were in four
highly competitive sectors, while most enterprises from the manufacturing indus-
tries remained at the level of “basic automation”.

Staff shortage is also a key limiting factor. Despite the active development of
university programs and increased attention to digital competencies, businesses
still experience an acute shortage of specialists in data analytics, Al, DevOps,
cybersecurity and digital production management. Small and medium-sized enter-
prises, which do not have the resources to form their own IT teams and are forced
to rely on external integrators, remain a particularly vulnerable segment.

It is impossible not to note the infrastructural inequality, which is manifested
in a sharp gap between large cities (Moscow, St. Petersburg, Kazan, Novosibirsk)
and most regional centers. The introduction of high-speed Internet, cloud solu-
tions and data centers remain concentrated in economically developed clusters,
which forms a stable digital divide.

Regulatory environment remains fragmented. Despite the adopted law on
digital financial assets and the Digital Economy strategy, there are no clear rules
governing the use of artificial intelligence, data and blockchain solutions in the
corporate environment. This reduces predictability, limits the inflow of private
investment and slows down the development of new business models. [1]

Thus, the current state of digital transformation of Russian companies can be
characterized as progress with internal contradictions: despite outwardly dynam-
ic indicators, significant institutional, personnel and infrastructure challenges re-
main. It is at this point that comparison with the Chinese experience becomes
especially valuable as a way to identify systemic differences in approaches and
possible areas of adaptation.
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The digital transformation of Chinese companies is a complex and step-by-
step process integrated into corporate strategy and operational management mod-
els. Unlike a number of Russian enterprises, where digitalization is often initiated
by external requirements or implemented in the form of point projects, in the PRC,
a systemic approach prevails at the corporate management level: digital technolo-
gies are viewed not as an auxiliary tool, but as the basis of a competitive business
model.

In large Chinese corporations such as Huawei, Haier, Alibaba, BYD, Xiaomi,
digital transformation is built around a clearly articulated digital strategy that cov-
ers key business areas: supply chains, customer interfaces, production facilities,
human resources management, and innovation units. An example is Haier, which
has implemented the “Rendanheyi” model, which involves abandoning the tradi-
tional hierarchy in favor of digitally integrated mini-teams, each of which autono-
mously manages a product or direction.

The central element of the Chinese corporate approach is the creation of dig-
ital platforms within the company - ERP, MES, SCM systems, supplemented by
real-time analytics, Al modules, predictive maintenance tools and customer inter-
action interfaces. In contrast to local automation of individual processes, Chinese
companies strive for end-to-end digital integration, which allows for the formation
of closed value creation and delivery chains with a high degree of adaptability. [5]

Particular attention is paid to new types of industrial platforms, where one
company develops digital infrastructure not only for itself, but also for partners
and suppliers. For example, Alibaba Cloud and Tencent Cloud provide small and
medium-sized companies with access to analytics, cloud computing, cybersecu-
rity, and logistics services, which allows them to form sustainable and scalable
business ecosystems.[4]

A characteristic feature of the digital transformation of Chinese companies is
the institutionalized management of innovation. Many corporations create internal
venture divisions, Al labs and R&D centers with high autonomy. For example,
Baidu Apollo, within the framework of a separate innovation vertical, develops
solutions in the field of unmanned transport and digital navigation, being part of
the holding, but with its own development strategy.

The staffing of the transformation is solved through internal programs for dig-
ital upgrade of employees - both in IT departments and in operational services.
Companies are investing massively in training middle and top management in digital
competencies, including advanced analytics, agile methodologies, DevOps and data
management. Thus, Huawei has implemented a digital leadership model, where each
manager undergoes mandatory retraining in key areas of digital strategy.

The practice of rapid prototyping and piloting deserves special attention: new
digital solutions in Chinese companies are tested in isolated areas of the business
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and only then scaled up if there is a measurable effect. This “from prototype to
platform” methodology helps reduce risks and accelerates the implementation of
innovations without compromising operational sustainability. [3]

Thus, the digital transformation of Chinese companies is based on the princi-
ples of strategic integration of digital solutions into management and organiza-
tional structure; a platform approach to internal and external processes; priority
development of competencies; high speed of implementation and scaling of inno-
vations; close coordination with the country’s ICT ecosystem, but is not replaced
by state digitalization policy.

These approaches are of interest to Russian companies, especially in terms of
building internal digital platforms, personnel transformation and the use of pilot
zones as a risk minimization mechanism.

The conducted research allows us to make a number of conceptual and applied
conclusions reflecting the specifics of digital transformation in Russian companies
against the background of the experience of the Chinese corporate sector. The
author’s conclusions and recommendations are presented in Table 1.

Table 1

Author’s conclusions and recommendations for strengthening the digital
transformation of Russian companies based on the experience of Chinese compa-
nies (compiled by the author)

No. Author’s conclusion Recommendations
Digitalization in Russian companies Develop comprehensive digital
1 | is fragmented and not integrated into | transformation strategies at the corporate
business strategy governance level

Technology is used tactically, not 'Integrate digital 'solutlong mto

2 : business model architecture, including
strategically. .
manufacturing and customer processes

3 There are no internal digital platforms | Stimulate the creation of corporate digital

to ensure sustainable development platforms and internal ecosystems
| Lok compesce o mansgr i | o8 g o g

the field of digital solutions Y sp &
areas
Lack of a culture of prototyping and Impls:ment rapid testing mgdels for d¥g%tal
5 o o : solutions through pilot projects and digital
piloting digital solutions
sandboxes
Limited connections with universities Bmld. industry P art.nershlp S with I.T
6 companies and scientific and educational
and technology developers .
organizations

There are no universal metrics for Develop comprehensive digital maturity

7 . . . KPIs that span strategy, processes, data,
assessing digital maturity . . :
people and innovation practices
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Thus, the digital transformation of Russian companies is at the stage of institu-
tional development, characterized by a high level of interest, but limited depth of
implementation of solutions. Analysis of corporate practices shows that most do-
mestic organizations perceive digitalization as an instrumental modernization of
individual processes, while international experience - primarily Chinese - shows
the need for a strategic transformation of the entire business model.

Chinese companies have demonstrated the ability to form complex digital eco-
systems, build internal platforms, invest in digital competencies, and rapidly scale
innovation. These approaches are based not only on government support but also
on the maturity of corporate governance and a focus on long-term technological
leadership.

For Russian companies, adapting the best elements of the Chinese model can
become an important area for increasing digital maturity. This requires not so
much copying institutional decisions as implementing management practices:
strategic digitalization, systematic work with data, personnel training, piloting in-
novations, and forming internal digital ecosystems.

Thus, the transition to a genuine digital transformation is possible only if the
management paradigm changes, interaction with the scientific, educational and
technological community is strengthened, and targeted tools for assessing and
supporting digital changes within companies are developed. In this context, Chi-
na’s experience should not be viewed as a model for imitation, but as a source of
practically applicable mechanisms and management decisions that can enhance
the sustainability and competitiveness of Russian business in the context of the
new technological reality.
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Abstract. This paper examines the intersection of multiculturalism and gender,
focusing on the institutional challenges that arise when multicultural policies
fail to integrate gender equality considerations. Through comparative analysis
of Canada and China—two countries with contrasting governance models but
similar gender-related outcomes in multicultural contexts—it identifies how state
policies can inadvertently legitimize intra-community patriarchal norms. The
Chinese case highlights specific structural deficiencies, including the absence of
gender impact assessments and the dual mandate of institutions like the All-China
Women’s Federation. The paper argues that multiculturalism, if gender-blind,
risks reinforcing systemic inequalities and must embed gender equality as a core
normative principle. Recommendations include policy reforms in gender auditing,
grassroots participation, and legal safeguards to ensure women’s rights are not
compromised in the name of cultural preservation.
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Debates on multiculturalism have gained particular relevance in the era of glo-
balization. Multiculturalism is not merely a description of cultural diversity but a
normative policy framework aimed at recognizing and safeguarding the rights of
various cultural groups. However, its practical implementation often overlooks the
gender dimension, thereby exacerbating inequalities within minority communities
(Apxurosa, 2019).

Although the term “multiculturalism” is most commonly associated with
Western liberal democracies—where it became official policy in the 1970s—mul-
ticultural societies are also present in Africa and Asia, shaped by distinct histori-
cal and institutional trajectories (Seifi, 2015). Across diverse regions, one critical
challenge persists: how can the state reconcile collective cultural rights with the
protection of individual freedoms, particularly women’s rights?

Liberal interpretations of multiculturalism typically emphasize the protection
of group rights. However, these rights often reflect the perspectives and interests
of dominant male community members, leaving women’s voices marginalized
and rendering them especially vulnerable (Bond, 2021). Ensuring the meaningful
participation of women in rights negotiations is therefore vital to avoid the further
entrenchment of gender inequalities.

Canada offers a telling example. While multiculturalism is enshrined in nation-
al policy and formal gender equality is legally guaranteed, minority women con-
tinue to face systemic discrimination (Toonder, 2020). When the state delegates
authority over the private sphere to cultural communities, it may inadvertently
legitimize patriarchal norms and practices under the guise of cultural autonomy.

While Western multiculturalism operates within a liberal democratic frame-
work, China’s model is embedded in a socialist governance structure with central-
ized authority. Nonetheless, both frameworks reveal strikingly similar outcomes
when gender equality is not institutionally embedded.

As a multiethnic country with 56 officially recognized ethnic groups, China
has long implemented a system of regional ethnic autonomy to safeguard cultural
identities in areas such as language, education, and traditional customs. Howev-
er, women in some ethnic minority regions remain structurally disadvantaged. In
southwestern provinces inhabited by groups such as the Bouyei, Miao, and Tibet-
ans, early marriage, school dropout among girls, and domestic confinement persist
despite significant state investment in education and poverty alleviation. Informal
restrictions on women’s reproductive rights and marital autonomy—anchored in
local customs or religious norms—remain resistant to change in the absence of
institutionalized gender-sensitive policies.

Under President Xi Jinping, the state has promoted the concept of a “sense of
community for the Chinese nation”, which prioritizes national unity and social
cohesion (Xi, 2024). While ethnic policies increasingly emphasize poverty allevi-
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ation and cultural integration, gender considerations remain largely marginalized.
Zhu Chunkui (Zhu, 2015) notes that gender mainstreaming in China lacks sys-
temic integration and is seldom applied across key domains of public governance.
Gender impact assessments are virtually absent, and gender perspectives are rarely
incorporated into national policy evaluations. These institutional gaps contribute
to what may be termed “gender-neutral cultural preservation,” in which women
are symbolically honored as bearers of cultural tradition but excluded as agents of
social transformation—thereby reinforcing existing patriarchal hierarchies.

The case of the All-China Women’s Federation (ACWF), which oversees
women'’s affairs at the national level, exemplifies this tension. In ethnic minority
regions, the ACWF holds a dual mandate: to preserve cultural identity while pro-
moting gender equality. However, this dual mission, in the absence of explicit le-
gal hierarchies between these two goals, has created a structural dilemma. Without
formalized tools for gender auditing, the ACWF and similar institutions often lack
operational clarity when navigating culturally sensitive gender issues. This results
in ambiguity, deferral, and selective enforcement.

To address these challenges, China could benefit from targeted institutional
reforms in three critical areas:

1. Introducing gender impact assessments in the formulation and implemen-

tation of all ethnic-related policies;

2. Promoting grassroots women’s political participation in both local gov-
ernance and cultural institutions;

3. Defining clear legal boundaries to ensure that cultural or religious prac-
tices do not infringe upon constitutional rights to equality, education, and
marital autonomy.

The Chinese case underscores a broader truth: multiculturalism—whether
implemented under liberal democratic or socialist systems—can unintentionally
reinforce gender hierarchies unless gender equality is explicitly embedded in its
design and execution.

This structural paradox is captured by what Bond (Bond, 2021) calls the “para-
dox of multicultural vulnerability”: in seeking cultural inclusion, the state may
end up legitimizing intra-community hierarchies that systematically disadvantage
women. These harms manifest in various forms—social pressure regarding mar-
riage, restrictions on education and employment, and enforced domestic isolation.

In contexts where women’s rights are not institutionally secured, traditional
customs often conflict with universal human rights principles. In such cases, the
protection of women’s rights must take precedence over the preservation of dis-
criminatory cultural norms (Colombo, 2020). The emancipation of women is not a
private concern—it is a foundational component of global human rights advocacy
(Guimond & de la Sablonniére, 2014).
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Immigrant women are particularly vulnerable. Barriers such as limited educa-
tion, language difficulties, economic dependence, and lack of awareness of legal
rights all contribute to systemic obstacles to integration (Gilani et al., 2020). These
challenges are especially pronounced in Canada, where official multicultural
policies often fail to acknowledge gender-based discrimination within minority
groups.

Different countries adopt varied models of multicultural governance. India,
for example, maintains separate legal systems based on religious affiliation, while
many European nations lean toward assimilationist approaches. However, both
models are susceptible to overlooking gender-specific impacts (Cha et al., 2017).

This reality underscores the urgency of integrating gender considerations into
the allocation of group rights. Effective mechanisms must include women’s ac-
tive participation in decision-making, policy transparency, and legal guarantees of
substantive equality (OKmxkunesa, 2021).

Unconditional recognition of group rights risks entrenching discriminatory
cultural practices. While multiculturalism, in theory, promotes respect for cultural
difference, it must not be used to justify the erosion of fundamental individual
rights. Equality and human dignity are universal principles that must apply to all
individuals, regardless of their ethnic or cultural background (ITonos, 2013).

Multiculturalism as a state policy must not be gender-blind. It carries a re-
sponsibility to critically assess the ways in which it may inadvertently sustain
patriarchal structures. Women’s rights must not be treated as cultural ornaments,
but embraced as fundamental pillars of democratic and inclusive governance.
Embedding gender equality within multicultural governance is not only a moral
imperative—it is a necessary condition for inclusive, just, and resilient societies.

References

1. Arkhipova, E. A. The Development of Multiculturalism in the USA: Theory
and Practice. In: Proceedings of the XI International Student Scientific Conference
“Student Scientific Forum”. 2019. pp. 1-14.

2. Zhizhileva, L. I. Problems of Visibility and Self-Identification of Women in
Society: Past and Present. Bulletin of the Bashkir State Pedagogical University
named after M. Akmulla. 2021. No. 3 (60), pp. 108—117.

3. Popov, A. V. Multiculturalism and National Identity in the Contemporary
Context. Proceedings of the St. Petersburg State Institute of Culture. 2013.
No. —, pp. 73-85.Bond S. The multicultural paradox: The role of critique, the
postpolitical and a radical democracy // Dialogues in Human Geography. 2021.
MNe 2. Pp. 24-38.

46 || International Conference



FEABEFRIRARF: BRI R4

4. Cha Y., Ham S., Yang K. Multicultural Education Policy in the Global
Institutional Context // Multicultural Education in Glocal Perspective. 2017. Ne
2. Pp. 11-21.

5. Colombo E. Multiculturalisms: An overview of multicultural debates in
western societies // Current Sociology. 2020. Ne 3. Pp. 86-98.

6. Gilani N., Waheed S., Hussain B. Multiculturalism and Integration:
Challenges, Strategies and Prospects of Students Integration in Educational
Environment and Society // Global Social Sciences Review. 2020. Ne 5. Pp. 174-
181.

7. Guimond S., de la Sablonniéere R. Living in a multicultural world: Intergroup
ideologies and the societal context of intergroup relations // European Review of
Social Psychology. 2014. Ne 5. Pp. 142-188.

8. Seifi P. Language Policy in Multilingual and Multicultural Pakistan //
Advances in Social Sciences Research Journal. 2015. Ne 2. Pp. 33-37.

9. Toonder J. Multiculturalism in Canada // Groniek. 2020. Ne 6. Pp. 21-28.

10. >1EF. SRR R SRR R IR R R ACSE 1 RO LA i
K&, RH1.2024(2):4-6. (Xi Jinping. Consolidating the Sense of Community for
the Chinese Nation and Advancing the High-Quality Development of the Party’s
Ethnic Work in the New Era // Qiuzhi. 2024(2). Pp. 4-6.)

11 RFEZ . Aha o Eiii 5 B 506 FAE, T EATECEH, 2015(3). Pp.
6-11. (Zhu Chunkui. Gender Mainstreaming and the Modernization of National
Governance // Chinese Public Administration, 2015(3). Pp. 6—11.).




Scientific research of the SCO countries: synergy and integration

DOI 10.34660/INF.2025.27.15.120

BUA R B 57 &
DIGITAL TRANSFORMATION IN POLITICAL PROCESSES:
THREATS AND CONTRADICTIONS

Klipakova Inna Valerievna
Assistant
Viadimir Dahl Luhansk State University

Savchenko Natalia Nikolaevna
Senior Lecturer
Viadimir Dahl Luhansk State University

L R IREUCTBORPIHRF SR R P IR S BUE S FEUA HERR A A #
AT EBUA R IR R H AT 2, RO R A R Do st 2x
ABUR & JZ A T TR AR TR B Ao B IR A 2 22 4 5
AR XSRS E R, TEHELE 1 S0 E K BB S5 HE L iRl ASCER G 1R
WP A T AN SR BOA 72 [RI IR AR LA AR el A S VR
TECF AT B S 2 A E K AU e 1]

RBE]: BOA. Bt BUASUL. B 4 B R B R B
VAN AT RS

Abstract. The global trend towards sustainable development of digital
technologies has led to the inevitable transformation of social and political
processes. The problem of digital transformation in the political aspect is currently
becoming particularly relevant, since advanced digital technologies have become
a powerful tool for influencing society and government at different levels. The
paper analyzes the indicators of risks and threats of the impact of globalizing
digitalization on the security of society in the digital environment, and also raises
the issue of new mechanisms of influence on the political structure of the state. This
article raises the issue of the relevance of the problems identified in the analysis of
the mechanisms of influence of new metamorphoses of the digital environment on
the political space of the state. The author touches upon the topic of the integrity
of national security and sovereignty of the state, in the aspect of digitalization.

Keywords: politics, digitalization, political culture, digital security, digital
sovereignty, digital desovereignty, digital power, cryptoanarchism.
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The modern world is enriched by a series of constant changes and the emer-
gence of new trends, which, in turn, affects all social processes, creating a highly
competitive struggle. The digital turn can rightfully be considered the conceptual
basis for the development of modern society. Thanks to digitalization, society
has acquired a modified architecture along with the transformation of political
processes. It is quite obvious that new digital technologies largely contribute to
increasing attention to political actors, government leaders, political events of var-
ious levels and scales, generalizing the agenda of the socio-political spectrum. In
scientific discourse, research topics devoted to the risks and consequences of digi-
talization for society and the state have been insufficiently studied, which is due to
the novelty of this phenomenon. Under the influence of global digitalization pro-
cesses, there is also a transformation in the political space of both the state and the
world order. It should be noted that digitalization by its nature has an ambivalent
character, which determines its ambiguous manifestations in all socio-political
processes of the state, causing both positive and negative consequences. Accord-
ing to G.P. According to Shchedrov, digitalization in politics, like any political
process, is characterized by a certain dynamic, ensuring the development and sta-
ble functioning of the political system in changing conditions. For the effective use
of digital technologies in politics, the researcher notes the importance of further
development of the regulatory framework, technological infrastructure and public
control mechanism [9, p. 35].

Posting political information on Internet resources; digitization of archival and
historically important documents, posting thematic literature in the public domain;
blogs of political experts, accounts of members of the Government in social net-
works - all this is the main mechanisms of influence in the socio-political envi-
ronment.

Speaking about the political effects of the digitalization process, it is necessary
to take into account the following. Today, a kind of convergence of politics and
the digital environment is taking place. Political actors, taking advantage of digital
communications, are conducting a project to obtain public support and implement
a strategic action plan aimed at achieving their goals within the framework of
competition [7, p. 86].

Public information from political leaders, as a rule, always causes a powerful
public resonance. The effect is naturally enhanced in the case of targeted infor-
mation with a political agenda and is achieved by dissemination via digital com-
munication. And today, it is already difficult to imagine that it can be any other
way. In the political sphere of activity, the digital environment has given public
diplomacy a new form of its historical development - digital diplomacy. In this
case, digitalization, under certain conditions, acts as a deterrent aimed at limiting
or preventing secret diplomacy, various kinds of discrimination, manipulation and
other negative phenomena in the international sphere.
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With the development of the digital environment, characterized by the abil-
ity to freely and conveniently possess and exchange information, the methods
of interaction and influence continue to transform in parallel. It is impossible to
lose sight of such an aspect of the influence of digitalization as the digitization of
historical documents from the Great Patriotic War. Documentary materials dig-
itized and posted on information resources provide free access to the society to
the information that, due to various circumstances, was previously impossible to
make public. This process, on the eve of the 80th anniversary of the Victory over
the fascist regime, caused a special resonance in society, both within the Russian
state and beyond its borders. The opportunity to make public historical facts, folk
truth, ignored for many decades in a row, is, in our opinion, an effective tool in
the implementation of state policy against modern forms of escalation of Nazism,
racism, xenophobia, etc. It should be noted that in addition to declassifying doc-
uments and making them public, it has become appropriate to include comments
from political experts, historians, sociologists, in a word, those whose names are
authoritative and well-known in modern society.

Taking into account the above, we believe that today digital communication
is an effective means of regulating political processes (both within the state and
internationally), which can rightfully be considered a powerful strategic tool, both
at the stage of preventive measures to maintain national security of the state, and
in eliminating real problems.

In the modern digital world, the presence of a virtually unlimited number of
information exchanges on the Internet forms a kind of system of digital power,
which is represented by a complex system of resources structured around the pro-
duction and exchange of digital information, as well as control over it. Digital
power is gradually transforming into a ruling force, i.e. superpower, which cannot
be completely limited to control and supervision of all existing structural levels
of cyberspace. Along with this, another component of the digitalization process
is obvious, as the problem of digital sovereignty. Today, we are seeing a persis-
tent trend of how digitalization serves as a kind of indicator that determines the
status of a state in the international arena, and the digital space, at the same time,
has become a kind of field for geopolitical processes, so the scientific community
has increased attention to the problem of digital sovereignty. To date, there is no
unambiguous approach to the interpretation of this concept in the scientific litera-
ture, so several different approaches to its definition have developed, since digital
sovereignty is inherently dynamic. This is largely due to political contradictions
between countries, their differences in political regimes, as well as culture and
advanced technologies. Analysis of studies on the impact of digital technologies
on the socio-political sphere showed mixed interest in this topic. This conclusion
can be made if we take into account the research of both foreign researchers (T.
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Adorno, M. Horkheimer, G. Marcuse, G. Schiller, J. Habermas, etc.) and domestic
ones (G.P. Bakuleva, V.V. Bukharin, E.L. Vartanova, D.V. Vinnik, V.L. Inozemt-
seva, A.D. Trakhtenberg, 1.S. Melyukhina, A.A. Chernova, A.V. Chugunova,
etc.), who, covering the problems of digitalization, focus on the analysis of digital
security and digital sovereignty. It should be noted that the Tunis Agenda for the
Information Society, adopted in 2005 at the second stage of the World Summit, at
the political level on information society issues, called on states to pay due atten-
tion to information and communication technologies in their national development
strategies. Along with this, a number of political powers were provided for to re-
solve issues related to the Internet, as an absolute sovereign right of states, which
served as the first step towards attributing state sovereignty to the global digital
space. S.V. Shitkov focuses on the specific features of digital technologies that
do not allow extrapolating the category of sovereignty from the real to the virtual
space. Among such features, he includes the transboundary nature of information
and data flows, the high role of private companies and individual users in creating
content. He sees the difficulty of establishing the boundaries of state jurisdiction in
relation to the digital sovereignty of states and believes that ... when determining
the essential characteristics of the concept of digital sovereignty in international
relations and international law, a number of other features should be taken into
account” [8].

The above-mentioned researcher defines digital sovereignty as “the ability of
a state to assert its independent governance and ensure compliance with its own
laws and regulations in the digital space against the backdrop of globalization and
the interconnectedness of the digital environment” [8].

We see the difference between digital sovereignty and territorial sovereignty,
first of all, in the absence of clearly defined boundaries of the digital space with its
high-speed dynamics of expansion of these boundaries; the impossibility of total
control over digital resources by government bodies and the prosecution of viola-
tors in the event of unauthorized use of information. Of no small significance are
also completely different socio-political rules and cultural traditions of the digital
space, where it is not possible to verify the identification and authenticity of an
individual at all levels of interaction. Mostly, we observe the triumph of fakes,
deepfakes, copies and plagiarism, which contributes to the intensity of the already
difficult political situation of the world order.

However, the determination of digital means has a number of obvious, and in
some places unpredictable consequences. Undoubtedly, we have already begun to
observe how everything “digital” has entailed changes in the social world order
already now.

The scientific world cautiously mentions that in addition to the advantages
that digital technologies bring, one should not lose sight of a number of risks and
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threats that are underestimated by society. In particular, this applies to the risks of
unauthorized circulation of financial resources, collection of private information,
total digital surveillance, violation of personal space and transfer of personal data
to third parties, fraud, etc. However, it should be noted that this is not an exhaus-
tive list of negative phenomena of digitalization. Thus, one of the most alarm-
ing moments is the active attempts at digital desovereignization in the economic
sphere of the state, which can already be observed today.

Newly introduced digital cryptocurrencies, such as Bitcoin, provide owners
with the opportunity to carry out financial and economic activities that are not
controlled and regulated by the state. Thus, cryptocurrencies Bitcoin and its alter-
natives Monero, Zcash, Beam claim to replace national fiat currencies, which will
naturally lead to the total exclusion of the state’s rights to control and regulate the
national economic space. Along with this, it is impossible not to note the fact of
the emergence of such a tricky tool as decentralization of finance (DeFi system)
- the mass withdrawal of funds from the national monetary and financial system
into the sphere of individual horizontal interactions, the so-called smart contracts.
Along with this, there is an emergence of tools and services (distributed domain
name services Ethereum Naming Service, Unstoppable Domains, Handshake; de-
centralized social media services Minds, Hive, Golos, Steem, Commun, All.me,
Indorse, etc.; Web 3.0 services Blockstack, Filecoin, Graphite Docs, etc., with
the help of which information is distributed and stored in encrypted form on the
devices of Internet users), allowing the mass user to bypass the control and regula-
tory rules of specialized and special services responsible for ensuring the security
of national segments of the digital space. According to S.V. Volodenkov, digital
cryptocurrency is essentially an effective mechanism for promoting a relatively
new direction in the ideology of crypto-anarchism [4, p. 4].

Within the framework of crypto-anarchism, it is possible to provide citizens
with alternative means of payment, but at the same time, the practice of external
financing of supranational and non-governmental corporations is expanding. The
intentions of such actions are not the best, for example, it can be an impact on the
country’s information policy, disruption of information infrastructures, unauthor-
ized data collection, which creates a digital dilemma of public security [2]. Thus,
the digitalization of the financial and monetary system of the state in the face of a
serious threat poses to the state the possibility of losing control and regulation of
the domestic economic sphere, as well as the invasion of external political actors
representing transnational interests in opposition to the good of the state.

It should be noted that in 2022, the beginning of the SMO forced the policy
regarding digital protection in Russia. Thus, in view of the spread of unauthorized
accusations, fake news, cyberbullying against Russians and threats to the nation-
al security of our state, a number of international news resources (BBC News,
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Deutsche Welle and RFE / RL), video hosting sites (YouTube), social publics (In-
stagram, Facebook) were systematically blocked by a court decision, recognizing
them as “extremist”.

Given the above, it is impossible not to be puzzled by the following question:
“How, in the 21st century, is society, having reached such a high level of techno-
logical development, intellectual research, taking advantage of digital technolo-
gies, capable of such illegal actions as inciting ethnic hatred?”’

On this account, V.D. Isaev believes that in the digital environment, a person
presents himself as “alienated and depersonalized”, he is characterized by a state
of absurdity and recklessness of existence in reality [5].

Taking into account the above, we consider it necessary to emphasize the prob-
lematic nature of the legal regulation of the digitalization process. In this regard,
the state faces complex tasks, which to ignore further means voluntarily handing
over the reins of government to transnational corporations.

In order to implement digital security, there is an urgent need for an early legal
definition of the “concept of digital sovereignty”, which will provide, within the
framework of current legislation, user security standards, control over information
resources, granting jurisdictional characteristics, and acquiring a certain “mecha-
nism of checks and balances”.

At the same time, I would like to touch upon another aspect of the digital-
ization process - digital inequality, which is due to the lag of some states (for
example, the states of the African continent) from digital progress, the so-called
“Digital inclusion”. In this case, digitalization at the state level is an appropriate
way to overcome inequality, with the prospect of mastering one’s own share in the
global digital infrastructure, becoming an equal participant.

In this regard, in order to overcome the digital divide and provide the African
population with the necessary level of digital literacy, the African Union has ap-
proved a strategy for the electronic development of Africa until 2030, within the
framework of which a partnership is envisaged with a number of states developed
in this industry, including the Russian Federation.

Thus, the rapidly developing digital environment has significantly changed and
continues to change the configuration of political processes and the way of life of
society as a whole, both at the individual and global levels. Of course, taking into
account the above, we understand that this process has dual consequences: on the
one hand, new advantages and prospects appear, and on the other, digital destruc-
tion and metamorphoses inevitably cause threatening effects on society and the
state as a whole. That is why, in the conditions of digital globalization of the world
space, the modern state faces an urgent need to define a targeted concept that
will provide coordinates to overcome or minimize threats and destructive risks at
all levels of interaction. These circumstances put forward compelling arguments
about the need to update research of a scientific and empirical nature in the future.
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Annotation. The article presents a description of the stages of a pedagogical
experiment - ascertaining, formative and verification for testing the research
hypothesis, which suggests that the process of mastering approaches to organizing
musical and instrumental activities of primary school students in the aspect of
comparative pedagogy of Russia and China by Chinese students studying in
Russian universities will be effective if a number of pedagogical conditions are
met: acceptance by the pedagogical community of Russia and China of the need to
update comparative pedagogy of music education, which can be justified from two
positions: China, as a country of residence of future music teachers, the demands of
whose educational policy defend the uniqueness and value of the national culture
of China, as a necessary factor in the stable development of Chinese society; the
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Russian Federation, as a country of study, which is associated with the Federal
State Educational Standard of Higher Education, as well as the Federal State
Educational Standard of Primary General Education and Basic General Education
and requires the formation of competencies necessary for successful completion of
pedagogical practice in Russian universities, multi-level technological approach
to the organization of musical and instrumental activities of children in the aspect
of comparative pedagogy of music education in China and the Russian Federation
as a combination of: conceptual; project,; procedural levels

Keywords: comparative pedagogy, Russia, China, primary school, musical
and instrumental activities, technologies, conceptual, project, procedural levels.

Introduction to the problem

The growing relationship between Russia and China in the context of expand-
ing contacts, export and import of ideas of musical education beyond the national
borders of the above-mentioned states naturally determines the increasing interest
in international comparisons. In this regard, a special direction of scientific re-
search has developed in the pedagogy of musical education - comparative studies,
which allows in the sphere of musical and musical-pedagogical education to iden-
tify the relationship of general trends and national specifics to the technologies of
musical education, training, development of children in various types of creativity.
Meanwhile, the contradiction between: - the demand for comparative research in
the field of musical and musical-pedagogical education of Russia and China, and
the absence of such in the field of musical-instrumental activity and preparation
for its organization in universities of the above-mentioned countries is also ob-
vious; - training of Chinese students in Russian universities for the purpose of
preparing teaching staff for educational institutions in the PRC and the absence
in their professional training of a developed course that would allow future music
teachers in China to master approaches to organizing musical and instrumental
activities of students in the classroom in the context of comparative pedagogy of
music education in the country of study and the country of residence.

Methods

The relevance determined the purpose of the study: theoretical substantiation
and testing of a model of a technological approach to the development by Chi-
nese students studying in Russian universities of the organization of musical and
instrumental activities of primary school students in the context of comparative
pedagogy of Russia and China.

The hypothesis, developed theoretically, was tested at the Faculty of Musical
Arts of Moscow State Pedagogical University and consisted of three stages - as-
certaining, forming and testing. Two groups took part in the experiment - exper-
imental and control. The groups were equal in number of students, each of them
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included 25 people. The control group traditionally studied, mastering approaches
to the organization of musical and instrumental activities in general education of
the country of study - the Russian Federation.

During the ascertaining stage, the following methods were used in combina-
tion: pedagogical observation; conversation; testing; questionnaire.

The interview method included questions about musical instruments used in
Russian Federation and China in music lessons at school. For greater motivation,
we used video clips https://youtu.be/W7kKOOuAtSY, https://youtu.be/7F3PZiT-
WIKE.The interview was supplemented by a questionnaire - written answers to
developed questions.

Questionnaire No. 1.

1. The first mentions of music in China date back to the Qin era (2nd century
BC). The pleasure of listening to music was praised by Confucius. The great sage
himself played musical instruments, first and foremost, of course, the “king of all
instruments” — the guqin. Many forms of ensemble music had already formed back
then. For example, the most famous duet of silk and bamboo (£217si zhu). Why
did the duet have such a name?

2. What do you know about the well-known Russian method of teaching chil-
dren to play the flute — the method of A.I. Konch (Figure No. 1)?

Figure 1.

To identify the obtained results, we developed criteria of high, medium and
low levels. The following indicators of the formation of professional competen-
cies for mastering by future music teachers of the PRC studying in universities
of the Russian Federation, the methods of organizing musical and instrumental
activities of primary school students in the aspect of comparative pedagogy of the
country of residence and the country of study were considered: knowledge of in-
struments, proficiency in playing methods of musical instruments that are used in
general music education of the Russian Federation and the PRC, the ability to de-
velop scores for collective music-making. The results showed the absence of high
indicators, the presence of low and medium indicators of the formation of profes-
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sional competencies for mastering by future music teachers of the PRC studying
in universities of the Russian Federation, the methods of organizing musical and
instrumental activities of primary school students in the aspect of comparative
pedagogy of the country of residence and the country of study, both in the control
and experimental groups.

Analyzing the obtained results, it is easy to explain the prevalence of average
and low indicators by the lack of students’ readiness to consider the musical and
instrumental activities of primary school students in the aspect of comparative
pedagogy of the country of residence and the country of study due to the lack of
necessary experience and formed ideas. At the formative stage of the experiment,
students mastered the methods of Russian authors (A.I. Konch, I.G. Lapteva, T.E.
Tyutyunnikova), and also practiced playing elementary musical instruments (met-
allophones, triangle, rattles, etc.) and traditional musical instruments of the PRC.
For this purpose, we developed an electronic educational resource that allows you
to master the algorithm for learning to play the xiao flute, xun ocarina, pipa, yaogu.

Also, in the conditions of the formative stage, students mastered approaches
to organizing musical and instrumental music-making in general music education,
playing music on elementary musical instruments of the PRC and the Russian
Federation [1], [2], including didactic equipment for the process of organizing this
type of activity in a lesson in primary school (Figure No. 2).
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Figure 2.

During the classes, students were taught how important it is to develop chil-
dren’s understanding of conductor’s gestures so that in the future the students
would learn to play according to the conductor’s hand. During the work on the
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scores, the issues of children’s mastery of musical notation were discussed in or-
der to learn to play according to orchestral parts.

In performing the scores, we strived for rhythmic precision, unity of strokes,
correct phrasing, expressive dynamics, and even tempo. To achieve this, the or-
chestra members had to learn to play by listening to each other, monitoring the
sound of the part and the orchestra as a whole with their ears.

As an example of didactic equipment for the formative stage of experimental
work, we present a score learned in classes with students (Figure No. 3).
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Figure 3.

Thus, at the formative stage of the experimental work, we tested the model of
the multi-level technological approach as a structure that incorporates conceptual,
design and procedural components (Figure No. 4).

At the testing stage, we again used the methods of pedagogical observation,
conversation, and questionnaires.
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Comparing the results of the verification stage, it should be noted that there
were no low indicators and the prevalence of high levels in the experimental
group, while in the control group the prevailing indicators were average levels.

LEVELS OF CONSIDERATION OF ORGANIZATIONAL TECHNOLOGIES
MUSICAL AND INSTRUMENTAL ACTIVITIES

JUNIOR SCHOOLCHILDREN

Conceptual Design
(a system of ideas and principles <:| {translating 2n idea and principle into
i th ton and application of logic and steps of actior yto
technology) achieve a goal)
Procedural ,—> Technical
@ﬂm methods, op ons (instrumental and technical

support for procedures of stages
and specific actions)

Figure 4.

The obtained results allow us to assert that the model of mastering approaches
to organizing musical and instrumental activities of primary school students in the
aspect of comparative pedagogy of Russia and China by Chinese students study-
ing in Russian universities will be effective if a number of pedagogical conditions
are met: acceptance by the pedagogical community of Russia and China of the
need to update comparative pedagogy of music education, which can be justified
from two positions: China, as the country of residence of future music teachers,
the demands of whose educational policy defend the uniqueness and value of the
national culture of China, as a necessary factor in the stable development of Chi-
nese society; the Russian Federation, as a country of study, which is associated
with the Federal State Educational Standard of Higher Education, as well as the
Federal State Educational Standard of Primary General Education and General
Education and requires the formation of competencies necessary for successful
completion of pedagogical practice in Russian universities; multi-level techno-
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logical approach to organizing musical and instrumental activities of children in
the aspect of comparative pedagogy of music education of China and the Russian
Federation as a combination of: conceptual; project; procedural levels.
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Abstract. This article is devoted to the study of the peculiarities of physical
culture development in the People’s Republic of China in the context of its socio-
technological modernisation, implemented in the conditions of close international
cooperation. It is concluded that traditional physical culture plays an increasingly
important role in the internationalisation of Chinese higher education in the 21st
century.

Keywords: traditional physical culture, internationalisation of education,
modernisation, China.

Introduction

At the turn of the 19th and 20th centuries, physical culture took root in the
Chinese education system through foreign borrowing, as one of the areas of the
country’s socio-technological modernization. This occurred against the backdrop
of a rapidly changing geopolitical situation in the world, associated, among other
things, with the strengthening of global decolonization. As a result, in the second
half of the 20th century, the leading powers significantly reduced the intensity of
military influence, replacing it with humanitarian instruments of diplomacy, such
as education, language and culture. Physical culture has undoubtedly become one
of the instruments of cultural diplomacy [1].

With the majority of exclusive technologies and know-how, the metropolitan
countries retained a global influence on their former colonies. China was no ex-
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ception and in its development often turned to certain foreign practices, including
in the field of sports and physical culture [2]. This article is devoted to the study
of the features of the development of physical culture in the PRC in the context of
the international component of the education sphere and is intended to answer the
following questions: 1) How are physical culture and modernization interrelated
in the PRC? 2) What is the international component of physical culture in modern
China, or in other words, how is the internationalization of higher sports education
possible?

Literature Review

Over the past 100 years, the conceptual justification of modernization has been
one of the most important topics in Chinese humanitarian science. During this
time, the interpretation of this concept has undergone significant changes. Despite
the fact that this term first appeared in British sources in the 1880s [3], it was
consolidated in the Chinese context much later, thanks to Lukesh’s book “New
Turkey” [4], where modernization is equated with Westernization.

After the victory of the Communist Party and the creation of the PRC in the
middle of the 20th century, modernization in China began to be viewed within the
framework of Marxism, as an inexorable process on the path to communism [5].
Later, the classical theory of modernization (CMT) dominated, based on the di-
chotomy of “tradition - modernity” [6]. CMT was understood in a comprehensive
manner, in the spiritual sense it was realized through secularization, in the eco-
nomic sense - through industrialization, which together should have ensured the
formation of a Western way of life in a modernizing society [7]. For example, the
famous educator Gu Mingyuan defined modernization as a linear process, directed
in its development from agriculture to an information society through the stage of
industrial production [8]. In general, a linear view of social development became
characteristic of Chinese philosophy, which began to consider Chinese culture in
terms of tradition, while Western culture - innovations [9]. In the 21st century,
CMT is increasingly subject to criticism [10]. In this context, the thinker Xu Jilin
notes the spread of cultural conservatism in the Chinese academic community,
which is increasingly oriented toward the dialectical opposition of the Confucian
tradition and the values of the European Enlightenment [11]. At this time, thanks
to the works of S. Eisenstadt and P. Wagner, the paradigm of multiple moderni-
ties (PMM) emerged. Unlike CTM, MPM defines modernity as an unpredictable
process of change that society undergoes [12; 13], and therefore modernization is
not identified with Westernization. Thanks to the efforts of Luo Rongku, Li Shitao,
Fan Zhaohui, Lin Jiuren [14; 15; 16; 17], MPM quickly spread in the PRC and
already such scholars as Xue Antai, Xia Zhenkun, Chen Shimin, Li Qingxia began
to consider the local cultural context as the basis of any modernity [18; 19; 20; 21].
Physical Culture as a Direction of Modernization
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The need to modernize China became obvious at the turn of the 19th and 20th
centuries, when the country’s military and diplomatic failures worsened due to its
socio-economic backwardness. At that time, the goal of modernization was seen
as the need to stop further national degradation and outline a new path for China’s
future development. The symbol of new ideas was the magazine “New Youth”,
which united the leading Chinese thinkers of that time: Chen Duxiu, Hu Shi, Gao
Yihan, Lu Xun, Li Dazhao.

With the emergence of the PRC and the change in the country’s development
course towards building socialism in the 1950s, the course towards modernization
intensified. Following the example of the USSR, traditional culture was then seen
as a dangerous relic of the past on the path of total renewal of society, trying to
achieve communism. China consistently adopted the main practices in the field
of culture and production from the USSR, and physical culture was no exception.
Mass sports in the USSR were completely in the paradigm of the country’s mil-
itarization and were oriented towards the GTO (readiness for labor and defense)
complex, the purpose of which was to prepare a military reserve for the rapid de-
ployment of armies during war. [22, p. 398]. At the same time, Olympism, popular
in the West, was rejected as a movement ideologically incompatible with the com-
munist system. In the 1960s, relations between the socialist countries deteriorated
sharply, but the PRC not only did not reject the established Soviet practices, but
even strengthened them, extending them to all Chinese education [23]. Later, as
part of the opening-up reforms, the PRC nevertheless joined the Olympic move-
ment, but this did not affect the overall militarization of mass sports and sports
education in China. In the described conditions, not only was there no place for
traditional physical culture, but it was considered an obstacle to both directions of
sports education development.

A little later, against the backdrop of increased cooperation between the PRC
and Western countries and the collapse of the USSR, Joseph Nye’s concept of soft
power became popular in the country [24]. On the one hand, success in elite sports,
especially Olympic medals, significantly increases the country’s prestige and its
recognition in the international arena [25]. On the other hand, Chinese martial arts
become an important part of mass culture in the West. Through cinema, they gain
popularity among the general population and turn into an important part of mass
physical culture, which also contributes to increased public interest in China.

Despite the global demand and popularity of Chinese martial arts, their in-
tegration into educational structures remains low. Despite government efforts to
stimulate interest in traditional sports, wushu (a non-Olympic sport) has not yet
become part of the curriculum [26]. Martial arts, as the most popular branch of
Chinese traditional physical culture, are still of little demand in Chinese sports
education, while less popular traditional games and disciplines remain virtually
forgotten.

64 || International Conference



FEABEFRIRARF: BRI R4

Internationalization of Sports Education

The modern understanding of global education distinguishes the processes of
globalization and internationalization as two different formats for implementing
international cooperation. Globalization is oriented toward universalization, inter-
nationalization toward individualization [27]. Internationalization means mutual
study and interaction of national elements within the framework of international
educational cooperation [28].

The described approach is reflected in modern Chinese social philosophy,
which believes that the internationalization of higher sports education in China
should be oriented, among other things, toward promoting traditional physical
culture, and not regarding it as something “foreign”. While traditional physical
education can become a communication bridge between China and other coun-
tries, focusing exclusively on high-performance sports may negatively affect the
comprehensiveness and universality of higher sports education.

The involvement of foreign students in the development of traditional physical
education has become an important task for Chinese universities. This focus is due
to the imbalance of the previous course of development of sports education, which
was mainly focused on high-performance sports. On the one hand, this contributed
to filling the system of higher sports education in China with world-class special-
ists with experience in participating in the Olympic Games, on the other hand, the
internationalization of Chinese sports has stalled, and sports universities have not
become a bridge between different cultures and traditions.

In this context, traditional physical education can become a link between Chi-
na and other countries, especially developing countries. For example, Beijing and
Shanghai Sports Universities train specialists in traditional sports for free in inter-
national programs to promote the implementation of Chinese projects such as the
Community of Shared Destiny, the Belt and Road, the Confucius Institutes, etc.
[29].

Traditional physical culture is becoming increasingly important in promoting
regional cooperation and mutual understanding among partner countries that are
members of important international organizations. As part of strengthening the
connectivity of ASEAN countries, Guangxi University promotes traditional sports
competitions [30]. Within the SCO, Xinjiang University is implementing a similar
initiative by organizing traditional culture festivals [31].

Traditional physical culture is becoming an important part of mass sports and
entertainment, such as the Dragon Boat Racing Championship [32]. Such events
also contribute to better immersion in Chinese culture and are promoted as op-
tional subjects in the study of the Chinese language at Beijing Normal University,
Northeast Normal University, etc. [33].
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Conclusion

Sports universities are expanding traditional sports culture programs for inter-
national students, as well as their participation in international initiatives in this
area. This reflects the goals of equal dialogue between partners at the international
level. Against the background of these processes, there may be a renaissance of
traditional sports culture as a link between China and its partners in the field of
education. In this regard, there is a need to adjust the concept of modernization and
space opens up for the theoretical development of a modernization program with
Chinese characteristics.
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Abstract. In conditions of an acute shortage of free time among students, the
complexity of the training itself significantly increases the role of physical education
and sports work at the University. We are talking about the interrelationship,
interdependence, and mutual investment of educational activities and sports work.
Of course, this should be based on modern technologies, which increases the
interest and motivation of those involved and facilitates the work of the organizers.
But, as you know, the new is the well-forgotten old. The article discusses the
holding of correspondence competitions within the framework of the Spartakiad
of the Institute in some sports directly in the training sessions in the discipline
“Physical culture and sports”, as well as in the discipline “Sports and outdoor
games”.

Keywords: training sessions, sports work, sports games, correspondence
courses, attendance, recorded results, motivation, interest in classes.

Relevance of the study. The specifics of the university and the composition of
the students indicated the need for non-standard approaches that involve building
an adequate motor model of physical education and sports activities that optimally
meets the requirements for satisfying the motor interests and needs of students.
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Purpose of the study. Involving students in sports work, increasing their in-
terest in physical education and sports classes, sports and outdoor games.

Organization of the study. For two years, during physical education classes,
the interests and preferences of students in choosing a particular sport, type of
motor activity in study groups were studied. Constant monitoring was carried out,
testing (pilot projects) and feedback collection were used. As a result, the Sparta-
kiads of the Medical and Social Institute were held twice. Comparative results of
the Spartakiads and attendance of classes (for some indicators) are given below.

Subjects. The study involved 1st, 2nd and 3rd year students.

Research methods. Comparative analysis.

Research results.

Attendance of classes (Table 1). The table shows the figures - average absence
of person-hours per group by semesters of study. And the number of groups par-
ticipating in the study.

Table 1.
Course/ Fall 2023-2024 | Spring 2023-2024 | Fall 2024-2025 | Spring 2024-2025
Semester | academic year academic year | academic year | academic year

1st year 109 (6 groups) 178.3 (6 groups) | 77.1 (6 groups) | 55.5 (4 groups)
2nd year 230 (3 groups) | 260.3 (3 groups) 53133 627.6 (3 groups)
groups)
3rd year |281.5 (10 groups)| 347.3 (3 groups) 343.7 (4 250.2 (4 groups)
groups)

Total 212 (21 groups) | 231.6 (13 groups) | 202 (17 groups) | 207 (15 groups)
average per

semester

Sports work (Table 2). The table shows the numbers - the number of recorded
results by sports.

Table 2.
Sports/year Spartakiad Spartakiad The advisability
«Spring-2024» «Spring 2025» of further
implementation
All-around GTO 146d + 65m =211 | 143d+69m=212 +
Kettlebell lifting 44d + 37m = 81 24d+22m=46 +
Table tennis Only the stage in the | 22d+26m=48 +
study groups was
held
Badminton Only the stage in the 34 +
study groups was
held
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Darts «Pointsy - 159 +
Darts «Sector 20» - 91 +?
Gorodki - 69 +?
Chess - 20 +?
Mini-lapta - In testing mode ?
Ultimate/Frisbee - In testing mode ?
Volleyball Only the stage in In testing mode | ? Possible 2x2 (m+d),
study groups was no limit on the number
held of teams from the group
Streetball Only the stage in In testing mode | ? Possible 2x2 (m+d),
study groups was no limit on the number
held of teams from the group
Total intergroup 292 679 +
results

Discussion of the research results. It should be noted that the problematic is-
sues of the St. Petersburg MSI are very similar to those of REAVIZ University [1].
High demands on the level of students’ knowledge are associated with significant
workloads outside the walls of the Institute. Most students already work in their
specialty, have managed to start families, which is certainly good, but the work-
load on the student increases many times over. Considering that this is shift work,
often at night, it is necessary to adjust the physical load during classes. The load
in such cases should be minimized, and the classes should be more restorative
in nature. Of course, taking into account the individual characteristics and needs
of the student. Someone needs a calm, fairly long, uniform workout to relieve
nervous tension, someone needs to stretch thoroughly, someone prefers a signifi-
cant strength load, especially for strength endurance. So, exercises with kettlebells
for 30 minutes or a whole hour, without placing the projectile on the platform,
according to many involved in this sport, help best restore mental balance and
put yourself in order. Everything is very individual, especially since the student
body, which is very diverse in age and physical standards, is also very multina-
tional. Which imposes significant, additional requirements and adjustments to the
structure of classes, the choice of sports for inclusion in the Institute Spartakiads.
Here it should be understood that based on national diversity, possible restrictions,
preferences in the choice of exercises and types of physical activity associated
with religious beliefs, each group has its own program, which, however, must
necessarily maintain a common focus. It should be noted that the more diverse the
student body, the more interesting the classes. A kind of synergy arises, provided
that students are gradually given a little more independence in the classroom, al-
lowed to open up, and not forced to work “under duress”. Returning to the results
given in the tables, the Institute has shown positive dynamics in the areas of work
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under consideration, attendance at classes is growing and student involvement in
sports work is growing. In general, the dynamics are positive. A sharp drop in 3-4
semesters of study requires adjustments in the educational process, certain actions
on the part of curators of study groups and teaching staff. Of course, the lack of
credits at the end of 3, 4, 5 semesters of study has an effect.

Conclusions: Positive dynamics in attendance of classes and involvement of
students in sports work indicates that it is necessary to continue to support the
emerging trend, thoughtfully, carefully, gradually, but steadily, all as a well-orga-
nized training process suggests [2-8].

Individual work with students is of great, perhaps key importance.
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Abstract. This article aims to delve into the pros and cons of using ChatGPT
in the teaching-learning process, shedding light on how this innovative tool can
enhance educational outcomes while also highlighting the need for caution and
critical engagement. The history of the Al development is described including
great discoveries in this area. The theoretical issues of artificial intelligence
(AD) and its role in the teaching-learning process are viewed. The article shows
practical Al educational platforms with detailed charatcteristics. By examining
these facets, we hope to provide educators with a balanced perspective that can
inform their approach to integrating Al in their teaching practices. The author
underlines the high importance of the ability of creating professional prompts for
using ChatGPT in the teaching-learning process. The importance of ChatGPT in
the teaching-learning process is great due to the ability of Virtual speech assistant
to maintain the dialogue with a human on the natural language.

Keywords: artificial intelligence (Al), ChatGPT, teaching-learning process,
Al educational platforms, prompts, Virtual speech assistant.
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1. Introduction

Modern society claims making communication processes more convenient
and faster. This refers to the question of the application of the Internet in our life
deeper via artificial intelligence and virtual speech assistants. Such assistants can
help to build the process of communication between the computer and the human
on the the natural language. Besides, today’s demand from the society is to be
multifunctional in daily life. Thus, virtual assistants provide the opportunity of
“hands-free” activity while processing some requests for a human. Moreover, Al
technologies together with virtual assistants are viewed like one of the perspective
methods of the teaching-learning process.

In recent years, the integration of artificial intelligence (Al) into education has
transformed the landscape of the teaching-learning process. Among the various
Al tools available, ChatGPT has emerged as a popular resource for educators and
students alike. This advanced language model, developed by OpenAl, offers an in-
novative approach to enhancing learning experiences by facilitating personalized
interactions and providing instant access to information. However, the implemen-
tation of such technology also raises important questions about its effectiveness
and implications for traditional teaching methods.

The actuality of viewing the question from the positions of Al and ChatGPR
can be formulated the following way. Firstly, we generally understand that Al
(Artificial Intelligence) is a broad field encompassing various technologies and
methodologies designed to create systems that can perform tasks typically requir-
ing human intelligence. This includes capabilities such as understanding natural
language, recognizing patterns, making decisions, and learning from data.

Meanwhile, ChatGPT, developed by OpenAl, is a specific application of
Al—more precisely, it is a conversational agent (or chatbot) powered by a model
known as GPT (Generative Pre-trained Transformer). GPT is a type of language
model that has been trained on vast amounts of text data to understand and gener-
ate human-like text.

These two elements have close connections. Consider:

Natural Language Processing (NLP)

- ChatGPT is a product of advances in NLP, a subfield of Al focused on the
interaction between computers and human language. It uses deep learning tech-
niques to analyze and generate text, enabling natural conversations.

Machine Learning

- ChatGPT utilizes machine learning algorithms to improve its performance
over time. It has been trained on diverse datasets to understand context, nuance,
and human-like responses.

Deep Learning

- The architecture of ChatGPT is based on deep learning techniques, particu-
larly transformers, which allow it to process and generate complex language pat-
terns effectively.
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Pre-training and Fine-tuning

- ChatGPT underwent a two-stage training process: pre-training on a large cor-
pus of text to learn language structure and fine-tuning on specific tasks to enhance
its conversational abilities.

Applications of Al in ChatGPT

- ChatGPT serves as an example of how Al can be applied in practical scenar-
i0s, including customer support, content generation, tutoring, and creative writing.

Ethics and Safety in Al

- The development and deployment of ChatGPT involve considerations of eth-
ical Al use, including addressing biases, ensuring user privacy, and preventing the
dissemination of harmful content.

Overall, ChatGPT exemplifies how Al technologies can be harnessed to create
sophisticated tools that enhance human-computer interaction, demonstrating the
transformative potential of Al in various domains. As well as, the significance
and importance of applying Al and ChatGPT in the modern teaching technologies
today should be understood and used in the classrooms.

As educators explore the potential benefits and challenges of incorporating
ChatGPT into their classrooms, it becomes essential to understand both sides of
the equation. On one hand, ChatGPT can foster engagement, promote critical
thinking, and support differentiated learning. On the other hand, concerns regard-
ing academic integrity, reliance on technology, and the quality of information pro-
vided persist.

In the next paragraph we are going to have a detailed look at the theoretical
basis of Al, ChatGPT and their application in education.

2. Theoretical issues

To start the discussion of the pluses and minuses of ChatGPT in the teach-
ing-learning process, it seems rational to view the elements of this process them-
selves. The first element is artificial intelligence.

The rise of Al is one of the most talked-about topics in modern technology.
The general definitions that could be met in the Internet are nearly close.

B.J. Copeland defines Al as a kind of ability of a digital computer or comput-
er-controlled robot to proceed tasks which are associated with intelligent beings
[1]. The Commission Communication on Al insists that it refers to systems which
are able to display intelligent behaviour by analysing their environment and taking
actions giving some degree of autonomy for achieving specific goals [2]. Chisel
glossary underlines that Al is a subfield of computer science which is focused on
intelligent machines that are capable of doing activities that would normally need
the intelligence of a human [3].

Summarising these three definitions, the author points out the words, start-
ing with letter “a”, like, ability, activity, action, autonomy, associated, analysis,
achieving. These words can define Al, especially its “artificial” part. It means that
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such characteristics are useful and rational in applying them in the educational
process.

2.1 History of Al and ChatGPT

Many researchers, scientists, and institutions have contributed to the study of
artificial intelligence (Al) and the development of models like GPT (Generative
Pre-trained Transformer). Here are some key figures and institutions associated
with these fields:

OpenAl: The organization behind the development of the GPT series of mod-
els, including GPT-1, GPT-2, GPT-3, and GPT-4. Researchers at OpenAl, such as
Ilya Sutskever, Wojciech Zaremba, and Sam Altman, have been instrumental in
advancing these technologies.

Geoffrey Hinton, Yann LeCun, and Yann LeCun: Often referred to as the
“Godfathers of Deep Learning,” these researchers have made significant contribu-
tions to neural networks and Al.

Andrew Ng: A prominent figure in Al, Ng has worked on various aspects of
machine learning and co-founded Google Brain and Coursera.

Ali Farhadi: Known for his work in computer vision and machine learning,
he has also contributed to understanding AI’s intersection with natural language
processing.

Academic Institutions: Many universities and research institutions have Al
research departments, including Stanford University, MIT, Carnegie Mellon Uni-
versity, and UC Berkeley [10].

Numerous researchers worldwide continue to explore different aspects of Al
and natural language processing, contributing to theories and applications related
to Al technologies like GPT.

The field of Al is vast and dynamic, with continuous advancements driven by
a diverse array of contributors. The majority of textbooks divide the chronology of
Al into six decades, underlining significant milestones and breskthroughs.

1956: the introduction of the phrase “artificial intelligence” by John McCarthy.

1969: the development of the first general-purpose mobile robot, Shakey. This
robot could perform taska purposefully.

1997: the defeat of the world champion chess player, Garry Kasparov, by Deep
Blue, IBM’s supercomputer. This computer triumph showed the power of Al in
strategic decision-making.

2002: the introduction of the first commercially successful robotic vaccum
cleaner, Roomba. This invention renewed household cleaning and brought Al into
everyday life.

2005-2019: the fast development of speech recognition systems, robotic pro-
cess automation, dancing robots and smart homes.

2020: the release of the Linearford Al algorythm, by Baidu, to help scientific
and medical teams create a vaccine for the SARS-CoV-2 (Covid-19) [3].
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In the next paragraphs practical recommendations are given of using Al and
ChatGPT in educational processes, viewing this question from different sides.

2.4 Al in the teaching-learning process

Artificial Intelligence (Al) has increasingly become a transformative force in
the teaching-learning process. Here are some general statements highlighting its
role and impact:

Personalized Learning: Al enables customized learning experiences by analyz-
ing individual student data, adapting content and teaching methods to meet diverse
learning needs and paces.

24/7 Accessibility: Al-powered educational tools provide students with round-
the-clock access to learning resources, enabling them to study anytime and an-
ywhere, fostering self-directed learning. Enhanced Engagement: Interactive Al
applications, such as chatbots and gamified learning platforms, can boost student
engagement by making learning more dynamic and enjoyable. Data-Driven In-
sights: Al collects and analyzes vast amounts of data to provide educators with
insights into student performance, helping identify at-risk students and facilitating
timely interventions. Efficient Administrative Tasks: Al automates routine admin-
istrative tasks, such as grading and scheduling, allowing educators to dedicate
more time to teaching and mentoring students. Scalability of Quality Education:
Al makes high-quality educational resources more scalable and accessible to a
larger number of students, breaking geographic and economic barriers to learning.
Support for Educators: Al can serve as a valuable tool for teachers, providing
resources, lesson plans, and even Al-generated feedback to enhance instructional
strategies. Continuous Improvement: Machine learning algorithms help improve
educational content and pedagogical approaches over time by continually learning
from user interactions and outcomes. Enhanced Collaboration: Al facilitates col-
laborative learning experiences, allowing students to work together virtually on
projects and receive feedback from Al systems that encourages peer interaction.
Lifelong Learning: Al promotes a culture of continuous skill development by of-
fering personalized learning paths and resources that adapt as learners progress in
their careers and personal interests. Inclusive Education: Al tools cater to diverse
learning needs, including those of students with disabilities, by offering tailored
resources and support that promote an inclusive learning environment. Ethical
Considerations: The integration of Al in education raises important ethical con-
siderations regarding data privacy, equity, and the potential for bias, necessitating
careful implementation and oversight [11].

In summary, Al has the potential to greatly enhance the teaching-learning pro-
cess by providing personalized and efficient educational experiences, while also
posing challenges that need addressing to ensure equitable benefits for all learners.

Al can be applied in the teaching-learning process in several directions:
1.Grading and assessment; 2.Personalized learning; 3.Lesson planning; 4.Class-
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room management; 5.Virtual tutors; 6.Language translation; 7.Student analytics.
Teachers have noticed three main benefits of using Al in daily teaching-learning
process: improved personalized learning; automation of administrative tasks; en-
hanced student engagement and performance.

2.4 Common Al tools in the teaching-learning process: - Virtual assistants (e.g.
chatbots); - Adaptive learning platforms; - Al-powered assessment tools.

Here are some samples of the educational platforms: Google Classrooms [4];
Knewton for adapting materials; IBM Watson for analysis of data.

Students can also learn on Al educational platfroms together with their teach-
ers:

1. Squirrel Al: Squirrel Al is an artificial intelligence education company that
offers personalized learning solutions for K-12 students. The Al program uses data
analytics and machine learning algorithms to analyze students’ learning behaviors
and tailor educational content to their individual needs. This can be a valuable tool
for teachers to help students learn more effectively and efficiently [5]. 2. Cognii:
Cognii is an Al-powered virtual assistant for educators that provides personalized
feedback and assessments for students. The program uses natural language pro-
cessing to engage students in interactive conversations, helping them to improve
their critical thinking and communication skills. Teachers can use Cognii to create
customized quizzes, assignments, and exams for their students [6]. 3. Gradescope:
Gradescope is an Al-assisted grading platform that helps teachers grade assign-
ments and exams more efficiently. The program uses machine learning algorithms
to recognize handwriting and provide instant feedback to students. Teachers can
use Gradescope to automate grading, track student progress, and identify areas
where students may need additional support [7]. 4. Century Tech: Century Tech is
an Al-driven learning platform that provides personalized education for students
of all ages. The program uses artificial intelligence to analyze student data and
create individualized learning pathways for each student. Teachers can use Cen-
tury Tech to track student progress, identify learning gaps, and provide targeted
interventions to help students succeed [8].

2.5 Chat GPT as an Al tool in the teaching-learning process

ChatGPT is an artificial intelligence language model developed by OpenAl,
primarily designed for natural language processing tasks. It can understand and
generate human-like text based on the input it receives. The model is built on the
transformer architecture, which allows it to produce coherent and contextually
relevant responses across a wide range of topics and prompts.

ChatGPT can be classified based on several criteria:

1. Type of Model:

- Generative Pre-trained Transformer (GPT): ChatGPT is a type of generative
model that uses the transformer architecture. It falls under the category of neural
networks specifically designed for handling sequential data.
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2. Mode of Operation:

- Conversational Al: ChatGPT is designed primarily for chatbot applications
and can interact with users in a conversational manner.

- Text Generation: It can also generate creative writing, summaries, and other
forms of text-based output.

3. Intended Use Cases:

- Customer Support: Many businesses use ChatGPT to automate customer in-
teractions.

- Content Creation: Writers and marketers leverage it for generating ideas,
drafting content, and writing articles.

- Education and Tutoring: ChatGPT can assist in answering questions and ex-
plaining concepts in various subjects.

- Entertainment: The model can engage in games, storytelling, and other inter-
active applications.

4. Training Methodology:

- Supervised Learning: The model is trained on a diverse range of internet text
but is fine-tuned with human feedback to improve its conversational capabilities
and contextual understanding.

5. Versioning:

- ChatGPT has different versions based on improvements and updates made
over time, such as GPT-2, GPT-3, and subsequent iterations.

ChatGPT can play a significant role in the learning-teaching process by serv-
ing as a versatile tool for both educators and students. Here are some ways it can
be integrated into the educational environment:

For Educators

1. Resource Creation: Teachers can use ChatGPT to generate lesson plans,
quizzes, and educational materials tailored to their curriculum. This can save time
and provide new ideas for engaging activities.

2. Instant Feedback: ChatGPT can assist educators in providing quick feed-
back on assignments or projects. It can help analyze student responses and suggest
improvements.

3. Personal Tutoring: Educators can utilize ChatGPT to provide personalized
tutoring sessions for students who may need additional help, ensuring that inter-
ventions are tailored to individual learning needs.

4. Classroom Management: ChatGPT can offer strategies for classroom man-
agement and engagement, helping teachers to navigate diverse learning environ-
ments effectively.

5. Professional Development: Teachers can utilize ChatGPT for their own pro-
fessional growth by accessing resources on best practices, classroom strategies,
and current educational research.
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For Students

1. Interactive Learning: Students can engage with ChatGPT to ask questions
about their lessons, clarify concepts, or delve deeper into subjects of interest, pro-
moting active learning.

2. Homework Help: ChatGPT can assist students in understanding complex
problems, providing guidance without giving away answers, thereby encouraging
critical thinking.

3. Language Learning: Students learning a new language can practice conver-
sational skills with ChatGPT, receive explanations of grammar rules, and expand
their vocabulary in a supportive environment.

4. Study Aids: ChatGPT can help generate summaries, flashcards, or review
questions to aid in studying, making it easier for students to retain information.

5. Project Ideas: Students can brainstorm with ChatGPT for project ideas, re-
search topics, or creative writing prompts, fostering creativity and innovation.

Considerations

While ChatGPT is a powerful tool, it should be used thoughtfully to comple-
ment traditional teaching methods. Here are some important considerations. Ac-
curacy of Information: Users should verify the information provided, as ChatGPT
may not always have the most current or accurate data. Dependence: It’s essen-
tial to promote a balance between using Al tools and developing critical think-
ing, problem-solving, and creativity skills independently. Ethical Use: Educators
should guide students on ethical considerations, such as avoiding plagiarism and
ensuring academic integrity when using Al tools. Accessibility: Ensuring that all
students have access to Al tools and technology is crucial to avoid widening edu-
cational disparities.

2.6 Real examples af application of Al and ChatGPT

We decided to conduct an experiment asking for practical examples from dif-
ferent ChatGPTs in order to estimate the information given. And the results are
impressive. We studied the answers from: - TalkAl; - Open Al

Here are the example answer from TalkAI [9]. ChatGPT and similar Al tools
have been successfully integrated into various educational settings, enhancing
teaching and learning experiences. Here are some real-world case studies and ex-
amples showcasing effective implementations: 1. Personalized Learning: A mid-
dle school in California implemented ChatGPT as a personal learning assistant
for students struggling with math. Students could ask ChatGPT questions about
problem-solving techniques and receive tailored responses. Educators reported
improved comprehension and engagement, with many students expressing com-
fort in asking questions they might hesitate to ask a teacher. 2. Writing Assistance
and Feedback: A high school English teacher in New York utilized ChatGPT to
help students brainstorm ideas and develop outlines for their essays. The Al pro-
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vided suggestions on structure, vocabulary, and grammar. After initial training
on how to use the tool effectively, students began to submit higher-quality drafts,
and the teacher could spend more time on one-on-one feedback sessions. 3. Lan-
guage Learning: A language immersion program in a Chicago school employed
ChatGPT to facilitate conversational practice for students learning Spanish. The
Al acted as a dialogue partner, allowing students to practice speaking and writing
in a conversational context. Educators noted an increase in student confidence
and proficiency in the language over time. 4. Tutoring and Homework Help: A
rural school district in Texas used ChatGPT as an after-school tutoring assistant.
Students could access the platform outside classroom hours to get help with home-
work or review concepts they missed. The school reported a noticeable improve-
ment in homework completion rates and student performance in subsequent as-
sessments. 5. Classroom Engagement: In a science classroom in London, a teacher
employed ChatGPT to generate quizzes and interactive content related to ongoing
lessons. Students engaged deeply with the material as they participated in live
quizzes, discussions, and feedback sessions powered by Al-generated questions
and answers. This approach fostered a collaborative learning atmosphere. 6. Cod-
ing and STEM Education: A coding bootcamp for teens incorporated ChatGPT
to assist students as they learned programming languages. Students used the Al
to ask coding-related questions and receive explanations or troubleshooting help.
This self-guided support was instrumental in aiding students who needed extra
help outside the formal class hours, resulting in a higher project completion rate.
7. Project-Based Learning: An interdisciplinary project at a university involved
students from different faculties working on sustainability initiatives. They lev-
eraged ChatGPT for research assistance, generating ideas, and drafting project
proposals. The Al tool helped streamline the brainstorming process, leading to
innovative project outcomes and enhanced collaborative skills among students. 8.
Critical Thinking Development: A philosophy class at a community college used
ChatGPT to debate philosophical concepts. Students would pose questions to the
Al and then argue its responses in class discussions. This not only helped students
refine their critical thinking skills but also promoted deeper engagement with com-
plex topics. 9. Administrative Tasks: Educators at a K-12 institution employed
ChatGPT to streamline administrative tasks such as developing lesson plans, gen-
erating newsletters, and even creating feedback forms for students. This saved
teachers time and allowed them to focus more on instructional delivery and less on
paperwork. 10. Professional Development: School districts organized workshops
where teachers learned to integrate Al tools like ChatGPT into their teaching strat-
egies. Many reported feeling more empowered and equipped to enhance their ped-
agogical practices and effectively engage students with diverse learning needs.
These examples demonstrate the versatility of ChatGPT in the classroom and
its potential to enhance educational outcomes across various subjects and edu-
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cational contexts. Proper training for educators and thoughtful implementation
strategies are crucial for maximizing the benefits of these Al tools.

The next examples given are closely connected with educational process.

2.7 Practical examples of applying Chat GPT as an Al tool in the teach-
ing-learning process

As it was mentioned above, both - students and teachers - should be careful
and accurate using Chat GPT tools in the teaching-learning process. If we work
with ChatGPT platform we should know how to write prompts (instructions) for,
consider, the plan of the lesson.

Compare two variants (tasks are given to ChatGPT):

Prompt # 1.

Create a lesson plan on Easter celebrations in different countries

### Lesson Plan: Easter Celebrations Around the World [9]

#i## Grade Level:

Grades 4-6

#it## Duration:

2 Class Sessions (60 minutes each)

##### Objectives:

- Students will learn about various Easter traditions and celebrations in different coun-
tries.

- Students will compare and contrast these celebrations, understanding cultural diver-
Sity.

- Students will create a project that illustrates their understanding of a specific country’s
Easter celebration.

##HH# Materials:

- World map

- Markers and colored pencils

- Construction paper

- Projector and screen (for videos/images)

- Access to the internet for research

- Printed handouts with country-specific Easter customs (for groups)

#### Session 1: Introduction to Easter Celebrations

##### Introduction (15 minutes)

1. **Icebreaker Activity**: Ask students what Easter means to them and how they
celebrate it. Record responses on the board.

2. **Discussion**: Introduce the topic of Easter celebrations around the world. Discuss
the significance of Easter in Christianity, as well as how it has been embraced by different
cultures globally.

##H#H## Group Activity (30 minutes)

1. **Divide Students into Small Groups**: Assign each group a different country
known for its unique Easter traditions, such as:

- Italy

- Greece
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- Spain

- Germany

- Australia

- Sweden

- Poland

- Ethiopia

- United States

2. **Research**: Each group will use internet resources to gather information about:

- Customs and traditions (e.g., food, activities, rituals)

- Duration and timing of celebrations

- Any unique items (e.g., Easter eggs, bonfires, etc.)

- Religious significance (if applicable)

3. **Prepare a Short Presentation**: Groups will summarize their findings to share in
the next session.

#i##H Homework:

- Ask students to prepare a simple visual aid (poster, PowerPoint slide, etc.) to display
during their group’s presentation.

#it## Session 2: Presentations and Group Discussion

#it##H Group Presentations (30 minutes)

1. **Sharing Findings**: Each group presents their research findings to the class, using
their visual aids. Encourage them to share interesting facts, stories, or traditions.

2. **Class Engagement**: After each presentation, allow 2-3 minutes for questions and
discussions. Ask students to share what they found most surprising or interesting.

##t##H## Class Discussion (20 minutes)

1. **Comparison Activity**: Create a Venn diagram on the board to compare and con-
trast different countries’ Easter celebrations. Discuss:

- Similarities: Are there common themes or customs?

- Differences: What stands out as unique to each country’s celebration?

2. **Cultural Appreciation**: Talk about the importance of respecting and understand-
ing cultural differences in traditions and celebrations.

#it##H Creative Project (10 minutes)

1. **Assign a Creative Project®*: Students will create a project based on what they
learned:

- A poster illustrating the Easter traditions of their assigned country.

- A short story depicting an Easter celebration in that country.

- A recipe card for a traditional Easter dish from that country.

2. **Presentation of Projects**: Schedule a day for students to present their projects in
the following week.

#Hi## Assessment:

- Participation in group activities and discussions

- Quality and creativity of group presentations and individual projects

- Engagement and willingness to share thoughts during discussions

#### Modifications/Accommodations:
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- Provide extra support and resources for students who may have difficulty with re-
search.

- Allow for differentiation in projects; students can choose a medium they are comfort-
able with (art, writing, digital presentations).

###### Conclusion:

Reflect on the significance of cultural traditions and how they bring people together,
celebrating both shared beliefs and diversity within the global community. Encourage stu-
dents to explore their own backgrounds and family traditions as an extension of this lesson.

This lesson plan promotes engagement, teamwork, and intercultural understanding by
exploring the rich tapestry of Easter celebrations worldwide.

This plan is quite acceptable, therefore, ChatGpt has chosen the duration of classes,
the age of students, the materials and types of work by itself. This can be the minus foe a
teacher who is not aware of using prompts correctly.

Prompt # 2.

Create a lesson plan on Easter celebrations in different countries

Age group: foreign students of the first course in the university

Duration: 1 hour 30 minutes

Materials: films, dialogues

Level of English: Intermediate

Notes: some of students are Muslims and do not know this holiday

### Lesson Plan: Easter Celebrations in Different Countries [9]

**Age Group:** Foreign university students (First course)

**Duration:** 1 hour 30 minutes

**Materials: **

- Short documentaries or clips about Easter traditions from various countries (e.g.,
USA, Italy, Greece, Spain, and Australia)

- Handouts with dialogues about Easter customs

- Whiteboard and markers

- Projector (for films)

- Paper, pens/pencils for student notes

**Level of English:** Intermediate
##HH# Objectives:

1. Students will learn about Easter celebrations in different countries.

2. Students will understand the historical and cultural significance of Easter.

3. Students will engage in discussions about traditions, including those they may relate
to or find unfamiliar.

4. Students will improve their listening and speaking skills through dialogues and group
discussions.

### Lesson Outline:

**]. Introduction (10 minutes)**
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- Welcome the students; explain the significance of Easter as a Christian holiday cele-
brating the resurrection of Jesus Christ.

- Briefly discuss that some students may come from backgrounds where Easter is not
celebrated, emphasizing respect and openness to learn about different cultures.

**[I. Warm-Up Activity (15 minutes)**

- **Question on the Board:** “What are some holidays that are important in your cul-
ture?”

- Students will briefly share in pairs what they consider important holidays and their
customs, allowing for cultural exchange and understanding.

- Take a few volunteer responses and note the similarities/differences on the board.

**[11. Viewing Activity (20 minutes)**

- Show short clips (3-4 minutes each) about Easter traditions from at least three differ-
ent countries:

- United States: Easter egg hunts, family gatherings.

- Italy: Scoppio del Carro (Explosion of the Cart) and traditional meals.

- Greece: Midnight church services and lamb roasting.

- After each clip, pause for a couple of minutes to summarize and discuss key points.
Encourage students to ask questions.

**IV. Group Activity (20 minutes)**

- Divide students into small groups (3-4 per group).

- **Handout:** Provide each group with a different dialogue or excerpt describing
Easter traditions from a selected country.

- Each group will read, analyze and prepare to present a summary of their piece to the
class. Encourage them to focus on the unique aspects and the cultural significance of the
traditions.

**V. Group Presentations (15 minutes)**

- Each group presents their findings in no more than 2-3 minutes.

- Encourage questions and discussions after each presentation to foster interaction and
deeper understanding.

**VI. Conclusion and Reflection (10 minutes)**

- Discuss how learning about different celebrations may enhance their appreciation of
diverse cultures.

- Ask students to reflect on what they learned and share any traditions from their own
cultures that may be similar or different.

- Conclude with a question to ponder: “How do cultural celebrations influence our
sense of community and belonging?”

### Assessment:

- Participation in discussions and activities.

- Engagement in group presentations.

- A short reflection paragraph due next class, summarizing what they learned about
Easter and how it relates to their cultural experiences.

**Notes for Implementation:**
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- Keep an inclusive and respectful atmosphere, especially considering that some stu-
dents may not be familiar with Christian traditions.

- Be prepared to offer additional information for students interested in learning more
about the historical context of Easter.

- Make adaptations as necessary based on the specific needs and backgrounds of the
students in the class.

In the second plan every detail is clear for a teacher. Moreover, Chat GPT has shown
the neccessity of tolerance on the lesson taking into account the note in the prompt.

3. Conclusions

Overall, ChatGPT represents a significant advancement in Al-driven text gen-
eration and conversational interfaces, providing real-time responses that can mim-
ic human communication.

Using ChatGPT in education comes with its own set of advantages and disad-
vantages. Here’s a breakdown of the pros and cons:

Pros:

24/7 Accessibility: ChatGPT is available anytime, providing students with im-
mediate assistance outside of traditional classroom hours.

Personalized Learning: The tool can cater to individual student needs, allow-
ing for a personalized learning experience that can adjust to the pace and style of
each learner.

Enhanced Engagement: Students may find interacting with a chatbot more en-
gaging than traditional methods, potentially increasing their interest in the subject
matter.

Resource Availability: ChatGPT can serve as a source of information, provid-
ing explanations, summaries, and examples on a wide range of topics.

Assistance with Homework: It can help students understand complex concepts
and assist in problem-solving, which could enhance their learning.

Language Support: Multilingual capabilities can aid students who are non-na-
tive speakers, helping with language learning and communication.

Scalable Solution: Teachers can use ChatGPT to handle repetitive questions or
tasks, freeing up time for more individualized instruction.

Safe Learning Environment: It can provide a non-judgmental space for stu-
dents to ask questions they might feel uncomfortable asking in a classroom.

Cons:

Accuracy and Reliability: ChatGPT can sometimes provide incorrect or mis-
leading information, which could lead to misunderstandings if students do not
critically analyze its responses.

Dependence on Technology: Over-reliance on Al tools may hinder the devel-
opment of critical thinking and problem-solving skills in students.
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Lack of Human Interaction: Education involves social learning; excessive use
of Al could result in reduced interpersonal skills and a sense of isolation among
students.

Limited Context Understanding: ChatGPT may not grasp the full context of a
student’s question or the nuances of complex topics, potentially leading to inade-
quate assistance.

Ethical Concerns: Issues such as plagiarism, academic dishonesty, and mis-
representation can arise if students use Al-generated content without proper un-
derstanding.

Variability in Responses: The quality and relevance of responses can vary,
leading to inconsistent educational support.

Privacy Concerns: The use of Al in education raises questions about data secu-
rity and the handling of personal information.

Inequity in Access: Not all students may have equal access to technology,
which could deepen existing educational inequalities.

While ChatGPT offers promising benefits for enhancing education through
personalized learning and accessible support, it is essential to approach its usage
judiciously. Educators must supplement Al tools with critical thinking skills and
ensure that they are integrated thoughtfully into the learning process.

In conclusion, ChatGPT has the potential to enhance the learning-teaching
process by providing support, resources, and personalized learning experiences,
benefiting both educators and students when used effectively.
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Abstract. The article analyzes the history of the development of the philosophy
of music education in New China, and in particular, the study of this issue in the
works of Han Zhuling, the author of the classification based on the chronological
principle. Having considered each of their stages (1949-1977; 1978-1999;
2000-present), the article concludes that the history of the philosophy of music
education in New China is associated with the development of society and
national self-awareness of citizens of the country, as well as with the dialectic of
development from the whole to the part, from the abstract to the concrete, from
knowledge to skill.

Keywords: history of the philosophy of music education, evolution,
classification, stages, social function of music, aesthetic values, competence
approach, dilemmas.

Introduction to the Problem

Many researchers have addressed the issues of the philosophy of music edu-
cation in New China — Wu Xiao [1], Wu Jingxiong, Liu Yonglian [2], Zhang Zhu
[3], Zhu Le [4]. Let us consider how this phenomenon is reflected in the works of
Han Zhongling [5].
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Han Zhongling, identifying the evolution of the named category, offers the
following author’s classification:

— the first stage (1949-1977);

— the second stage (1978-1999);

— the third stage (2000-present).

Each of these stages, according to Han Zhongling, determines the dominant
direction. At the first stage, this is seen as the actualization of the social function
of musical art; at the second - the aesthetic value of music; at the third - the ideas
of subject literacy in the field of art and a competence-based approach to mastering
music.

Discussion

Let us consider each of these stages in detail.

The first stage, as we see from the specified chronological data, began with the
emergence of the PRC. In this regard, it is natural that it is imbued with the ideas
of socialist transformations, national development, and the creation of New China.
The country’s education, including musical education as its component, had to
correspond to the solution of these problems, which is confirmed by the provisions
of the standard school music program of 1950, calling for:

- to develop in children a love of music in order to enrich life and form a strong
desire to serve people;

- to cultivate patriotic feelings in children: the defense of the Motherland and
peace throughout the world.

The subsequent standard of 1956 also emphasized the role of music in the
context of its connection with society, with the Chinese people during the period
of liberation revolutionary struggle and socialist construction. Unfortunately, later
(by 1961), the role of musical education in the country was radically revised up
until the beginning of the second stage.

The second stage restored the rights of musical art. Thus, from 1978 to 1989,
music returned to the sphere of education. This was subsequently reflected in:

— The Seventh Five-Year Plan of the country (1986-1990), which put forward
the ideas of comprehensive development as a complex of moral, mental, physical
and aesthetic education;

— The decisions of the State Council of 1993, reflected in the Concept of Re-
form and Development of Education in China. According to this document, the
country’s music education began to be perceived as an organic part of the educa-
tional policy of the PRC;

— The decisions of the Third National Conference on Work in the Sphere of
Education, held by the Central Committee, and in particular, on explaining the
status and role of music and aesthetic education.
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The third stage marked the beginning of the reform of the basic education
curriculum in the PRC. The Ministry of Education issued the Standards of the
Full-Day Compulsory Music Curriculum (Pilot Project) and the Standards of the
Middle School Music Curriculum (Pilot Project) in 2001 and 2003. Both standards
clearly put forward the concept of musical aesthetics as the core of the philoso-
phy of music education, which reflected the continuity of the ideas of the second
and third stages, but at the same time affirmed the practice-oriented nature of the
area of knowledge in question. This focus became dominant in the Standards of
the Compulsory Music Education Program of 2011 and 2017 and the education
reform of 2019. Thus, in accordance with the innovations of recent years, three
equally important aspects are distinguished in the philosophy of music education
in the PRC: aesthetic perception, artistic expression, and creativity. Analyzing
them, Han Zhongling sees two profound shifts:

— from focusing on the macro-aesthetic function of education to developing
functional literacy at the level of children’s musical abilities;

— from focusing on the aesthetic characteristics of music itself to emphasizing
the importance of musical and aesthetic practice.

Thus, the history of the formation of the philosophy of music education in
China, according to Han Zhuling, is associated with:

— the development of society and national self-awareness of the country;

— with the dialectic of development from the whole to the part, from the ab-
stract to the concrete, from knowledge to skill.

Conclusion: dilemmas of the current state of philosophy of music education
in the PRC

Considering and analyzing the current state of research in the philosophy of
music education, Han Zhuling identifies a number of problems, which he condi-
tionally divides into three categories.

The first is an understanding of the starting point of research into the philoso-
phy of music education and concerns the study of the general context of the devel-
opment of the philosophy of music education.

The second is a discussion about the “aesthetic” and “practical” paradigms of
foreign philosophical thought. The third can be considered as a discussion of the
“aesthetic core” of the standards of the “Music” curriculum and is related to the
practice of teaching music disciplines in primary and secondary schools in China.

From the above state of the philosophy of music education, Han Zhulin iden-
tifies three dilemmas that involve a difficult choice between two alternatives that
exclude the only correct solution:

- Should teaching musical art take music as its main content or its derivative in
the form of music education?
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- Is the philosophy of music education universal or does it have national char-
acteristics?

- Are the philosophical concepts of curriculum standards and the realities of
school music education a separately existing theory and practice or an integrative
combination that allows us to consider the phenomenon under consideration as a
system?
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Abstract. The article analyzes the essential characteristics of project
activities and the specifics of using this method in higher education institutions
of the PRC. The author substantiates the practical significance of using projects,
considering the experience of teacher-musician Yang Xiaohui. The article’s vision
of the demand for this method today is associated with the vector direction of
education modernization in the PRC and, in particular, the “Decisions of the
CPC Central Committee and the State Council on deepening education reform
and comprehensively promoting quality education.” The article concludes with
conclusions containing a number of pedagogical conditions for using the project
method in the professional training of a music teacher.

Keywords: higher education institutions of the PRC, project activity
method, students, mentor role, pedagogical conditions for the effectiveness of
implementation.

Introduction

Both for the Russian Federation and for the PRC, the characteristic focus of
education, the essence of which is seen in the active transformative activity of
students at all educational levels. In this regard, Yang Xiaohui notes that such a
trend should be decisive in a university and considers the mechanisms for imple-
menting this process using the example of musical and professional training of a
music teacher.
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In Chinese universities, the training of a music teacher is associated with the
formation of professional competence in the field of conducting lessons in primary
and secondary schools, as well as organizing extracurricular cultural events. For
this purpose, among a number of methods, the project-based learning method is
used today as a way of interaction between teaching and learning.

Discussion

Long-term practice confirms that the project-based learning method combines
theory with practice and develops students’ creative abilities and skills to apply
them in the professional sphere of activity. Asserting this position, Yang Xiaohui
proposes a teaching model based on the project method in teaching music in order
to develop national talents to solve the problems and demands of the new century.

Justifying the practical significance of the proposed solution, Yang Xiaohui
compares his model with the one traditionally used in the context of professional
education. The teacher-musician sees the difference between the two models in the
mechanism for organizing educational activities. In one case, this is exclusively
the transfer of knowledge. In another - improving the personal qualities of the
future music teacher. Defending the importance of solving this problem, Yang Xi-
aohui refers to government documents, and in particular, to the “Decisions of the
CPC Central Committee and the State Council on deepening education reform and
comprehensively promoting quality education.” Quality, as we see, is positioned
as an important milestone, a category with a deep meaning, the vector direction
of which is associated with moral, intellectual, physical, aesthetic education and
personal development of students.

As is known, project-based learning originated in Europe as part of labor ed-
ucation. Gradually, in the middle of the 20th century, it began to improve and
acquired the features of an independent self-sufficient phenomenon.

At the university, the project-based learning method is regulated by the teacher
based on the professional competencies of students. Under the guidance of teach-
ers, students develop project hypotheses, individually or in groups collect infor-
mation, prepare research for presentation. Thus, active creativity is considered
dominant in the course of implementing project activities. In this regard, it is im-
portant that the teacher’s participation does not suppress the students’ initiatives
in trying to complete a specific work task.

In addition, an important condition in Chinese universities is understood to be
the equal participation of each student in the project.

When developing a project, teachers of Chinese universities take into account
the feasibility of the project and control the acceptable level of complexity.

Yan Xiaohui notes that based on personal experience, he came to the conclu-
sion that for the successful project activities of future music teachers, it is neces-
sary to familiarize students with the requirements in a timely manner, initiate the
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systematic implementation of the project and develop reflection competencies, as
the ability to consciously pay attention to their own actions and decisions.

The teacher’s correctional work is especially important, since students will
overcome obvious difficulties; assessment activities and a system of incentives.

If these conditions are met, the project method in the professional training of
music teachers in the PRC helps to reveal the potential of students, increase their
creative abilities and develop team consciousness in jointly carried out research.

Conclusion

The approach to the use of projects in the educational process, practiced in
the PRC, determines its obvious effectiveness, which is confirmed by the creative
projects of Chinese students studying in universities in the Russian Federation.
We will present the materials of similar projects developed by students of Moscow
State Pedagogical University as part of their teaching practice (the authors of the
project are first-year students of the Faculty of Musical Arts: Wang Jing, Wang
Siyu, Xie Xinyu, Lu Hanyu)
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As can be seen from the examples given, the project activities of the PRC stu-
dents were focused on preparing methodological equipment for music lessons on
studying the works of Chinese composers by Russian schoolchildren. Analyzing
the project completed by the students, one can note the ideas formed by future
Chinese music teachers about the need to combine information content and visuals
in the project, taking into account the development potential of digital technolo-
gies and the role of intercultural communication, which is reflected, in particular,
at the level of binary implementation of the project - in Chinese and Russian. In
our opinion, this really has a developmental value, because similar projects are
developed by students for use in Russia in schools with in-depth study of the
Chinese language. At the same time, the projects being carried out concern both
musical-listening activities and vocal-choral ones.
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Abstract. The article is devoted to the consideration of the ontological status
and communicative-pragmatic functions of art journalism in the modern world,
taking into account the destructive decisions of the collective West about the
“cancellation of Russian culture”. The aim of the article is to understand the
factors and conditions that determine the transformation processes inherent in
art journalism, as well as the prospects that are determined by the principles of
the “new ethics”. It has been proven that the “cancellation of Russian culture”
is a strategic concept of Western countries, and this concept is destructive, while
representatives of the art and business community are aware of this, pointing out
the impossibility of excluding Russia from the world cultural space. The modern
conditions in which world culture is developing are very aggressive towards it:
its openness is under threat. Russian art journalism is obliged to actively resist
manifestations of the “cancellation of Russian culture”, asserting patriotism
and preserving national identity through the implementation of an educational
function, naturally implemented in both news and analytical genres and formats.

Keywords: art journalism, “cancellation of Russian culture”, cancel culture,
cultural code, media space, art content, target group.
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Introduction.

The modern media space demonstrates a huge variety of formats and methods
of presenting material characterizing the processes of development of culture and
its existence, while the journalistic community increasingly discusses the issues
of the crisis of professional art journalism. It is obvious that the situation has re-
mained problematic for quite a long time even against the backdrop of the launch
of online publications and cultural platforms: the target group of such media is
becoming increasingly small, while information portals of universal themes, in
which culture can be given a separate section or art journalism is included in the
content of a broader address, are gaining popularity. Financing of culture on a
residual principle, which was carried out for a long time in Russia, has caused
tangible damage to this most important sphere, which affects not only the general
cultural level, but also the national identity of all representatives of Russian soci-
ety. At present, we can state a disappointing fact: an entire generation has grown
up that not only does not possess the cultural codes for perceiving information
conveyed to the audience by professional art journalism, and this generation is
not only not at all interested in even contemporary art and literature, not to men-
tion the classics, Russian and world, but representatives of this generation are
also proud of such ignorance, flaunting it. In these conditions, art journalism has
to take on not only the functions of professional criticism and information about
cultural events, but also an educational function, which, in order to be effective in
the modern conditions of the development of various entertainment formats and
technical means by which such formats are implemented, must be carried out in
an unobtrusive form, without moralizing overtones. It seems that the sanctions
imposed by the collective West on everything Russian, aimed not only at imple-
menting economic and political pressure, but also at implementing the principles
of the “cancel culture”, create favorable conditions for the effective development
of Russian art journalism, as strange as it may seem, becoming a quite tangible,
rather painful challenge, but in essence, quite surmountable.

The research methodology includes the observation method, the modeling
method, the comparative-contrastive and deductive-inductive methods.

Main part.

Journalism is gradually becoming part of the entertainment industry, criticism
- a form of marketing, which, as the researchers correctly noted, causes the de-
velopment of opposite trends - the commercialization of art journalism and the
growth of professional apathy [9, p. 539]. Professional art journalism is trying
to defend its recent role as arbiters and culture bearers, but it is far from always
possible to return to its former status. Indeed, art journalism, being by its nature a
multidimensional phenomenon that is realized simultaneously in the mass media
and cultural spaces, nevertheless remains in demand and relevant. Despite the

EEESN |99



Scientific research of the SCO countries: synergy and integration

fact that the term “art journalism” itself, as well as the broader concept of cultural
journalism, appeared in the media thesaurus quite recently, it unites areas tradi-
tional for journalism and publicism in general: literary, artistic criticism, news
coverage in the cultural sphere, author’s reviews of any events and activities in
the cultural sphere. At present, art journalism includes a wide range of materi-
als that are presented in various genres. The general goal of art journalism is the
popularization of art and literature phenomena with the expectation of expanding
the target group; the audience of art journalism does not always have to have pro-
fessional competencies in forming their own opinion about a particular aesthetic
phenomenon. For all its focus on popularizing cultural phenomena, art journal-
ism maintains a deep immersion in the material, and the authors working in this
area of journalism are, first of all, professional art historians, initially addressing
a narrow circle of professionals and art connoisseurs, and secondly (and far from
always and not necessarily) transforming their message for a wider audience. In
any case, here we can talk about a certain “blurring” of the boundaries of cultural
journalism, which adapts cultural phenomena to the demands of the masses, and
art journalism, which remains elitist, addressing an addressee capable of indepen-
dently decoding complex art texts. At the same time, with the expansion of the
capabilities of the World Wide Web, it must be noted that any person who does
not belong to the professional community of art journalists now has the oppor-
tunity to speak out on any issue, including those related to art and literature, and
therefore art journalism itself and, more broadly, cultural journalism, are forced to
change. Now it is not enough to just acquaint the audience with reviews or report
on any events taking place in the cultural space - it is important to comprehend
the processes of modernity that influence the life and development of culture, to
understand what are the options for the development of certain cultural events. In
other words, a journalist working in the field of art journalism must have an active
life position and a broad outlook, not lock himself in an “ivory tower”, but act in
accordance with dynamically developing factors that determine the very attitude
to specific cultural facts, forming the worldview of his addressee. We agree with
L.V. Vysotskaya, who rightly asserts: “We cannot wait for a new Oswald Spengler
to come and write a new “Decline of the West”, where he will explain every-
thing. We must do it ourselves” [1, p. 207]. The mission of a journalist, no matter
what segment of the media space he works in, is to focus not on business or on
the government, but on society. Social responsibility in this case is positioned as
compliance with patriotic ideals and the national idea. It is clear that art journalism
should be outside of politics, but in the modern world all phenomena of not only
public but also individual life are directly dependent on political decisions and the
state of the economy, which, in turn, can no longer dictate its terms everywhere
and to everyone. It is clear that in modern conditions, the constant adoption by
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the collective West of packages of sanctions against the Russian Federation, the
People’s Republic of China, the Democratic People’s Republic of Korea and other
states has a decisive, often negative, impact on the economy of Western countries
themselves. And the economic basis, in turn, determines the superstructure struc-
tures, including the cultural sphere in all its diversity. It is correct to understand the
activity of a journalist as one that is equal in its spiritual potential to the activity of
a teacher, doctor and cultural worker. And, of course, first of all, this applies to an
art journalist. Constant contact with people, social activity determine the journal-
ist’s great responsibility to society. Art journalism, especially in its analytical and
critical segment, does not currently have a central place even in sections devoted
to cultural topics. It is obvious that all the attention of the public, both Russian
and global, is focused on issues of war and peace both in Europe (which is con-
nected with the special military operation conducted by the Russian Federation)
and in the Middle East, as well as in connection with the situation around Taiwan.
However, we emphasize that art journalism should in no case give up its positions,
although even in calmer times it never occupied the central segments of the media
space. Art journalism should remain a stronghold of a spiritual, sensitive person
who finds moral support in the tradition of spirituality, albeit transmitted by an
insignificant social group. The start of the special military operation in February
2022 was marked not only by the adoption of a number of economic sanctions
against Russia, but also by the collective West’s attempts to ban Russian culture,
to refuse to perform music created by Russian and Soviet composers, to stop col-
laborating with prominent Russian performers, to not hold exhibitions in Rus-
sian museums, to not carry out academic exchanges with Russian universities, etc.
Such a massive refusal to even mention anything Russian turned out to be directly
related to the phenomenon of the “new ethics” and “cancel culture” that had de-
veloped in the media space long before the start of the SMO.

In the modern media space, the so-called new ethics and the corresponding
“cancel culture” are now a kind of key narrative principle that to a certain ex-
tent allows us to judge current information: the communication strategies used
by modern art journalism shape the media reputation of artifacts and the cultural
environment. The modern media space is fundamentally focused on providing the
addressee with reliable and consistent information, but the so-called new ethics
and cancel culture are capable of producing contradictions in the goal-setting of
the art journalist, which is correlated with the demands of the audience and with
the filtering of the information flow. It is important here, in our opinion, to empha-
size that in relation to art journalism, a very noticeable shift in emphasis, especial-
ly in the last two years, has been towards non-professional online criticism, which
has recently become especially popular and has a certain degree of authenticity
in relation to the object of art journalism under consideration. It seems that this is
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not accidental: such non-professional art criticism is not controlled, is relatively
independent, creative in relation to the art narrative. However, the absence of pub-
lic control also has the opposite, purely negative effect, canceling the restrictions
on the observance of professional and universal ethics, aesthetic criteria, public
morality. Modern art journalism is increasingly characterized by the perception of
art objects from the standpoint of everyday psychology, the network axiosphere,
becoming individual creativity about creativity. A comprehensive description of
the need and content of the “institute of ethical control and ethical expertise in
the field of information ethics” [2, p. 29] allows us to describe it as a mechanism
that is an integral part of the professional ethics of a journalist, with which in the
modern media space the phenomenon of cancel culture is closely connected and
conditioned by uncontrolled media criticism: “Social networks have democratized
shaming, expanding its reach, removing any softening or humanizing context and
leaving a huge mark on what could have been simple recklessness...” [3], as well
as “with the absence of a self-regulation procedure in the system of socially sig-
nificant media criticism” [6, p. 349].

Let us note in this regard that such a falsely understood democracy in the
media space contributed to the development of the process of “cancellation of
Russian culture”, which was supported by the art journalism of the collective
West against the background of political decisions, for example: “After the start
of the special operation in Ukraine, Western countries attempted to “cancel” Rus-
sian culture, refusing performances, productions and other events related to our
country. However, attempts to isolate Western viewers from everything Russian
have failed — Russian art is still available in Europe” [5]. It is noteworthy that the
“cancellation of Russian culture” is directly linked to an attempt not only to de-
prive Russian performers or exhibition organizers of economic benefits, but also
to damage Russia’s image in the international arena. However, the absurdity of
such decisions is obvious: Russian culture is an integral part of world culture, so
it is fundamentally impossible to simply ban or ignore its achievements: despite
everything, theaters around the world will stage plays by A.P. Chekhov and A.M.
Gorky, will hold exhibitions of Russian artists from different eras, will perform
and listen to music by Russian and Soviet composers, and ballet and opera troupes
of Russian theaters will perform, for which the works of Russian authors occupy a
leading place in their repertoires.

Western European cultural figures and art journalists rightly emphasize in this
regard the absurdity of political decisions that extend to the cultural sphere, for
example: “It will not be possible to cancel communication between the authorities
and society, or Russian culture itself, RT TV presenter Peter Lavelle is sure. “It
would be comparable to amputating one of the limbs if you try to cancel Russian
culture. Today’s attempts at “cancellation” are part of an ideology that is regulated
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by the elites, but their narrative is absolutely not contextualized,” he noted” [7].
In the given fragment, what is noteworthy is the very placement in the same row
not only of the authorities and society, but also of culture, as well as the legitimate
understanding of “cancel culture” as a fragment of an ideology imposed by the
political and economic elite of the West, which entails an incorrect interpreta-
tion of what is happening by an ordinary person who perceives reports about the
“cancellation of Russian culture” in a series of other news items. Nevertheless,
there are, of course, cases when the “cancellation of everything Russian” is un-
derstood literally and transferred from the sphere of politics and economics to the
cultural space, for example: “The Pomeranian Philharmonic in Poland excluded
works by Russian composers from its repertoire, although it announced that this
measure was temporary and that Russians would return to the program as soon as
peacetime arrived. Among other bans in Poland is the cancellation of Mussorg-
sky’s opera Boris Godunov and the disappearance of Shostakovich’s symphony
Babi Yar from the program of the Beethoven Festival in Warsaw” [4]. Of course,
in this case, Russian art journalism opposes such ideological bans with a neutral
tone of communication, modeling a news report, while it is important to note that
minimizing the evaluative component will most likely be the most advantageous
communication strategy, allowing the correct value coordinates to be broadcast in
the media space, capable of uniting Russian society in difficult times.

The museum media space also falls within the scope of consideration from
the standpoint of the “cancel culture”, however, here too, a gradual and steady
decline in its influence is observed, for example: “According to the “Association
of Galleries”, Russian contemporary artists are shown in Italy, Austria, Germany,
Estonia, and South Korea. “Artists continue to move between countries, create art
in various residences, temporary workshops, and sometimes immediately sell it to
local collectors,” noted a representative of the Association” [5]. We should also
note that art journalism, albeit in a news format, conveys to its addressee the main
value guidelines and, by broadcasting information outside of certain evaluative
components, confirms the influence of museum collections and exhibitions in the
cultural sphere despite the “cancel culture” asserted by the collective West, for ex-
ample: “State guarantees for the protection of exhibits played their role - all works
from state museums returned home. And 170 paintings and sculptures from the
Morozov brothers’ collection, and exhibits from the Hermitage that participated in
the exhibition in Milan “Grand Tour. The Dream of Italy from Venice to Pompeii”
- although Finnish customs officers tried to detain them at the border. Works from
the exhibition “Kandinsky, Malevich and the Russian Avant-Garde: Revolution-
ary Art” returned from Seoul. From London - items from state museums from the
exhibition “Faberge in London. From Romanticism to Revolution”. In total, more
than 1,500 museum exhibits from Europe, the UAE, Japan, Oman, and Belarus
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were returned to Russia. But conclusions were drawn. On March 3, the Russian
Ministry of Culture made an official statement that it was suspending the tem-
porary issuance and temporary export of museum items from the territory of the
Russian Federation” [8]. Let us emphasize in this regard that the “cancellation of
Russian/Russian culture” is, first of all, a strategic concept of Western countries,
destructive in nature: its main subjects are government bodies, while business and/
or the professional art community are not only not interested in such actions, but
also recognize the harm caused by government structures to the cultural sphere,
and often openly support interaction with Russian cultural institutions and do not
imagine a cultural space without the inclusion of the Russian segment in it.

Conclusion.

In the context of modern challenges, which are quite destructive for the very
openness of world culture, Russian art journalism is capable of resisting aggressive
manifestations of political forces: its role in preserving national self-awareness
and patriotic education of the masses is enduring. At the same time, the adherence
of an art journalist to the principle of non-interference in foreign policy processes
(culture should not depend on political elites) does not at all hinder the process of
implementing the idea of national dignity and pride for one’s country in the textual
and discursive space of art journalism. An art journalist should directly express
his/her public position, maintaining a respectful attitude towards the achievements
of world culture as an enduring value, affirming the humanism of art.

Conclusions.

“The abolition of Russian/Russian culture” appears as anti-branding of the
state: the national culture itself and its figures are boycotted as being connected
with the government, as being financed by the state authorities. Serious damage to
Russia’s image can be caused if cultural figures condemn state policy or refuse to
support the actions of the authorities and, thus, by their example, and sometimes
by direct appeal, contribute to destructive processes. In this regard, the value of
art journalism as an educational and news resource increases many times over, but
it is necessary to emphasize that journalists working in this area must, on the one
hand, consistently implement in their activities the principle of independence of
culture from political elites, but, on the other hand, affirm the ideas of national dig-
nity and patriotism. Culture is one of the most semiotically loaded components of
the Russian Federation brand, and the “cancellation of Russian / Russian culture”
aims to exclude the country and its representatives from the cultural space of the
collective West, thereby depriving the public of understanding Russian culture as
freely developing, pointing out its dependence on state power and its decisions.
Art journalism must respond to these challenges and, in the long term, increas-
ingly effectively counteract the attempt to split Russian society through various
genres and formats inherent in it in the modern media space.
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Abstract. This article is devoted to the notional component of the Ossetian
linguocultural concept of Khwytsau ‘god’. Based on dictionary entries, the
Nart epic and Ossetian paremias, the article analyzes Ossetian ideas about
God. Through a consistent semantic analysis of the objectifiers of the concept of
Khwytsau, as well as etymological analysis, we managed to isolate the cognitive
features of the concept in its conceptual structure.

Keywords: linguocultural concept, nominative field, Khwytsau, cognitive
feature, concept core, notional component, linguoculture.

The notional component of the linguocultural concept is studied through the
analysis of dictionary and other definitions that allow: 1) to present a socio-cul-
tural reference, i.e. to carry out a cultural-historical or socio-historical commen-
tary informing about the time of the appearance of a linguocultural character type
through the historical-cultural and socio-political events of a certain time; 2) to
identify the etymology of the name of the studied linguacultural type; and 3) to
determine the cognitive features of the concept under study [9, p. 39].

The model of linguacultural type distinguishes between the core and the pe-
riphery [17, p. 48]. The core is represented by dictionary definitions that reveal the
content of the concept in identifying the specifics of its linguistic expression. The
periphery reflects the subjective experience realized in various pragmatic compo-
nents of the lexeme, its connotations and associations [11, p. 58].
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The main methods of concept analysis:

1) analysis of dictionary interpretations of the keyword in as many dictionaries
as possible. A selection of all possible characteristics of the concept is made of the
interpretations;

2) study of the polysemy of words in the process of its development. Analysis
of the order of appearance of new meanings of words allows us to establish the
features of the studied concept that determine this development [17, p. 49].

In this study, the notional component of the concept ‘Khwytsau’ is revealed by
analyzing Ossetian and Russian-language explanatory dictionaries, mythological,
philosophical, encyclopedias, reflecting the content of the studied linguacultural
concept ‘Khwytsau’.

Dictionary entries ‘Khwytsau’ are presented both in printed publications and
in electronic encyclopedias and dictionaries.

Khwytsau (pl. khwytsceuttee) — god [16, p. 491].

In identifying the origin of the word Khwytsau, V. Abaev turned to different
languages, but since the Christianization of the Alans took place in the Caucasus
(in the 10th century), it is here that V. Abaev believes is the only correct place to
look for the proto-form of the word Khwytsau. The scientist turned to the Lezgin,
Georgian, and Chechen languages. In search of the proto-form, V. Abaev also
turned to the Aryan languages of the Saka region, since of all languages the Saka
language was the closest to Ossetian, cf. Lezg. xucar ‘god’, probably to Georgian
xucesi ‘elder, ‘priest’. Georgian xuca, in turn, as the scientist notes, is connected
in paleontological terms with ca ‘sky’; cf. Chechen ¢’u ‘deity’. V. Abaev drew
attention to the fact that the Ossetian word x,ycaw (Khwytsau) cannot be com-
pared with Sogdian xutaw, khorezm xudau ‘god’, since the transition t — ¢ in
this case cannot be justified in any way. However, the contamination of Caucasian
*xuca with Iranian xutaw cannot be ruled out [1, p. 255-256]. According to A.
Chochiev, the Saka language really does have a god hutaw ‘hutau’, “hu — good’,
‘taw — strength’, and “V. Abaev noted that hutaw is not the “progenitor” of the Os-
setian theonym ‘xucau’, leaving without attention the form huthaw, from which
‘xucau’ (<hu-TH-aw) is obtained quite well” [4, p. 38].

According to the Dictionary of Philosophy, the concept of Khwytsau is un-
derstood as a religious character in Ossetian mythology, which implies something
supernatural, the strongest, the most intelligent, the wisest, and thanks to these
qualities he is the creator of everything in the world, and can also control all the
processes occurring in it. Khwytsau is unknowable, an object of blind worship and
faith [6, p. 435-436].

In the Ethnography and mythology of the Ossets it is said that Khwytsau is
the one great god — the creator of the Earth, a celestial being, an invisible su-
preme deity, often called Khwyceeutty Khwytsau ‘God of Gods’. His location is
also mentioned there: “Living in heaven ...”; Khwytsau is omniscient: “He knows
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everything that happens on Earth”; he has a mediator: “His mediator between
Heaven and Earth is Wastyrdzhi.” Here he is also described as the murderer of the
Nart Batraz. Human qualities and emotions are also attributed to him, namely, the
ability to cry: “The name of Khwytsau is associated with the emergence of three
Ossetian sanctuaries — Rekom, Mykalgabyrta and Taranzheloz, which arose in the
places where Khwycau’s tears fell, shed by him on the occasion of the death of
Batraz, doomed by the God himself.” According to this source, the Ossetian God
is not only merciful, but also cruel, he can both curse and destroy: “Khwytsau
cursed the Narts, who imagined themselves equal to him, and ultimately destroyed
them ...” [5].

In “Myths of the Peoples of the World” Khwytsau is described as the only
Great God, the Creator of the Earth, the Mother of the Earth, a celestial being, an
invisible deity. “Khwytsau is all-seeing and all-knowing, has a mediator between
Heaven and Earth (Wastyrdzhi). Khwytsau occasionally descends to earth. With
the help of the Sun, he destroyed Batraz. After the Narts demanded that Khwytsau
openly come out to meet them and measure his strength with them, Khwytsau
cursed the disobedient Narts and sent them death by starvation [12, p. 609], which
also does not speak of his gracious good character.

According to Kh. Tsgoev, in Ossetian mythology, Khwytsau is “the Supreme,
the one and only creator of the world, the patron of all that exists, the life-sustain-
er.” His more precise location is indicated here: “in the seventh heaven.” He is in-
vincible: “no one will ever defeat him...”, despite the fact that he has an opposing
force: “The opposite force to the power of the Supreme on earth are the dalimons”
(demonological characters of Ossetian folklore). “He bestows fate: “distributes,
gives life, fate and happiness to people. He sees everything and knows everything:
who to bestow with good, and who to punish with misfortune...” [3].

And here again we find confirmation that the God of the Ossets is not always
merciful: “There is nothing on Earth more terrible than the curse of the Supreme”
[3].

Also, according to the beliefs of the Ossets, Khwytsau has a dwelling [3].

The conducted analysis of dictionary definitions allowed us to identify the fol-
lowing key features in the structure of the concept of Khwycau: 1) the Creator of
the Earth; 2) the Creator of all that exists; 3) the patron of all that exists; 4) the
only God of the Ossets; 5) the punisher of the Narts; 6) the murderer of the Nart
Batraz; 7) the determiner of human destinies; 8) a celestial being; 9) a homeowner.

This statement is also confirmed by the following fragments of the Ossetian
Nart epic and Ossetian proverbs and sayings:

Conceptual feature

- creator of the earth/world:

Xyvtyay — oyueitvt pagpeenouccez (‘God is the creator of the world’); Ayue uy
needxncol moixxeeit Hee pageenovicma Xyotuay (‘God did not create the world just
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for one person’); Ayneiivt uyncez Xyviyay pagheenovicma (‘The world was created
by One God’); Xysiuay oyneiivt Kyvl cheenovicma, yeeo adem cKeHblHbl hoeno
ckooma (“When God created the world He decided to create a man’) [13, p. 14].

Conceptual attribute

- creator of all things:

Aoceiimazeen Xyviuay — iice pammeee, iice eeosexceez ‘God is the creator
of man, his patron and protector’; Xeep3ystnomosr ocep Xyviyay ckooma, cemce
goroyvinomet ocep ‘Both the beautiful and the plain ones are created by God;
Aoceiimaorncer Xyviyay pammet cemee iice 3cexx aiicet ‘God gives a man, and the
Earth takes him away’; Aoceiimaoxncer Xyviyay Kyvt nee paomaum, ycedocep cei
ocenumon cpeenovicmauo ‘If God had not created a man, then the devil would
have created him’; Xop3 mao Xysiuayst pagpeenouczee y ‘A good mother is a cre-
ation of God’; Xystyayst ckono pecmaz aoem cvixaz ademmem molxeeil Hoe
aeedypeiny ‘Good peoples created by God do not attack their neighbors’; Xysiuay
ucepvinen ysl cheendvicma, yvioonen yomee uc ‘Into everything that God cre-
ated for life, He breathed a soul’; IJeecmyap3zon — Xyviyaysr ckono ‘A benevo-
lent person is the creation of God’; Cerrzoitmeemer ocep Xyviyay uyxyvizon
He ckooma ‘God created women different’; Cuipost ocep Xywiuay ucepvinmce
paoma ‘God also created animals to live; Tady ne Pammeez, ne Cihoenouccezcen!
‘Glory to our God, our Creator’; Tady Xysiyaycen xveeyst, yapo uu paoma ‘“We
must glorify God, the one who gave us life’; Teennyowst ocep Xyviuay ycepvincen
cgheenovicma ‘Even the coward was created by God so that he could live’; @wic
Xyvtyaywt cheenoucece uyeepeezon y ‘The Lamb is God’s creation’; Xamusipeeenaz
— Xysiyayot ckono ‘A forgiving person is God’s creation’; Tady dyneckeencez
Cmuip Xyviyayeen! ‘Glory to the creator of the universe, the Great God!’; Anwst
you1 ocep Xyviyay yeepoinmee paoma ‘God created every person for life’; Annaiaz
yu gheeyuc, youii ocep Xyviuayol pamece y ‘Even the disgraced is created by God’;
Anywioep Xyviyayot pamece y ‘Everything was created by God’, ‘God is the cre-
ator of everything that exists’.

3aeomee Ovin cezeep Kywl peemubixcmoicmol,

Xveecmmee Xyviyaymee yeo gheenvizbovicmol:

«Yee, ne cipeenouceez, oceymee xvacm Kenem.

ILcecvout nee uyzait Hapmut *noon bampaos... [14, p. 429]

‘When the deities were already too worried,

They complained to God:

“Oh, Creator, we are looking for help from you

Protect us from the steely Batraz’.

Conceptual attribute
- patron of all existing:
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Peecmaz kyceez aocem Xywvtuyayol peedzexcmeeit — Xyviyayot yazeee ‘God
protects the righteous working people’; Cadeip — Xysiyays yaszeez ‘God protects
a calm person’; Caovip — Xyvtuayst ¢heeoszexcm ‘God protects a calm person’;
Tyootcorncotn noeco3unadnt oxoln — Xyviyaysl yazee ‘God protects the one who
commits murder for the sake of justice’; Yazwe ocem Xyviyayeen cepsvicm keei
¥, yotit 30n ‘The guest was sent to you by God, mind this’; Yazez Xysiuaycei
cepevicm eceiiiivt ‘The guest is sent by God’; Yazee — Xyviyayer yazeee! ‘A
guest is under protection of God’; @@nowemee oep — Xyviyayvt peedsexcm,
eenoazecemmee ocep ‘Both roads and travelers receive the protection of God’;
Keenzce ceqpcvimepmeae — Xyviyaynt eeedacud ‘The named brothers are under the
auspices of God alone’; Kaeposzvinoceemmon Xyviuaymee ceepmazono xvi2b0bl uc
‘A generous person is in a special list with God’; Keepozstnocemmoncen Xyviuayut
oycepmmee ocep zom cmol ‘God’s gates are open to a generous person’; Kyewez
aoemmee Xyviyay iie ‘pzom 30axwr ‘God faces the praying people’; Xysiyayn
Xybr30cep aeesap — ayovtnozunad ‘God’s best gift is his protection’; Am ayocez
Xyvtyay 3cexxon nezeen e kvyx capesma anemem maozancen ‘Here the pa-
tron God helped the man with the assistance of magic’ [14, p. 724]; O cmoip
Xyviyay, keeii ovin ghaeozcexcoin, yvioon oe yascee daxcen! ‘O Great God, protect
those for whom I pray!’ [15, p. 12]

Conceptual feature formulated as

- the only God of the Ossets:

Pacmut papcxceucez — Hyneez Xyviyay ‘Defender of the righteous ones is only
God’; Ayneast uyneez Xyvtuay pageenovicma ‘The world was created only by
God’; Anvt adcemeen xuycen Xywviyay neeii ‘God is one’; Anst adempixammceeH
xuycen Xyvlyay u, uu 3ee2vbl, ybl00H cmbl M@H2OUH2eHOMcvime ‘Those who
claim that every nation has its own God are false believers’; A uyneez Xyoviyay,
@moan KemeeH Heell, @xxyviczen®e ey me cuaxc eme me uvizeen! (15, p.
12] ‘Oh, one incomparable God, help my son-in-law and my daughter.’

Conceptual attribute

- punisher of the Narts:

Coipoonst napmeen Xyoviyay ce ceegpmol moixxeeii paoma ‘God created
Syrdon for the destruction of the Narts’.

We find confirmation of this conceptual feature not only in proverbs, but also
in the Nart epic. The legend of The Death of the Narts describes how the Narts
became proud, stopped honoring God, for which they were destroyed by Him:
... emee colH Xysluiay uyyslil ce mbleeaz acKvyvloma, emee d6azzaou Hapmeen
epmecm ce Hom, emee Hulp Hepmon aeee nan u [15, p. 607] ‘...and God de-
stroyed them, and only the glory of the Narts remained on earth, not a single Nart
is left’.

Conceptual feature

- the murderer of the Nart Batraz

110 || International Conference



FEABEFRIRARF: BRI R4

In the Ossetian Nart legends, Khwytsau acts on the side of the celestials in their
fight against the Narts, and is one of the murderers of the famous Nart Batraz [5].

Conceptual feature

- determining fate

Khwytsau bestows fate: “he distributes, bestows life, fate and happiness on
people. He sees everything and knows everything: who to bestow with good, and
who to punish with misfortune...” [3]. For this feature in the Ossetian language
there is a lexeme amonooeemmeez (‘giving fate’) — an epithet applied only to the
word Khwytsau, and in another context being its synonym.

Xyvtyay — amonoemmeez y ‘God determines fate’

Conceptual feature

- a celestial

«Kuss Ha HeOe...» “Living in Heaven...” [5]

«OH cym1 B caMOM HanBBICIIEM Ha/lHeOeCHH — Ha ceZbMOM HaHeOecum» [3]
“He exists in the highest Heaven — in the Seventh Heaven”.

Conceptual feature

- homeowner

«Tompko YacTBIpIKH, TOBOPAT B HApOAE, MOXKET 0e3 CTyKa BOUTH 6 déepu
Bcespimaero. .. » [5] “Only Wastyrdzhi, as they say, can pass through the doors of
the Almighty without knocking...”

So, the concept of Khwytsau among the Ossets serves to nominate God, the
patron of the Earth and Heaven, the patron of all that exists.

We have examined the conceptual component of the concept of Khwytsau
in the Ossetian linguoculture. The analysis of lexicographic sources allowed us
to classify this concept as a culturally specific group. In the course of the study,
the dominant semantic features of the concept under study were described. We
include in the core of the concept “Khuytsau” lexical units that are united by the
seme “Creator of the Earth”: “God of Gods”, “the only God of the Ossets”, “In-
visible Supreme Deity”, “Creator of all that exists”, “Creator”, “Celestial Being”,
“The Wisest”, “Omniscient”, “Invincible”.

References

1. Abaev V1. Istoriko-etimologicheskij slovar’ osetinskogo yazyka [Historical
and Etymological Dictionary of the Ossetian Language], t. 4, Leningrad: Nauka,
Leningradskoe otdelenie, 1973. 326 p.

2. Ajlarty I, Geedzhynaty R., Kcojty R. Iron disscegtee cemce cembiscendtce
[Ossetian Proverbs and Sayings]. Dzceudzhyh ceu: Ir, 2006. - 712 p.

3. Cgoev H.F. Slovar’ osetinskoj mifologii i uklada zhizni [Dictionary of Ossetian
mythology and way of life]. http://soigsi.com/books/tsgoev2015.pdf

HEF 2 | m




Scientific research of the SCO countries: synergy and integration

4. Chochiev A. R. Ir-As-Alanskoe edinobozhie: teologiya, teosofiya [Ir-As-Alan
monotheism: theology, theosophy]. Ckhinval, 2009. 100 p.

5. Driaev. Yu. Iron adceemy etnografi cemce mifologi [Ethnography and Myphology
of the Ossets] file: ///D./UserData/Desktop/Dissertaciya/Yu_Drjaev_Oset_russ_
slovar%20

6. Filosofon dzyrduat [Dictionary of Philosophy] / scejrag redaktor Geebceraty
A.D. Ckhinval, 2015. — 480 p.

7. Gutiev K. C. Iron cembiscendtce [Ossetian Proverbs]. Viadikavkaz: Ir, 1976.
-355p.

8. H'azity M. Iron hezna. Ambiscendtce. [The Ossets’ Treasury. Proverbs]
Ckhinval: Cykura — Dzceudzhyh’ceu: Orion, 2013. 350 p.

9. Karasik V1., Dmitrieva O.A. Lingvokul turnyj tipazh: k opredeleniyu ponyatiya
// Aksiologicheskaya lingvistika: lingvokul turnye tipazhi [Linguocultural type:
towards the definition of the concept // Axiological linguistics: linguocultural
types]. — Volgograd: Paradigma, 2005. — 195 p.

10. Kobylty Ch. Hceeznadon. Ambiscendtce [Proverbs]. Dzceudzhyhceu: IR,
2008. 616 p.

11. Maslova V.A. Vvedenie v kognitivhuyu lingvistiku: ucheb. Posobie
[Introduction to Cognitive Linguistics: A Textbook]. - Moskva: Flinta, Nauka,
2004. - 293 p.

12. Mify narodov mira. Enciklopediya [Myths of the Peoples of the World.
Encyclopedia]: v 2-h t. / Gl. red. S.A. Tokarev. — M.: NI «Bol’shaya Rossijskaya
Enciklopediya», 1998. T.2, K-Ya. -720 s. s il.

13. Narty kaddzhytce. Iron adcecemy epos [The Narts’ Saga. The Epos of the
Ossets], fyccag chinyg. Dzceudzhyh ceu: Iryston, 2003. - 595 p.

14. Narty kaddzhytce: Iron ademy epos [The Narts’ Saga. The Epos of the
Ossets] / Teksttee baceettee kodta, chinyg cemce dzyrduat sarcezta Hemycaty T.;
zonadon red. Dzhykkajty Sh.: Ceegat Irystony Abajty V. nomyl gum. cemce soc.
irtascenty in-t. - Dzceudzhyh "ceu: IPO SOIGSI. Ahscezcem chinyg. - 2011. - 544 p.

15. Narty kaddzhytce: Iron ademy epos [The Narts’ Saga. The Epos of the
Ossets] / Teksttee baceettee kodta, chinyg cemce dzyrduat sarcezta Hemycaty T.;
zonadon red. Dzhykkajty Sh.: Ceegat Irystony Abajty V. nomyl gum. cemce soc.
irtascenty in-t. - Dzceudzhyh ceu: IPO SOIGSI. Feendzcem chinyg. - 2010. - 766 p.

16. Osetinsko-russkij slovar’ [Ossetian-Russian Dictionary]. 5-e izdanie. Nauch.
red. T.A. Guriev. Vladikavkaz: Alaniya, 2004. 540 p.

17. Popova Z.D., Sternin I.A. Kognitivnaya lingvistika. Uchebnoe izdanie
[Cognitive Linguistics. Textbook]. Moskva: AST: «Vostok-Zapady, 2007. — 314 p.

112 || International Conference



FEABEFRIRARF: BRI R4

DOI 10.34660/INF.2025.42.76.129

SRR LB RIS TT 52
OBJECTIFICATION AND SACRALIZATION: THE
SPORTSWOMAN’S BODY AS A FIELD OF SEMIOTIC STRUGGLE

Yaremenko Nikolay Nikolaevich
Associate Professor
Financial University under the Government of the Russian Federation

TRE . AR T G BTG L Ig ) 53 S A AT AT 5 2200,
W T EA N2 4E B JE AT S )1 WEFCERTT 1 oc b BARAEA B b R )i
FEZ AR SNASHE EA R 204, B BRI ARG, B 38, A L2 2 2
SR, IR KR B BRARIZ B K A DLBAHEAL, o BRI a2
TR RN AR PRATE SR SE SR R

AWFTURFHISE A RINEIITERT “Aiint” AT 52— AFEARIRANAN ]
PR AR (D7, MKk, HE) BIATTRIL. AR 1 I Eem 2 i op i
HAMGIER] ARG e, tomtl SRR, (i s sh AR LR RS
ARG

W, AT T EAIIZNES IR, 55 R AMEARCAT NARIE AT 55 4L
B RMFERT e XEETTERBPARZ N DAL Sy LIRS HSALIH R
W&, KRz sl RIS R T HFAC MRS SR DR T ITE XRS5 R
GUUAAH EAER, CEARE S SR IEiE | Lotz 2 5 S AR 2 25 3

R RBTFT 2 LS5 Sk, Ptk #EAb A TS, SRR
AFIRRBR. Sy S5 1SS AE R AL RAE.

Annotation. This study offers a comprehensive semiotic analysis of the female
athlete’s body in contemporary sports discourse, revealing it as a multidimensional
and ambivalent sign. The work investigates the dynamic interplay of two key,
often conflicting processes: objectification, which reduces the body to an object
of visual, aesthetic, and at times sexual consumption, minimizing the athlete’s
subjectivity; and sacralization, which elevates the body to an almost sacred
symbol of discipline, overcoming human limits, and perfection.

Particular focus is given to the semiotics of body vulnerability and ‘breakdown’
— public manifestations of injuries, physiological limits, and uncontrollable
biological processes (such as fatigue, vomiting, menstruation). It is demonstrated
how these moments, paradoxically, not only attest to human fragility but also
reinforce the narrative of sacralization, highlighting the athlete’s incredible will
and sacrifice.

HEF 2 | 113




Scientific research of the SCO countries: synergy and integration

Finally, the analysis extends beyond the body’s dynamic function, by examining
the semiotics of permanent markers and personal expressions: tattoos, hairstyles,
and pre-competition rituals. These elements are explored as signs of personal
history, identity, psychological state, and cultural belonging, transforming the
athlete’s body from an instrument into a carrier of unique meanings. The research
reveals how all these semiotic systems interact, shaping a complex understanding
of the female athlete’s body within the cultural space of sport.

Keywords: Semiotics of sport, Female athlete’s body, Objectification,
Sacralization, Sports discourse, Body vulnerability, Physiological limits, Identity,
Tattoos, Athletic rituals, Gender in sport, Visual representation.

In the semiotics of sport, the athlete’s body appears as one of the most loaded
with meanings and contradictory signs. It is not only a tool for achieving a sport-
ing result, but also a powerful carrier of cultural, social and aesthetic meanings
transmitted to the audience. When analyzing sports discourse, especially when
it comes to the body of a female athlete, two powerful and often conflicting pro-
cesses of semiotization are clearly evident: objectification and sacralization. Un-
derstanding how these processes are formed and interact is critical to decoding the
complex messages circulating in contemporary sport.

One of the dominant semiotic processes is objectification, in which the ath-
lete’s body (a phenomenon that certainly also occurs in men, but for women it has
a much more pronounced and socially problematic character) is reduced to the
level of an object — either for the gaze, or for consumption, or as a functional tool.
This process ignores or minimizes the subjectivity, personhood, and autonomy of
the athlete herself.

From a semiotic perspective, objectification is realized through a whole spec-
trum of signs. First and foremost, this is visual representation: media, whether
television, photojournalism, or social media, often focus attention not so much on
athletic achievements or technical skill, but rather on the athlete’s appearance, her
figure, and details of her equipment not directly related to performance. Angles,
close-ups of specific body parts, the selection of images — all serve as signifiers
whose primary signified is attractiveness, aesthetics, or even sexuality, rather than
solely athletic prowess.

An additional sign contributing to objectification can be the design of the
sports uniform itself. In a number of sports, it is deliberately made more revealing
or form-fitting, serving not only a functional role but also as a signifier emphasiz-
ing the body as an object of aesthetic or sexual perception. Swimsuits in gymnas-
tics, uniforms in beach volleyball or track and field, thus become part of a semiotic
system that contributes to objectification.
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Beyond the visual, objectification also manifests at the narrative level. Sports
commentators and journalists frequently shift focus from analyzing the course of
the competition, strategy, and technical execution to discussing the athlete’s ap-
pearance, her emotional expressions (often interpreted through the lens of gender
stereotypes), or even her personal life. This creates a discourse that places the
athlete’s body in a context distinct from purely athletic achievement. Furthermore,
the commercial aspect of sports exacerbates this process: athletes’ bodies are ac-
tively used in advertising campaigns, often not directly related to sports, where
they serve as attractive models. Here, the body becomes a sign selling a product,
completely detached from its primary athletic function. Finally, the influence of
external beauty standards also contributes to objectification, forcing the athlete’s
body to be evaluated not only by its functional suitability for a specific sport but
also by its conformity to external aesthetic norms, which can sometimes contradict
athletic requirements.

Thus, through these and numerous other signs, objectification reduces the
complexity of the athlete to their physical shell, making the body an object of
consumption — visual, aesthetic, and at times sexual — on the part of the viewer,
media, or industry.

However, parallel to the process of objectification, a seemingly opposite pro-
cess also occurs in sports discourse — the sacralization of the athlete’s body. This
semiotic process elevates the body to an almost sacred, revered object, embodying
the ideals of discipline, physical and mental perfection, overcoming human limits,
and complete dedication. Within the framework of sacralization, the body is per-
ceived not as a passive object for viewing, but as an active subject, the result of
titanic labor, unyielding will, and spiritual strength.

The sacralization of the body is expressed through a series of signs and narra-
tives. One of the key elements are stories about years of grueling training, coura-
geous overcoming of injuries, strict discipline, and self-restraint. These narratives
create an aura of sanctity, reverence, and sacrifice around the athlete’s body, mak-
ing it a sign of will and perseverance.

In sports where the aesthetics of movement are important — gymnastics, figure
skating, synchronized swimming — sacralization manifests through admiration for
the purity of lines, the perfection of element execution, grace, and expressiveness.
Here, the body is revered for its ability to achieve exceptional aesthetic form and
control, which is read as a sign of supreme mastery and harmony between body
and spirit.

In sports based on physical prowess, such as sprinting, weightlifting, or mara-
thon running, the body is sacralized for its outstanding functionality, its ability to
perform at the limits of human capability. Muscles, speed, and endurance become
signs of superhuman strength and resilience, inspiring awe.
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Furthermore, the training process itself, preparation for competitions, and
warm-ups frequently take on ritualistic characteristics, emphasizing the unique
nature of the athlete’s body, which demands specific handling and dedication.
The body becomes a ‘temple’ of sorts, requiring constant care and ‘offerings’ in
the form of countless hours of training. Finally, the symbolism of achievements —
medals, records, victories — serves as a powerful sign, elevating the athlete’s body
and their successes to the level of national or even global heritage, imbuing them
with a sacred dimension.

Thus, sacralization transforms the athlete’s body into an object of admiration
and worship, a symbol of human potential, spiritual strength, and the will to win.

A key point in the semiotics of the female athlete’s body is that the processes
of objectification and sacralization very rarely exist in isolation. They constantly
intertwine, interact, and often come into conflict, creating a complex and ambiva-
lent semiotic system. The same body, at the same moment in time, can be an object
of admiration for its functional perfection and embodiment of ideals (sacraliza-
tion) and simultaneously an object of aesthetic, and at times sexual, gaze, focusing
on external qualities (objectification). Media and spectators constantly balance on
the edge of these two interpretations, switching between them.

For the athlete herself, this duality creates an extremely complex semiotic po-
sition. She finds herself under pressure to be simultaneously a flawless functional
instrument for achieving results (an object of function), an ideal work of art (an
object of aesthetic perception), and yet forced to fight for the preservation of her
subjectivity, autonomy, and integrity in the face of the external objectifying gaze.
Her body becomes a battlefield of constant semantic struggle between these two
competing interpretations.

The female athlete’s body in sports semiotics is a multidimensional and ambiv-
alent sign. It serves as an arena for the dynamic interaction and struggle of mean-
ings, where powerful processes of objectification, reducing the body to an object
of gaze and consumption, intertwine with processes of sacralization, elevating it to
a symbol of perfection, discipline, and transcendence. Analysis of these semiotic
dynamics not only allows for a deeper understanding of how athletes themselves
are perceived in modern society but also reveals broader cultural attitudes and val-
ues associated with the body, gender, success, and spectacle. The athlete’s body is
not merely a biological given, but a ‘text’ saturated with cultural codes, the ‘read-
ing’ of which reveals the deep layers of modern sports’ semiosphere.

Speaking of the female athlete’s body as a text, we cannot overlook its vul-
nerability, its capacity for ‘breakdown,” and how the public manifestations of
this breakdown or uncontrollable biological processes become powerful, at times
shocking, signs. In a world where sport often seeks to present the body as a ma-
chine of perfection and control, moments when the body ‘betrays’ or reaches its
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absolute limit reveal a different dimension of semiotics — a dimension of vulnera-
bility, pain, and biological reality.

A body subjected to extreme loads inevitably shows signs of wear and tear and
damage. Injuries — from sprains to fractures and ligament tears — are, in essence,
graphic signifiers of the risk and sacrifice inherent in athletic activity. Scars on
an athlete’s body, bandages, limping after a match — all these are signs telling a
story of struggle, pain, and a readiness to endure physical suffering for the sake
of achieving a goal. In sports like cycling, where falls are part of the routine, or
in contact sports such as football or rugby, where the body is constantly subject-
ed to impacts, the very texture of the athlete’s physicality becomes etched with
these signs of ‘breakdown’. A cyclist’s broken collarbone, a footballer’s cut above
the eyebrow — these are not merely physical injuries; they are visible symbols of
courage, resilience, and the physical price paid for participation in the ‘text’ of
competition.

But even deeper and more taboo layers of bodily semiotics are revealed when
not just injuries, but uncontrollable physiological processes — which are hidden
in everyday life — enter the arena of public performance. Sweat streaming down,
vomiting at the finish line of a marathon, cramps contorting the body with pain
— all these are signs of the absolute limit, of exceeding control, evidence that the
body has reached a point where it ceases to obey will and begins to live by its own,
biological laws.

One of the most striking and widely discussed examples of this kind was Brit-
ish marathon runner Paula Radcliffe during the 2005 London Marathon. In the
midst of the race, experiencing severe gastrointestinal issues, she was forced to
stop at the roadside, squatting in full view of thousands of spectators and tele-
vision cameras. Despite this, she continued to run and won the marathon. This
episode became a powerful semiotic event: the athlete’s body, usually an object
of admiration and control, publicly revealed its most visceral, uncontrollable, and
taboo side. From a semiotic perspective, this act was simultaneously a sign of ex-
treme physical suffering and a sign of incredible mental fortitude — a willingness to
sacrifice even basic human dignity (the embarrassment associated with physiolog-
ical processes) for the sake of continuing the struggle and achieving victory. The
body, ‘soiled’ in the public sphere, paradoxically became a symbol of the highest
sporting purity — absolute devotion to the goal.

To this same category of signs belong the manifestations of the menstrual cy-
cle. Although this topic is generally silenced in sports, periods can affect perfor-
mance, and sometimes, under conditions of extreme exertion or prolonged com-
petitions, become visible, moving beyond the private realm and becoming part of
the public ‘text’ of the body. This is another example of how biological reality
intrudes upon the idealized space of sport, reminding us of bodily vulnerability
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and the specific nature of the female body, which at times becomes an obstacle or
a challenge in the pursuit of athletic results.

It is interesting to contrast this modern ‘breakdown’ of the body and the man-
ifestation of its uncontrollable sides with the historical context of the ancient
Olympic Games. Athletes in Ancient Greece competed nude. This nudity had a
completely different semiotic meaning: it was a symbol of purity (liberation from
clothing as a sign of status or deception), equality before the gods and one another,
and reverence for physical perfection as a gift from the gods. The naked body was
a sign of beauty, strength, and discipline. However, even in this context, where
the body was fully open to view, the emphasis was on its ideal state. Were signs
of pain, fatigue, physiological malfunctions visible and discussed then? Histori-
cal sources speak more of heroic efforts and victories than of ‘unseemly’ details.
Presumably, within that semiotic space, the emphasis was on the sacralization
of the body through the demonstration of its strength and beauty, rather than its
vulnerability.

In modern sports, despite the desire to polish the image and conceal ‘incon-
venient’ details (unlike ancient nudity), moments when the body ‘breaks down’ or
reveals its uncontrollable biological nature break through this veil. They serve as
powerful signs. On the one hand, these are signs of limits and human vulnerabil-
ity. On the other hand, they paradoxically reinforce the narrative of overcoming
and sacralization, demonstrating the price at which results are achieved and how
strong the athlete’s will is, capable of making the body move even when it literal-
ly ‘gives out’ or violates social taboos. The body that breaks down or reveals its
biological reality thus becomes one of the most honest and dramatic signs in the
semiotics of sport.

Sport is about movement. About strength, speed, agility, expressed through
the body’s action in space. This is the primary language an athlete speaks in the
arena. But the human body is not merely an instrument for performing a task; it is
also a carrier of identity, history, and personality. Even when it is static, or when
it bears permanent marks, it continues to speak. The semiotics of the body beyond
its dynamic function — in tattoos, hairstyles, elements of appearance, and also in
small, repetitive rituals — adds deeply personal and cultural layers of meaning to
the sporting narrative.

Let’s consider tattoos. What was once the prerogative of certain subcultures
has today become a ubiquitous phenomenon in sports. The athlete’s body, per-
fected through training, also becomes a living canvas for applying symbols that
hold meaning for the individual. A tattoo can be a sign of personal history: a loved
one’s birth date, a portrait of a deceased relative, a symbol of a past challenge or
triumph. It’s a visual biography etched in ink, telling of aspects of life that remain
outside the athletic field but shape the athlete’s personality.
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Tattoos can also express belonging and identity: a hometown crest, a beloved
team’s emblem (even if the player now competes for another team), religious or
cultural motifs. They can be a sign of resilience or rebellion, a demonstration of
inner strength or an unwillingness to fully conform to accepted norms. In sports,
where unification is often required (uniforms, rules of conduct), tattoos become
one of the few legitimate means of self-expression, of imprinting a personal code
that distinguishes one from others. They transform the body from a faceless instru-
ment into a bearer of unique meanings.

Another aspect of the semiotics of appearance is hairstyles and style. Hair
color, an unusual haircut, braids, dreadlocks — all these are choices made by the
athlete that do not directly affect their physical capabilities but serve as a powerful
visual statement. A hairstyle can be a tribute to fashion, a way to stand out from
the crowd, a sign of belonging to a specific cultural group, or even an expression
of protest. In team sports, one can sometimes observe several players adopting
similar haircuts or dyeing their hair the same color — this is a semiotics of unity and
team spirit, a visible symbol of cohesion. In individual sports, it’s more a sign of
individuality, an attempt to create a recognizable image. This aspect of semiotics
is more mutable than tattoos; it can change over time, reflecting career stages or
personal transformations.

Finally, rituals before starting or during a game. Repetitive actions — tapping
cleats, a specific sequence of movements before a serve, touching the grass, cross-
ing oneself, a particular way of adjusting one’s uniform, arranging water bottles
in a specific order (like Rafael Nadal) — are deeply personal semiotic acts. At first
glance, this might seem merely superstitious, an attempt to appease luck or control
the uncontrollable.

But on a deeper level, these rituals are signs of psychological preparation and
concentration. They help the athlete to ‘get in the zone,” to shut out the external
world, to create a sense of order and predictability amidst the chaos of competi-
tion. It’s a way to ‘ground oneself,’ to feel certainty through the repetition of fa-
miliar actions. They are a visible manifestation of the athlete’s internal work, their
battle with nerves and pressure. For the spectator, these rituals are signs of tension,
focus, and the human need for orderliness even in the most thrilling moments.

Thus, the athlete’s body ‘speaks’ not only through movement and strength.
Tattoos, hairstyles, and personal rituals add layers of personal history, identity,
psychological state, and cultural belonging to this communication. They trans-
form the athlete from an abstract figure performing physical actions into a unique
individual with their own past, fears, hopes, and ways of coping with pressure. By
studying the semiotics of these aspects, we gain a more complete and humane un-
derstanding of those who step onto the arena, making the sporting spectacle even
more multifaceted and meaningful.
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Abstract. Traditional Chinese medicine is a treasure that China has inherited
Jfor thousands of years. Since the founding of the People’s Republic of China,
the Chinese government has attached great importance to the development of
traditional Chinese medicine and has introduced a series of policies to promote
the development of traditional Chinese medicine. As a historic educational and
leisure space, the medical museum is also a public cultural service institution that
can better introduce traditional Chinese medicine cultural knowledge to the public
and promote the development of traditional Chinese medicine culture. The World
Health Organization’s traditional medicine policy has also indirectly promoted
the internationalization of Chinese traditional medicine and the development of
medical museums.

Keywords: World Health Organization; traditional medicine policy,
development of Chinese medical museums.

As a unique health resource, a potential economic resource, a scientific and
technological resource with original advantages, an excellent cultural resource
and an important ecological resource, Chinese medicine plays an important role
in China’s economic and social development. With the in-depth development of
my country’s new industrialization, informatization, urbanization and agricultural
modernization, the aging of the population is accelerating, and the health service
industry is booming. The people’s demand for Chinese medicine services is be-
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coming more and more vigorous. It is urgent to inherit, develop and make good
use of Chinese medicine, give full play to its role in deepening the reform of the
medical and health system, and benefit human health. In order to clarify the de-
velopment direction and work priorities of Chinese medicine in the next fifteen
years and promote the healthy development of Chinese medicine, this planning
outline is formulated [1]. As a public urban space, medical museums produce
and reconstruct cultural landscapes in a special way, bridge people’s spiritual life
with aesthetic content, enable more people in society to understand the world and
themselves from a new perspective, and promote the development of traditional
Chinese medicine. Traditional medicine is an important and often underestimated
component of health services. In some countries, traditional medicine or uncon-
ventional medicine can be called complementary medicine. In health care and
disease prevention and treatment, especially for chronic diseases, traditional med-
icine has a long history. The strategy defines a number of actions for each goal to
guide Member States, partners and stakeholders, and WHO. The strategy supports
Member States in developing and implementing strategic plans based on their na-
tional capacities, priorities, relevant regulations, etc. Its purpose is to assist Mem-
ber States in identifying their needs and priorities, promote effective service deliv-
ery, support the development of appropriate regulations and policies, and ensure
the safety of these products and practices [2]. The WHO’s traditional medicine
policy indirectly affects the internationalization and modernization of Chinese
medical museums. Museums are important vehicles for protecting and inheriting
Chinese civilization and cultural heritage, and can contribute to the construction
of'a “Healthy China” [3]. WHO has repeatedly emphasized the importance of inte-
grating traditional medicine into the national health system. For example, the 2008
Traditional Medicine Conference proposed that traditional medicine and Western
medicine should complement each other harmoniously and play a role in prima-
ry health care. China has responded positively, incorporating traditional Chinese
medicine into the national basic medical system, and displaying its historical and
scientific value through medical museums, such as the Beijing Museum of Tradi-
tional Chinese Medicine and the Shanghai Museum of Traditional Chinese Med-
icine (Figure 1: China’s earliest medical museum, founded by Wang Jimin [4]),
which have become important platforms for spreading the culture of traditional
Chinese medicine.
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Figure 1. Shanghai Museum of Traditional Chinese Medicine https://www.
pudong.gov.cn/019023017003/20211218/319933.html

The WHO requires that traditional medicine be verified based on scientific
evidence and emphasizes the standardization of quality, safety, and efficacy. This
has prompted China to not only display traditional medical artifacts in medical
museums, but also to focus on combining modern scientific research results. For
example, the discovery of artemisinin and its antimalarial effects have become an
important case for the modernization of traditional medicine (Figure 2). Chinese
scientist Tu Youyou won the Nobel Prize in Medicine for her research and devel-
opment of antimalarial drugs[5].
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Figure 2. Discovery of artemisinin: http://www.81.cn/gnxw/2015-10/06/con-
tent_6709651.htm
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WHO’s recognition of the diversity of traditional medicine (such as Chinese
medicine) has promoted the exploration and display of ethnic medicine by Chi-
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nese medical museums. For example, the Mongolian Medicine Culture Exhibition
(Figure 3) and the Qinghai Tibetan Medicine Culture Museum are dedicated to
displaying the medical heritage of ethnic minorities, systematizing and visualizing
the fragmented folk medicine knowledge.
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Figure 3. Mongolian medicine culture exhlbmon https ‘//bowuguan.bucm.edu.cn/
tzgg/36651.htm

WHO included traditional medicine in the International Classification of Dis-
eases (ICD-11) and required countries to standardize the recording and coding of
traditional medicine. This prompted the Chinese Medical Museum to incorporate
international standards into its exhibition design. For example, the Chengdu Uni-
versity of Traditional Chinese Medicine Museum integrated traditional medicine
data through digital means and connected it with the international classification
system. WHO called for the combination of traditional medicine with academic
research, so the Chinese Medical Museum emphasized the use of research to drive
the collection and interpretation of cultural relics. In 2022, the 26th International
Council of Museums Conference gave a new definition to the functions of muse-
ums: “research, collection, protection, interpretation and display of material and
intangible heritage.” The new definition attaches special importance to the research
function of museums, that is, the academic function, and puts it first. At the same
time, it emphasizes the protection and interpretation functions, and supplements
intangible heritage as a new object and new content of museum work. Compared
with the original collection, research and education functions of museums in my
country, the requirements are basically the same, but a more comprehensive defi-
nition of its functions is proposed, and the order of its functions is adjusted, and
the content is more detailed and complete. These are all worthy of learning and
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practice by medical museum workers and enthusiasts. Among these five functions,
the first thing that needs to be emphasized is that the research function is the most
important one among all the functions of the museum, and it is also its most impor-
tant task. At the same time, the research function should also be comprehensive. It
permeates the four functions of collection, protection, interpretation and display.
Each of the other functions is inseparable from academic research and needs to
carry out relevant academic research. The academic function runs through the en-
tire process of the museum’s work. Every work of the museum needs to be based
on academic research. This may be the reason why research is placed at the top
of its functions. The large number of manuscripts, copies, prescriptions, etc. col-
lected by the Museum of Traditional Chinese Medicine are closely related to the
academic status and influence of their owners. Things are valuable because of peo-
ple, and things are prominent because of people. On this basis, specific research on
the collection can be carried out, such as studying and mastering the age, content,
value, and characteristics of the collection one by one. Then its protection meas-
ures, interpretation of connotation and meaning, and use arrangements in display
and display will be solved. Among them, the protection function is most closely
related to the collection. Listing the protection function separately as one of the
basic functions of the museum shows the urgency and importance of cultural relics
protection work. Of course, the collection work of the museum itself contains the
protection of cultural relics. Chengdu University of Traditional Chinese Medicine
compiled the results of TCM prescriptions, “Chu Hou Fang Bo: Collection of Pre-
scriptions of Famous Doctors in Bashu” (Figure 4). This model is consistent with
the “evidence-based traditional medicine” advocated by WHO.

Figure 4. The results of the compilation of traditional Chinese medicine pre-
scriptions: Chu Hou Fang Bo: Collection of Prescriptions by Famous Doctors of
Bashu:https://www.cdutcm.edu.cn/bwgxsg/zx/xw/content 120939

WHO advocates improving public awareness of traditional medicine. The Chi-
na Medical Museum promotes TCM culture and enhances public trust in tradition-
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al medicine through interactive experiences (such as acupuncture simulation and
TCM identification) and popular science activities (such as the TCM identification
competition of Beijing University of Chinese Medicine). WHO has cooperated
with China to hold several traditional medicine conferences (such as the 2024
World Traditional Medicine Conference) to promote the China Medical Museum
to become a window for international exchanges. For example, the exhibition of
Chongqing Folk Medicine Museum has been touring the United States, Germany,
Thailand and other countries to showcase China’s experience. WHO’s Traditional
Medicine Strategy (2025-2034)[6] requires countries to formulate localized poli-
cies. China has established the “China Medical Museum Construction Alliance”
to integrate the resources of universities, hospitals and enterprises, promote the
development of medical museums from specialties to comprehensive, and explore
digitalization paths (such as the Beijing Digital Museum of Traditional Chinese
Medicine). WHO’s concern about the safety of traditional medicine has prompt-
ed China to strengthen the quality inspection and traceability display of TCM
specimens in museums. For example, Yunnan Provincial Museum of Traditional
Chinese Medicine and Ethnic Medicine emphasized the quality control process
of traditional medicines through the “Dai Medicine Intangible Heritage Popular
Science Exhibition”. The creation of digital medical museums is conducive to
the inheritance and development of medical culture. It is also of great benefit to
the public with non-medical knowledge, including those who are curious or pas-
sionate about medicine, have specific needs or seek health science popularization.
WHO encourages the use of technologies such as artificial intelligence to tap the
potential of traditional medicine. China Medical Museum is exploring digital con-
struction, but faces the challenge of high content update and maintenance costs.
For example, the Beijing Digital Museum of Traditional Chinese Medicine needs
continuous investment to maintain its vitality.

Conclusion

The WHOQ'’s traditional medicine policy not only provides an international
framework and standards for Chinese medical museums, but also promotes their
transformation from a single cultural display to a comprehensive academic, edu-
cational and international cooperation platform by emphasizing evidence-based
research, cultural diversity and public education. In the future, with the release of
the WHO’s new strategy and the deepening of cooperation with the China Medical
Museum Alliance, the cultural value and scientific connotation of traditional med-
icine will be further disseminated globally through museums. The spiritual conno-
tation and contemporary value of contemporary medical museums are constantly
enriched and extended. Allowing the whole people to participate in and integrate
into the construction of medical museums will help promote the implementation
of China’s “2035 Museum Power Strategy”.
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Abstract. In spontaneous breathing of children with pneumonia complicated
by ACI at the age of 3.1-7 years, the functions of the cardiovascular system,
autonomic regulation, and PMC were directly dependent on the severity of the
systemic inflammatory response and the adequacy of the compensatory activity
of the ventilatory and non-respiratory functions of the respiratory system. All
correlations of the mesors of circadian rhythms of the studied hemodynamic
parameters sharply weakened or disappeared during mechanical ventilation.
Strengthening to a statistically significant level of correlations of the average
circadian rhythm of RR with the parameters of average circadian rhythms of
hemodynamics, AVT, T, PMC reflected the state when severe patients without
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hardware ventilation support experienced a pronounced mobilization of
compensatory-adaptive mechanisms indicating the restoration of the ventilatory
activity of the lungs and the respiratory system as a whole. Insignificant moderate
and weak correlations of the average circadian rhythm of the respiratory function
and other systems in group 1 indicated the absence of the need for stressful tension
of the compensatory activity of the respiratory and non-respiratory systems in
conditions of less severe ACL.

Keywords: circadian rhythm of respiratory rate, acute cerebral failure,
children.

Relevance. When studying the problem of respiratory therapy for acute cere-
bral failure, the main attention is paid to resolving two issues: the effect of vari-
ous modes of artificial ventilation (hyper, normoventilation) and various breathing
methods (spontaneous breathing, controlled mechanical ventilation, synchronized
auxiliary ventilation and high-frequency jet ventilation) on cerebral hemody-
namics. Based on the study of cerebral blood flow in patients with acute cere-
bral insufficiency (2-11 points on the Glasgow scale), including traumatic brain
injury, strokes, toxic-metabolic damage, and post-hypoxic encephalopathy, the
authors did not find a significant vascular effect, which is usually attributed to
hyperventilation. There are no recommendations for using this mode in intensive
care programs, especially since hypocapnia itself is accompanied by very serious
negative effects. This alkalosis, which invariably accompanies hypocapnia, leads
to hypokalemia with all its negative hemodynamic effects. The results of the stud-
ies allow us to assert that the causes of cerebral blood flow disorders in patients
with acute cerebral insufficiency, in whose complex therapy artificial ventilation
was used, are not associated with the gas composition of the blood, but depend
on other causes. Perhaps they are due to the peculiarities of the biomechanics of
breathing during artificial ventilation. In the CMV variant, conditions arise when,
with virtually no autoregulation of cerebral blood flow and little influence of sys-
temic hemodynamics on it, cerebral circulation remains unprotected from various
fluctuations in systemic hemodynamics. The authors do not recommend the use
of this variant of respiratory support in patients with cerebral insufficiency. The
SIMV variant occupies an intermediate position between HF ALV and CMV in its
cerebrovascular effects. The advantage of this variant is the preserved autoregula-
tion of cerebral circulation. Apparently, the biomechanical effects of spontaneous
ventilation, which is present in this variant, somehow had an effect. And although
SIMV does not reliably differ from CMV in terms of numerical values of cere-
bral blood flow parameters, the presence of preserved autoregulation of cerebral
hemodynamics in this ventilation variant makes it more preferable in comparison
with the CMV mode. In the absence of the possibility of maintaining spontaneous
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breathing (convulsive syndrome, pathological variants of spontaneous breathing),
it is necessary to provide respiratory support in the CMV variant under conditions
of deep sedation or the use of muscle relaxants, since none of the existing variants
of mechanical ventilation, even high-frequency mechanical ventilation, ensures
synchronization of the patient with the respirator [1-4]. The lack of recommen-
dations for mechanical ventilation in children with acute cerebral insufficiency
prompted us to conduct this study.

Objective. To study and evaluate changes in the circadian rhythm of respi-
ratory rate in acute cerebral failure in children aged 3.1-7 years. Material and
methods of the study. The results of continuous prolonged monitoring with hourly
recording of hemodynamic parameters, myocardial oxygen demand (MOD), body
temperature, and respiration were studied in children admitted to the ICU of the
RRCEM in a serious condition caused by pneumonia complicated by acute respi-
ratory and cerebral failure at the age of 3.1 to 7 years. Intensive care was carried
out in accordance with the recommendations in thematic clinical protocols. Group
1 included 7 children who, upon admission to the clinic and throughout intensive
care, had no indications for mechanical respiratory support, which did not exclude
oxygen therapy. The research data were processed by the method of variation
statistics using the Excel program by calculating arithmetic means (M) and errors
of means (m). To assess the reliability of differences between two values, the para-
metric Student’s criterion (t) was used. The relationship between the dynamics of
the studied parameters was determined using the paired correlation method. The
critical significance level was taken to be 0.05.

Results and discussion. Group 1 included 7 children who had no indications
for mechanical respiratory support upon admission to the clinic and throughout
intensive care. The dynamics of the percentage of children in the ALV groups and
children with spontaneous breathing is shown in Fig. 1. 70% of patients in Group
2 (7 children) were transferred to ALV according to indications from the moment
of admission to the clinic.
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Figure 1. % ratio of children on artificial ventilation
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In the first 7 days, the effectiveness of mechanical ventilation was achieved by
using the PCV mode on days 3 and 6 in 40%, in 11% of children in group 2 during
the entire stay in the ICU (52 days) due to severe appalachian syndrome. On days
1, 2, 3, preference was given to the CMV mode in 33%, 20%, 20% (respectively)
during the acute period of traumatic disease of the first 12 days (Fig. 2).

Table 1
Average values of the phase structure of the circadian rhythm of the respira-
tory rate
Groups Mesor Acrophase | Batiphase | Amplitude | Daily range
1 2043 34+7 2742 5+3 7+2
2(7days) | 34,5+19 41,1+4,4 29.9+1,6 6,6+3,3 11,35,3
2(25days) | 29,645,1 34,8458 25,345,1 5,042,2 9.243.6

The tendency to increased respiratory rate revealed in the 1st group of children
was of a compensatory nature, given the numerous functions of the respiratory
system in stress, pain, systemic inflammatory response, the role in detoxification,
hemodynamic regulation of homeostasis in general, was due to the tension of the
functional activity of organs and systems aimed at adapting the body in the acute
period of traumatic disease. Due to the adequacy of this reaction, the absence of
signs of dysfunction, depletion of compensatory resources, patients continued to
breathe independently until they recovered from the severe condition associated
with TCTBI. Only in the first 7 days was a tendency to an increase in the average
value of the mesorum of the circadian rhythm of respiratory rate revealed in the
2nd group relative to the first by 18% (p> 0.05) (Table 1).
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Table 2
Mesor circus of rhythm of RR
Days 1gr 2 gr 25 days
1 35,3+£3,0 36,3+4,2
2 32,7+1,2 37.7£2.3"
3 29,9+0,4%* 34,0+2,0"
4 30,3+0,7* 32,4+1,3
5 28,2+1,1%* 35,8+8,7
6 27,0+0,6* 30,5+1,1*
7 21,540,6% 35,141,7"
8 30,7+3,0%
9 24,6+0,5*
10 22,5+1,0%
11
12 31,842,8
13 354424
14 332420
15 30,2422
16 28,5+1,0
17 40,0+1,2
18 26,343,8
19 32,60,9
20 27,5+1,3
21 20,8+3,3
22 21,8+1,5
23 19,6£1,6
24 21,7437
Table 3
Average circadian rhythm of respiratory rate
Hours 1 group 2 group 7 days 2 group 25 days
8 30+3 36,7+3,8 30,1+6,2
9 30+3 35,5+4,4 30,6+6,3
10 2943 36,6+5,2 30,6+5,5
11 2943 37,3454 30,4+5.6
12 30+4 37,2+6,7 30,9+5,9
13 29+3 37,5455 30,546,1
14 3044 36,4459 30,645 4
15 30+4 33 443 4 30,2447
16 3043 33,3+3,7 29,54+4,2
17 29+3 35,1427 29,7449
18 2943 35,842,0 29,9+5,3
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19 2943 34,8423 29,945, 1
20 2943 32,742,7 30,5+4,2
21 29+3 33,3+2,1 292+4.2
22 29+3 32,143,1 29,144,9
23 2943 32,2427 29,245,1
24 2943 33,8+3,5 28,845,7
1 28+3 33,643,3 28,6+5,6
2 3147 33,333 27,9+6,1
3 2843 33,343,1 27,9455
4 2943 332424 27,6+5,8
5 29+3 33,042,4 27,9452
6 29+3 33,142,5 28,6+5,5
7 2943 332423 29,545,0

*- the difference is reliable relative to the 1st day.

In the 1st group, a decrease in dyspnea by 15% was noted already on the 3rd
day, by 14% on the 4th, by 19%, 23%, 38% on the 5th-7th days (p<0.05, respec-
tively), which corresponded to the clinical improvement of the patients’ condition
(Table 2). The effectiveness of intensive care in the 2nd group was manifested by
a decrease in the number of patients in the ICU on the 16th day to 4, by the 28th
day there was 1 patient with severe acute cerebral insufficiency according to the
Glasgow Coma Scale of 6 points. Due to the failure of spontaneous breathing, all
8 patients were on mechanical ventilation on the 11th day of treatment. A reliable
significant decrease in respiratory rate on the 10th day by 38% (to the age norm)
was due to the effect of stress-limiting therapy (Table 2). The transfer of 2 children
to independent breathing on the 24th day in order to establish the adequacy of
spontaneous breathing led to the need to continue mechanical ventilation for the
next 2 days (Fig. 3).
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Figure 3. Mesozoic circadian rhythm of respiratory rate per minute.
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Figure 4. Average circadian rhythm of respiratory rate per minute.

Average circadian rhythm of respiratory rate in children of group 2 for 25 days
almost did not differ from average circadian rhythm of respiratory rate in children
of group 1. That is, sufficiently massive stress-protective therapy with the use of
artificial ventilation, tranquilizers, hypnotics, muscle relaxants led to a decrease in
protective compensatory reactions, reducing the level of mesor of average circa-
dian rhythm of respiratory rate, amplitude, daily range of oscillations, shift of peak
of acrophase during prolonged artificial ventilation in children. Of no small impor-
tance, apparently, is the hypercatabolic state, characteristic of the acute period of
severe traumatic disease, invariably accompanied by depletion of energy resourc-
es due to the severity of traumatic injury, an array of damaged tissues, aggravating
the uncomfortable conditions of increased functional activity at the cellular, organ
level. In the first 7 days, the average circadian rhythm of the respiratory rate in the
2nd group was distinguished by a significantly higher level of the mesomorphic
circadian rhythm of the respiratory rate by 17% (p<0.05) relative to children in
intensive care under conditions of spontaneous breathing. Underestimation of the
severity of the condition of children with ARF led to the fact that on the 11th day,
all injured patients in the 2nd group needed respiratory support. Repeated transfer
to mechanical ventilation improved the condition of the patients,
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Figure 5. Amplitude of the circadian rhythm of respiratory rate per minute.
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The stress reaction of the circadian rhythm of respiratory rate was expressed
in an increase in the amplitude of the circadian rhythm of respiratory rate by 16
breaths per minute on the 5th day in the 2nd group (Fig. 4, 5). If we had taken
into account the increase in the amplitude, the daily range of oscillations of the
circadian rhythm of respiratory rate on the 5th day as a manifestation of unfavor-
able dynamics, preventive measures could have been taken (change in ventilation
mode, sanitation of the TBD, anti-inflammatory therapy, etc.), which would have

allowed us to avoid deterioration of the condition on the 10th day due to the resto-
ration of adequate breathing.
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Figure 6. Daily fluctuations in respiratory rate per minute.
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Figure 7. Duration of the inversion of the circadian rhythm of the respiratory
rate
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The physiological projection of the acrophase of the circadian rhythm of the
respiratory rate was found in 55% (4) of the children in group I, the inversion
of the circadian rhythm of the respiratory rate was observed in 16% (4) of the
patients in group 2. In most severely ill children, a moderate shift in the peak of
the acrophase within the daytime prevailed for 17 days, which reflected the stress-
protective nature of the complex intensive therapy for ACIL.
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Figure 8. Correlation links of the circadian rhythm mesor of respiratory rate.

All subjects of group 1 showed a direct strong dependence of HR (0.93), OVT
(0.77), PMC (0.95), TPR (0.77), MAP (0.95), DBP (0.92), SBP (0.9) on changes
in respiratory rate. The circadian rhythm mesor of respiratory rate was in a direct
strong relationship with the circadian rhythm mesor of body temperature (0.9). In
connection with the revealed features, it can be said that in group 1, the functions
of the cardiovascular system, autonomic regulation, PMC were in a direct depen-
dence on the severity of the systemic inflammatory response in group 1 and the
adequacy of the compensatory activity of the ventilatory and non-respiratory func-
tions of the respiratory system (Fig. 8). All of the listed correlation links sharply
weakened or disappeared during mechanical ventilation.
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Figure 9. Correlation relationships of the average circadian rhythm
of respiratory rate.

It is noteworthy that all correlation relationships of the average circadian
rhythm of respiratory rate with the parameters of average circadian rhythms of
hemodynamics, AVT, T, and MVP have increased to a statistically significant
level, which apparently reflects the state when severe patients of group 2 were
without hardware ventilation support; there was a pronounced mobilization of
compensatory-adaptive mechanisms indicating the restoration of the functional
activity of the lungs and the respiratory system as a whole. Insignificant moderate
and weak correlation relationships of the average circadian rhythm of respiratory
function and other systems in group 1 indicate the absence of the need for stressful
tension of the compensatory activity of non-respiratory systems in conditions of
less severe OCI.

Conclusion. In group 1, the functions of the cardiovascular system, autonomic
regulation, and MVP were directly dependent on the severity of the systemic in-
flammatory response. All the listed correlations of the mesors of circadian rhythms
of the studied parameters sharply weakened or disappeared during artificial venti-
lation. Strengthening to a statistically significant level of correlations of the aver-
age circadian rhythm of respiratory rate with the parameters of average circadian
rhythms of hemodynamics, AVT, T, PMC, apparently reflected the state when
severe patients of group 2 were outside the hardware ventilation support, there
was a pronounced mobilization of compensatory-adaptive mechanisms indicating
the restoration of the functional activity of the lungs and the respiratory system
as a whole. Insignificant moderate and weak correlations of the average circadian
rhythm of the respiratory function and other systems in group 1 indicate the ab-
sence of the need for stress tension of the compensatory activity of non-respiratory
systems in conditions of less severe OCI.
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Abstract. Unreasonable tooth extraction is one of the most pressing and
discussed topics in the field of dentistry, which causes a wide range of opinions
among both specialists and patients. Tooth extraction is certainly a necessary
procedure if there are indications for extraction. Despite the fact that modern
technologies and treatment methods allow preserving teeth even in the most
difficult cases, in recent years there has been an increasing number of patient
requests for tooth extraction. The relevance of the topic is due to several factors,
ranging from insufficient qualifications of the dentist, financial interests and
ending with improper use of treatment protocols, not following their rules. Thus,
unjustified tooth extraction is a pressing problem that requires attention from the
dental community. Based on the analysis of modern literature, it is necessary to
identify the causes of unjustified tooth extraction and assess its consequences for
the health of patients.

Keywords: tooth extraction, consequences of extraction, tooth preservation,
rehabilitation, indications for tooth extraction, resource conservation, patient
health, complications after extraction, dental rehabilitation, unjustified tooth
extraction.
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Modern dentistry is developing rapidly, and today it is possible to save even a
seemingly hopeless tooth. And only if the obvious advantages of extraction out-
weigh the disadvantages, the doctor will prescribe surgery. In order to understand
what exactly is meant by unjustified tooth extraction, you need to refer to the ex-
isting standards for the provision of surgical dental care to determine what criteria
are used to make a decision on tooth extraction.

Indications for tooth extraction surgery are divided into absolute and relative.
Absolute indications, in turn, are divided into:

- urgent, in which the tooth must be extracted at the first time the patient seeks
help. Such indications include: 1) Teeth that are a source of odontogenic infection
such as: odontogenic phlegmon of the perimaxillary soft tissues. 2) Teeth locat-
ed in the fracture line, having foci of acute or chronic infection in the periapical
tissues that interfere with reposition of fragments or having a root fracture (root).
3) Teeth in the acute stage or exacerbation of chronic inflammatory process in the
periapical tissues when endodontic treatment is impossible. 4) Longitudinal root
fracture. 5) Dystopic, impacted or semi-impacted teeth that are a source of acute
odontogenic infection such as: pericoronitis, periostitis of the jaws, odontogenic
maxillary sinusitis, osteomyelitis of the jaws, abscesses and phlegmons of the pe-
rimaxillary soft tissues. 6) Dystopic, impacted or semi-impacted teeth with acute
or exacerbation of chronic inflammatory processes in the periapical tissues. 7)
Dystopic, impacted or semi-impacted teeth that cause caries, pulpitis, periodontitis
of adjacent teeth. 8) Dystopic, impacted or semi-impacted teeth that are a source
of acute mechanical trauma.

Elective — indications for which the tooth must be extracted, however, the
tooth extraction operation can be postponed for a certain time: 1) Change of bite.
2) Orthopedic indications. 3) Dystopic, impacted or semi-impacted teeth that are a
source of chronic mechanical trauma to the oral mucosa. 6) Dystopic, impacted or
semi-impacted teeth that are a source of radicular, follicular cysts, eruption cysts,
retromolar cysts. 7) Teeth with foci of chronic odontogenic infection in patients
with chronic sepsis, pericarditis, renal amyloidosis.

Relative indications for tooth extraction: 1) Failure of endodontic treatment
of chronic foci of periapical infection (chronic granulating and granulomatous
periodontitis) due to: — obstruction of the root canal with a broken endodontic
instrument and the impossibility of its removal; — anatomical features (obstruc-
tion or significant curvature of the root canals, presence of denticles); — treatment
errors that caused perforation of the root or cavity of the tooth, if these obstacles
cannot be eliminated. 2) Teeth with frequent exacerbations of chronic periapical
infection when endodontic treatment is impossible. 3) Teeth with bone resorption
of more than 2/3 of the root length, mobility of grades II-11I. 4) Transverse fracture
of the tooth root. 5) Teeth that are a source of odontogenic infection such as: per-
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iostitis, osteomyelitis, lymphadenitis, maxillary sinusitis, odontogenic abscesses
of the perimaxillary soft tissues. 6) Teeth that have changed their position due
to the absence of adjacent teeth or antagonists (Popov-Godon phenomenon). 7)
Teeth localized in the area of a benign neoplasm of the alveolar process, which
are subject to removal simultaneously with the neoplasm. 8) Dystopic retained or
semi-retained teeth that do not cause pathological conditions in the oral cavity and
dentoalveolar system.

Contraindications to tooth extraction. There are absolute and relative (local
and general) contraindications to tooth extraction.

Absolute contraindications: 1) Teeth localized in the area of a malignant neo-
plasm, which are subject to removal simultaneously with the neoplasm. Relative
contraindications. Relative contraindications include a number of general and lo-
cal diseases and some physiological conditions. In such patients, this intervention
can only be performed after appropriate treatment or preparation. Relative con-
traindications to tooth extraction surgery are divided into general and local.

General contraindications: 1) Cardiovascular diseases in the sub- and decom-
pensation stage (pre-infarction condition and 3-6 months after myocardial infarc-
tion, hypertension during a crisis, ischemic heart disease with frequent attacks
of angina pectoris, paroxysmal atrial fibrillation, paroxysmal tachycardia, acute
septic endocarditis, etc.). 2) Acute diseases of the parenchymatous organs - liver,
kidneys, pancreas (infectious hepatitis, glomerulonephritis, pancreatitis, etc.). 3)
Hemorrhagic diathesis (hemophilia, Werlhof’s disease, Savitaminosis); diseases
that occur with hemorrhagic symptoms (acute leukemia, agranulocytosis). 4) Pa-
tients regularly taking drugs that affect blood clotting. If this operation is urgently
needed, measures should be taken to prevent subsequent bleeding. Surgery is rec-
ommended to be performed only in a hospital setting. If there are no indications
for urgent intervention, preliminary preparation of the patient should be carried
out for a certain period. 4) Acute infectious diseases (flu, acute respiratory diseas-
es, erysipelas, pneumonia, etc.). 5) Diseases of the central nervous system (acute
cerebrovascular accident, meningitis, encephalitis, etc.). 6) Mental illnesses dur-
ing exacerbation (schizophrenia, manic-depressive psychosis, epilepsy, etc.). 7)
Acute radiation sickness stages I-111. 8) Pregnancy (1-2 and 8-9 months due to the
risk of miscarriage or premature birth).

Local contraindications: 1) Ulcer-necrotic diseases of the oral mucosa. 2) Viral
infections of the oral cavity (herpetic stomatitis, cheilitis). 3) Radiation therapy,
which is carried out for malignant diseases of the maxillofacial localization; 4)
Deciduous teeth in adults in the absence of rudiments of permanent teeth. After
corrective treatment of these patients, stabilization of their condition and consul-
tation with a specialist in the appropriate profile, it is possible to perform a tooth
extraction operation. For patients with severe concomitant pathology, tooth ex-
traction is recommended to be performed in a hospital setting.
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Possible causes and factors that can lead to unjustified tooth extraction, that is,
without sufficient medical indications:

1.

In orthopedic treatment, when doctors are initially mistaken and make the
wrong decision to extract a tooth and refer the patient to a dental surgeon,
although there is another, more conservative treatment option.

Earning money without encumbrances (prosthetics, implantation, psycho-
logical influence of a dentist on a patient).

Earning money with encumbrances (psychological influence of a dentist
on a patient, a dentist can recommend tooth extraction to simplify his
work or increase profits from dental procedures, since he has debt: a loan,
a mortgage).

A doctor’s error based on a mistake (inexperience of a dentist and insuffi-
cient clinical experience, lack of necessary knowledge and skills to make
a decision on extraction or preservation)

Convincing a doctor by a patient, psychological influence on him in order
to extract a healthy or non-extractable tooth under some pretext. Patients
may insist on the removal of teeth that they consider unaesthetic, even
if they are healthy and perform their function, unreasonable pain in the
tooth, discomfort, as a result of which the patient wants to remove it. This
problem is especially common in public dental clinics, where elderly and
old people seek help in most cases with a request that the dentist perform
a tooth extraction under the pretext of lack of money, refusal of conserv-
ative types of treatment (therapeutic and orthopedic), under the pretext of
acute pain from caries and its complications.

Fear of complex cases (dentists may avoid complex cases related to the
preservation of teeth due to lack of experience or lack of confidence in
their abilities).

Unscrupulous goals of doctors (a very rare reason, consisting in intention-
al impact on the tooth with the purpose of its destruction and subsequent
removal, some interaction of doctors of several specialties)

Unreasonable tooth extraction may entail high financial costs for subsequent
treatment. Restoring lost teeth may require the installation of implants, bridges or
dentures, which are expensive procedures. These financial costs may become a
burden for patients, especially if they were not prepared for such expenses. More-
over, it is not always possible to restore lost teeth, and in some cases, patients
may be faced with the need to live without teeth, which leads to additional incon-
veniences and problems. An important aspect is also the impact of tooth extraction
on the occurrence of general and local complications, and on the general health of
the patient. Research shows that oral health is closely related to the general health
of the body. For example, gum disease and tooth loss can be associated with an
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increased risk of cardiovascular disease, diabetes and other chronic diseases. This
emphasizes the importance of preserving teeth and the need for careful diagnosis
before making a decision to remove them. It should also be noted that in some
cases, unjustified tooth extraction can lead to the need for complex and lengthy re-
habilitation measures. This requires time, resources and patience from the patient.

Unreasonable tooth extraction can also negatively affect the patient’s quality
of life. Missing teeth can make it difficult not only to chew, but also to perceive
the taste of food, which can make eating less enjoyable. Patients may begin to
avoid social events where eating is involved, which can lead to social isolation. In
addition, speech problems can make it difficult to communicate, which also affects
the quality of life and social activity.

Thus, unjustified tooth extraction is a serious problem that affects not only the
physical health of patients, but also their psychological state. The consequences
of such intervention can be very severe and varied. Firstly, tooth loss can lead
to disruption of chewing function, which in turn negatively affects digestion and
the general condition of the body. In addition, tooth extraction causes changes in
the bite, which can lead to further problems with teeth and jaws. Often, patients
are faced with the need to install dentures or implants, which requires significant
financial costs and time for recovery. Psychological consequences should not be
underestimated either. Many people associate tooth loss with loss of attractiveness
and self-confidence. This can lead to social problems, such as communication dif-
ficulties and a decrease in quality of life. Factors such as shame, isolation and low
self-esteem can become constant companions of a person who has experienced an
unjustified tooth extraction. It is important to note that such consequences can be
not only short-term, but also long-term, affecting the psycho-emotional state of
patients for many years.
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Abstract. Mining deposits and operating enterprises in the southeastern
territories of the Republic of Bashkortostan (RB) are characterized by a combination
of natural and man-made impacts of the entire complex of unfavorable sanitary-
chemical and ecological-hygienic factors. Thus, a significant contribution to the
state of environmental objects is made not only by the developed agro-industrial
sector of the Trans-Urals with chemicalization of lands, construction of large
livestock and timber industry complexes in these areas, but also, first of all, by the
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production activities of mining enterprises. In order to develop a project for the
economic justification and to clarify the available data on an area of approximately
229 hectares, the Department of Subsoil Use of the Volga Federal District of
the Russian Federation issued Salavatskoye LLC a license to conduct geological
exploration until the end of 2025. The processes of extraction, enrichment and
processing of ore in the mining industry primarily pollute the aquatic ecosystems
of such territories with heavy metals (HM), which are then included in the cycle of
these substances: “water bodies - bottom sediments - phytomass - fish - humans”.
HM enter water bodies due to the discharge of insufficiently purified or completely
unpurified mine, formation, underdump and mine waters.

Keywords: Salavat copper deposit, Republic of Bashkortostan, Abzelilovsky
district, ecological and hygienic factors, health risks for the population.

Relevance. The health status and morbidity of the population of the Russian
Federation (RF) living in the republics and individual regions with intensively
developed mining industry currently require more attention from preventive med-
icine and remains higher. Long-term development and exploitation of mineral
deposits in the Trans-Urals of the Republic of Bashkortostan are accompanied
by significant adverse effects on all environmental objects. Extraction and pro-
cessing of various ores leads primarily to the pollution of surface water bodies
with heavy metals. According to the data of the annually conducted social and
hygienic monitoring, the territory of the Republic of Bashkortostan, especially the
south-eastern regions, are considered to be at risk in terms of the level of general
morbidity of the adult and child population, including diseases of the respiratory
system, digestion and genitourinary system. Also, in the structure of morbidity of
these territories, the most pronounced and above the average national indicators
are neoplasms and diseases of the circulatory system [1, 2].

The purpose of the study and publication is that the planned future mining of
copper and zinc ore in the Abzelilovsky district of the Republic of Bashkortostan
(with a population of about 45 thousand people) through certain above-mentioned
actions of the Russian Copper Company has caused an ambiguous reaction from
some residents of settlements adjacent to the deposit. The main questions of resi-
dents remain about the future state of the ecology in the district and the republic as
a whole, the preservation of rivers and the future of the deepest lake in the Repub-
lic of Bashkortostan, Yaktykul (Bannoe), with a depth of up to 28 m and a tectonic
origin of the basin. In terms of water reserves, the lake ranks third in the Republic
of Bashkortostan, yielding the first two places to lakes Aslykul and Kandrykul,
which have significantly larger areas.

Results and discussion. Currently, the mining enterprises of our region have
already accumulated more than one billion tons of production and mining waste,
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which includes waste rock and substandard ores. The Baimak Copper and Sulfur
Plant has accumulated more than 500 million tons of such waste, the Uchaly Min-
ing and Processing Plant (MPP) more than 300 million tons, and the Buribaevsky
GOK more than 10 million tons. The annual volume of such waste from mining
enterprises averages 40-45% of all waste in the region [3].

Our long-term studies have shown that water from centralized water supply
sources in the main cities and towns of the mining areas of the Republic of Be-
larus generally meets current hygienic requirements. At the same time, analyses
of drinking water samples from non-centralized sources in these areas are char-
acterized by increased hardness, high content of cadmium, hexavalent chromium,
calcium, iron and nitrates [4, 5].

The results of the assessment of organoleptic, non-carcinogenic and carcino-
genic risks associated with the constant use of drinking water in such territories
of the Republic of Belarus convincingly and reliably indicate the possible influ-
ence of water sources on living conditions, morbidity and health of the popula-
tion. Thus, the population of the mining territories of the Republic of Belarus
with the constant use of water from non-centralized water supply sources may be
exposed to the risk of developing various neoplasms. The highest levels of car-
cinogenic risk are in the settlement of Slantsy and the village of Azikeevo in the
Beloretsk district, as well as in the villages of Tashbulatovo and Baimovo in the
Abzelilovsky district (up to 10-12 additional cases of malignant neoplasms per 10
thousand people are possible). The carcinogenic risk in the above-mentioned areas
is due to the increased content of hexavalent chromium and benzo(a)pyrene in the
water. It is well known that the following heavy metals are found in the waste of
the above-mentioned and other mining and processing enterprises: arsenic, lead,
zinc, copper, manganese, mercury, cadmium, chromium, etc.

Wastewater is formed at all stages of the technological process of mining
and quarrying. These wastewaters can be defined by origin into groups, where
more than 90% of the volume of wastewaters are mine and quarry. They contain
suspended matter (inorganic dust) from drilling and blasting operations, stripping
and mining operations. Due to fuel and oil spills, there are petroleum products and
emulsions, as well as iron, nitrites and nitrates due to explosives.

The existing excess of standards for water bodies and almost all types of water
use create a potential and inevitable danger to the health of the population of the
mining territories of the Republic of Belarus. The data obtained are consistent
with the studies of numerous other authors and can be used in developing a set of
preventive measures and recommendations for further provision of the population
of mining territories with high-quality drinking water and further improvement of
the living environment.
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Conclusion. Back in the 50s and subsequent years of the last century, up to
40 wells were drilled in geological surveys on the territory of the Salavat copper
deposit in the Abzelilovsky district of the Republic of Bashkortostan and predicted
resources of up to 208 million tons of ore with a copper content of no more than
1% and 1 million tons of copper were determined. It was then decided to mothball
this deposit for the future. This decision was correct and justified from an econom-
ic point of view, which was also due to the absence of new combined (flotation
in combination with gravity enrichment units) enrichment technologies in those
years, the discovery in the 60-90s of more profitable above-mentioned deposits
in the Trans-Urals and other regions of the Russian Federation. All these circum-
stances did not allow for more than 70 years to begin developing this deposit.

In order to develop a project for economic justification and to clarify the avail-
able data on an area of approximately 229 hectares, the Department for Subsoil
Use of the Volga Federal District of the Russian Federation issued Salavatskoye
LLC (actually Russian Copper Company - RMC) a license to conduct geological
exploration work until the end of this year. If the data on reserves is confirmed and
the expert opinion of Glavgosexpertiza is positive, then the reserves of copper,
zinc and other strategic raw materials will be put on the state balance sheet with
decisions being made on the start of quarry development and the construction of a
mining and processing plant in 2027-2029.

Thus, the attraction of investors RMK, future tax revenues, economic and
environmental attractiveness of this project generate interest of the Republic of
Bashkortostan and the Trans-Urals regions in the development of the deposit. In
connection with the above circumstances, the following urgent management deci-
sions and conclusions arise and require mandatory resolution:

- the ecological, hygienic and environmental situation in the south-eastern mu-
nicipal districts of the Republic of Bashkortostan, and in the Trans-Urals as a
whole, remains tense and conflict-ridden;

- regional authorities at all levels need to organize full control of this situation
by coordinating with the relevant federal and republican structures (Rosprirodnad-
zor, Rospotrebnadzor, etc.);

- serious explanatory work and a competent presentation of the ecological,
socio-economic and medical-demographic advantages of further promotion and
improvement of this project in the Abzelilovsky MR of the Republic of Bashkor-
tostan are needed with the population and public organizations at the local level;

- we consider it appropriate in 2025-2027 to conduct expanded and more in-
depth studies by research institutes of Rospotrebnadzor, the Russian Academy of
Sciences and the Academy of Sciences of the Republic of Bashkortostan based on
data on real exposure loads to which the population and workers of mining areas
and enterprises of the Republic of Bashkortostan and neighboring regions of the
Russian Federation are or will be exposed;
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- to hold public hearings for all residents of the Abzelilovsky municipal district
and the entire region with a presentation of this project at all stages of its imple-
mentation in 2025-2030.
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Abstract. The article presents a study of the clinical course of ischemic stroke
in patients with type 2 diabetes mellitus (DM 2). The aim of the work was a
comparative analysis of neurological symptoms, glycemic control parameters,
lipid metabolism, as well as the state of micro- and macrorheological parameters
in patients with ischemic stroke suffering from DM 2 and patients without
carbohydrate metabolism disorders. The study included 40 patients divided into
the main and control groups. The data obtained indicate a more severe course of
stroke in the presence of DM 2, which is manifested by severe focal neurological
symptoms, higher HbA1C levels, lipid profile disorders and decreased rheological
properties of the blood. Patients with DM 2 had a lower degree of functional
recovery and a longer post-stroke period. The results emphasize the need for
early diagnosis and correction of metabolic disorders to reduce the risk of severe
vascular complications in this category of patients.
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Relevance. Strokes occupy leading positions among the causes of primary
disability and mortality in the general structure of morbidity. In the Republic of
Tajikistan, cerebrovascular diseases are the third leading cause of death - both
among diseases of the circulatory system (39%) and in the total number of deaths
(23.4%) [1]. According to forecasts of the World Health Organization, by 2030,
cardiovascular catastrophes, including strokes, will cause the death of about 23.3
million people [2]. Among the key factors provoking ischemic cerebrovascular
accidents (ICAD), a number of conditions can be distinguished that accelerate
the development of the disease, contribute to a more rapid increase in symptoms
and increase the risk of complications. It has been proven that carbohydrate me-
tabolism disorders, especially type 2 diabetes mellitus (T2DM), play a signifi-
cant role in the pathogenesis of ischemic stroke (IS), increasing the severity of
clinical manifestations, increasing the risk of relapse over the next 10 years and
increasing mortality in the development of stroke [3]. In type 2 diabetes mellitus
(T2DM), hyperglycemia, insulin resistance and concomitant hyperinsulinemia are
key mechanisms that accelerate vascular wall damage, the development of ath-
erosclerosis and thrombotic complications, which contributes to high mortality
from cardiovascular diseases. A significant role of T2DM in the development of
cerebral infarction of atherothrombotic origin, as well as in a more severe and
aggressive course of the acute period of stroke has been established. In the patho-
genesis of ischemic cerebral circulation disorders, disorders of the hemorheologi-
cal properties of blood, hemostasis and fibrinolysis are of great importance. Early
manifestation of endothelial dysfunction is considered as one of the key factors
contributing to the development of complications in type 2 diabetes, including is-
chemic stroke. The state of microcirculation in the affected areas of the brain, and,
consequently, the clinical course of stroke, largely depend on the degree of acti-
vation of blood cells and endothelium. Unidirectionality and mutual enhancement
of morphofunctional changes in ischemic stroke (IS) contribute to further aggra-
vation of disorders at the level of microcirculation [4]. Dyslipoproteinemia has a
pronounced pathological effect on the endothelium, a key barrier organ, disrupting
the physiological balance between vasodilator, antithrombotic, anti-inflammatory
and anti-sclerotic factors on the one hand, and vasoconstrictor, proliferative, in-
flammatory and prothrombotic factors on the other, with the latter dominating. In
this context, the modern concept that endothelial dysfunction plays a central role
in the development and progression of atherothrombosis in patients with type 2
diabetes is of particular importance. However, data on the state of the hemostasis
system and hemorheological parameters in patients with ischemic stroke and type

150 || International Conference



FEABEFRIRARF: BRI R4

2 diabetes remain contradictory and require further clarification. Studies devoted
to the effect of endothelial dysfunction on the course of ischemic stroke in patients
with type 2 diabetes are few and mainly describe clinical cases in the presence
of complete metabolic syndrome. Given the significant role of these pathological
changes in the pathogenesis and prognosis of ischemic stroke, this problem re-
mains relevant and requires further study [4].

Objective of the study. To analyze the specifics of the course of ischemic
stroke in patients with type 2 diabetes mellitus.

Materials and methods of the study. The study was conducted in the Depart-
ment of Neurology of the State Institution “GMC No. 1 named after K. Akhme-
dov” in Dushanbe. The study included 21 patients with ischemic stroke, whose
average age was 60.2 + 2.2 years. Patient complaints, anamnesis data, history of
diabetes and hypertension were taken into account. Biochemical blood and urine
tests were performed on all patients without exception. The levels of glycemia
and glycated hemoglobin (HbA1C), weight, height of patients were clarified, the
body mass index was calculated. Lipid metabolism and platelet indices were de-
termined. Of the instrumental research methods, ECG, EchoCG and magnetic res-
onance imaging (MRI) were performed.

Inclusion criteria:

»  Patients with an established diagnosis of ischemic stroke (IS), confirmed

(CT or MRI of the brain).

*  Confirmed diagnosis of type 2 diabetes mellitus (DM 2) based on clinical

and laboratory data (in accordance with WHO criteria).

*  Age from 58 to 70 years.

*  Post-reanemia period of stroke

Exclusion criteria:

»  Patients with hemorrhagic stroke or transient ischemic attack.

*  Type 1 diabetes mellitus or other endocrinopathies affecting carbohydrate

metabolism.

»  The presence of severe cardiovascular, renal, hepatic or respiratory failure

in the decompensation stage.

*  Acute infectious or inflammatory diseases at the time of inclusion.

*  Oncological diseases in the active stage.

»  Taking anticoagulants or antiplatelet agents within the last 14 days that

can significantly change hemostasis parameters.

All subjects were divided into 2 groups:

Group | (main) — patients with type 2 diabetes diagnosed before the
development of stroke, complicated by newly developed ischemic stroke — 21
people (8 women, average age 60>7+1.8 years; 13 men, average age 59.2+3.5
years). The duration of type 2 diabetes in patients in the main group ranged
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from 5 to 15 years. All patients received planned hypoglycemic therapy before
the development of ischemic stroke; 44.4% (9 people) — sulfonylurea drugs
and metformin; 12 people (55.6%) — insulin therapy. The adequacy of type 2
diabetes treatment was assessed using target glycemic and HbAlc values.

Group II (comparisons) — patients with newly developed ischemic stroke,
not suffering from type 2 diabetes, whose main vascular risk factors were
arterial hypertension, cerebral atherosclerosis — 19 people (including 7 women,
average age 64.2+2.1 years; 12 men, average age 61.843.7 years).

Verification of the ischemic nature of stroke was carried out by computed
tomography of the brain using a Siemens Emotion 16 multispiral computed
tomograph.

All patients with ischemic stroke received basic therapy according to current
medical and economic standards, including acetylsalicylic acid, antihypertensive
drugs, neuroprotective therapy (cytoflavin, glycine, ceraxon, mexidol).

Study results. We analyzed subjective and objective clinical signs and
laboratory data, including macrorheology (platelet and endothelial hemostasis
markers) and microrheology (number of fragmented erythrocytes) parameters,
as well as lipid fraction assessment in patients with ischemic stroke and type
2 diabetes and comparison with a group of patients with ischemic stroke
without type 2 diabetes. Chronic hyperglycemia plays a significant role in the
development and progression of vascular lesions in patients with diabetes. Thus,
the average glycemic values were 10.9+0.8 mmol/l. Adequacy of glycemic
control is directly related to the likelihood of developing stroke. In the UKPDS
study, a 1% decrease in HbA1C reduced the risk of stroke by 12%. Transient
hyperglycemia in stroke can be caused by a stress response, while persistent
hyperglycemia indicates the presence of type 2 diabetes. In most of the patients
with stroke we examined, the HbA1C level was >9.36%. This indicated that in
a significant proportion of patients, hyperglycemia preceded the development of
stroke. Hyperglycemia, which can be retrospectively assessed by the HbA1C lev-
el, contributes to a more significant increase in glucose in the acute period of
stroke and affects the restoration of impaired neurological functions, as evidenced
by the direct relationship between the severity of neurological deficit and the de-
gree of increase in HbA1C. During the analysis of laboratory data, high levels of
total cholesterol were found (5.3 = 0.4 mmol / 1). A direct correlation was found
between the duration of type 2 diabetes and the severity of dyslipidemia, which
contributed to the further progression of cerebral vascular atherosclerosis. The
interaction of glucose with lipids and proteins, including structural components
of biological fluids, leads to the formation of advanced glycation end products
(AGEs), which increase the synthesis of cytokines and growth factors, activate
proliferation and sclerosis processes, increase platelet aggregation and thrombus
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formation, and cause epigenetic changes. The underlying pathogenesis of stroke,
endothelial dysfunction and atherosclerosis, are initiated by hyperglycemia and
insulin resistance. At the start of the study, an analysis of subjective and objec-
tive clinical data of the two study groups (main and comparison) showed that
focal neurological symptoms prevailed in all patients. Clinical manifestations of
focal neurological symptoms in individuals of the first group were varied: de-
creased strength or awkwardness of one half of the body, sensory disorders in the
form of hemihyperesthesia, speech disorders in the form of aphotic disorders and
dysarthria, cranial innervation deficiency in the form of hemiparesis of the facial
muscles, tongue deviation. The frequency of clinical neurological disorders is pre-
sented in Table 1.

Table 1.
Clinical symptoms of the patients studied.

I(main 2 (comparison
Clinical indicators group) (p=8) | group) (p=19)
abs. | \ % abs. %
Motor disorders in the form of hemiparesis,
monoparesis 21 93,8 86,5
Speech disorders 18 | 56,8 19 53
Aphotic disorders (impaired understanding or
reproduction of oral speech), dysarthria (impaired 15 | 18,5 10 9,2
articulation)
Sensory disorders, 15 83,9 8 73,2
Somatosensory, visual 3 9,9 3 5,8
Damage to cranial nerves 14 64,2 7 51,2

General cerebral disorders in the main group were mild in most cases. The
assessment of the state of consciousness of patients using the Glasgow Coma
Scale (GCS) is given in Table 2.

Table 2.
Assessment of the state of consciousness in points on admission (GCS)
1 group (main) n-21 II group (comparisons) n-19
Points Number (persons) Points Number (persons)
15 7 <8,6%) 15 2(15,4%)
14 5(30,9%) 14 7(32,7%)
13 2 (27,2%) 13 3(25%)
12 1(14,8%) 12 1(19,2%)
11 1(7,4%) 11 0
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10 3 (8,6%) 10 4(7,7%)
9 2(2.5%) 2

Conclusions. Thus, patients with ischemic stroke that developed against the
background of diabetes mellitus type 2 have more pronounced neurological disor-
ders and a lower rate of their regression and restoration of lost functions, as well
as long-term (up to 6 months) memory impairment, visual-spatial functions and
orientation compared to patients with ischemic stroke who do not suffer from type
2 diabetes mellitus. The presence of type 2 diabetes mellitus negatively affects the
parameters of micro and macrorheology of the blood and contributes to the pro-
gression of the thrombogenic situation in patients with ischemic strokes.

References

1. M. T. Ganieva, T. B. Todzhiddinov, R. A. Khoshimov. Avicenna Bulletin doi.:
10.25005/2074-0581-2019-21-2-253-257.

2. WHO, Information Bulletin No. 317, March 2013.

3. Shchepankevich L. A. Pilipenko P. I., Vostrikova E. V. Tanashyan M. M.
Clinical and rheological correlations in patients with ischemic stroke against the
background of type 2 diabetes mellitus / Bulletin of Neurology, Psychiatry and
Neurosurgery, - 2014. - No. 8. - P. 76-85

4. Tanashyan M. M., Shchepankevich L. A., Orlop S. V., Teleigaia N. G.,
Shabalina A. A., Kostyrena M. V., Hemorheology and hemostasis in patients with
ischemic stroke against the background of type 2 diabetes mellitus and metabolic
syndrome // Analysis of clinical and experimental neurology. — 2014 - No. 3 —
14-20.

154 || International Conference



FEABEFRIRARF: BRI R4

DOI 10.34660/INF.2025.83.66.135

b R AR (A3
FORMATION OF PERFLUOROCARBONS DURING THE
PRODUCTION OF ALUMINUM (THERMODYNAMIC ANALYSIS)

Mikhalev Yuri Glebovich
Doctor of Chemical Sciences, Full Professor
Siberian Federal University, Krasnoyarsk, Russia

AL, B ERIIEHR L2y co2 M Co BLRRfbsk CF4 Al
C2F6 HIBE AR THE VBRI R BB S N 75 AT R AR DL S BHBR AR XS T
PR AT 25 R, BMEFES I, (= 1.2 V) BT, e 4
BB E A A BRAE R )5 B AT R, 4 M PR F RS BE T R S e
BFAIRE] ~1.8 V I, iXFIATREMETE K. SRIM, ARHEXIE R H At R Tl A A
AR SE R, ATHR P R R EEAY 0.02%, #1585 S a5
RZIANZEFRATLA CF4 F1 C2F6  BLE 57K R AR RN BAE A SH IR IR
FIRAE AR AT AR S RBORARRE . OS] 45, RO, TR, %K
W, #1200, AT RE. FaARERA.

Abstract. The change in the Gibbs energy of the reaction occurring during
aluminum production at the anode and taking into account the joint formation
of carbon oxides CO, and CO and perfluorocarbons CF, and CF, during the
normal technological process, and the electrode potential of the anode relative
to aluminum are calculated. It is shown that the formation of perfluorocarbons
together with carbon oxides during electrolysis is thermodynamically possible
even near the equilibrium potential of the anode (= 1.2 V) and even more so when
the back EMF at industrial anode current densities reaches =1.8 V. However,
according to measurements on industrial electrolyzers during normal electrolysis,
the concentration of perfluorocarbons in the exhaust gases is estimated at an
average of 0.02%. The discrepancy between the results of thermodynamic analysis
and measurements is explained by the reactions of CF ,and C2F'6 with water vapor
directly or with the participation of oxygen on the path of gases from the anode
base to the sampling point. Key words: aluminum, electrolyzer, exhaust gases,
perfluorocarbons, thermodynamic analysis, Gibbs energy, electrode potential.
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Introduction

The gaseous products released during the production of aluminum at the anode
consist mainly of CO2 and CO. The reactions of their formation can be represent-
edas[1], [2]:

3C +2A1,0, = 4AI+3CO, @)
3C + ALO, = 2A1+3CO 2)

The ratio between the amounts of CO, and CO varies depending on the process
parameters of electrolysis. According to the data given in [3], in the absence of
anode effects during “normal” electrolysis, the percentage ratio of CO,/CO can
vary from 5.9 to 1.

With the anode effect, when the voltage on the electrolyzer increases to 20—50
V [4], the ratio changes and becomes ~ 1/3 [4].

Since these gases are released simultaneously, the overall reaction of their for-
mation is presented in the form [1]:

ALO,+xC = 2Al + (3—x) CO,+(2x-3) CO, 3)
where x denotes the variable number of moles of carbon participating in the reac-
tion and is related to the mole fraction of carbon monoxide N, in the mixture of
CO, and CO: x = 3/(2-N ).

In addition to CO, and CO, but in significantly smaller quantities, sulfur-con-
taining gases [2], [5] were found in anode products during studies both in labora-
tory conditions and in industrial electrolyzers: COS, SO,, S, CS , H,S.

The total content of these gases is 30-50 times less than the content of CO, and
CO in the exhaust gases.

In addition to sulfur-containing gases, the emissions of aluminum electrolyzers
contain H,O vapor in an amount comparable to the emissions of CO,, CH,, the
content of which is approximately 2-10* of the CO, content [6], as well as HF,
formed as a result of reactions of aluminum fluoride dissolved in the melt and
electrolyte vapor (Na,AlF,) in the gas phase with water vapor. Particular attention
should be paid to the content of perfluorocarbons in anode gases, which are similar
in composition to hydrocarbons and are compounds of carbon with fluorine, the
general formula of which can be represented as (C F, ,.), where n =1, 2, 3, etc.

The aluminum industry is the main source of perfluorocarbons (PFCs) entering
the atmosphere. The duration of stay of these gases in the atmosphere is estimated
at 10,000 - 50,000 years [7], and their global warming potential is 6500-12200
times greater than that of CO, [6].

It is currently believed that perfluorocarbons are emitted during aluminum pro-
duction almost continuously [8]. According to the accepted terminology, if they
are emitted at a voltage on the electrolyzer U less than 8 V, i.e. during “normal”
electrolysis, a low-voltage anode effect occurs; if the release occurs at U>8 V, a
high-voltage anode effect occurs.
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The largest amount of perfluorocarbons is accounted for by two gases CF, and
C,F,, while the concentration of C,F is approximately an order of magnitude less
than the concentration of CF, [6], [9], [10].

In percentage terms, the largest amount of perfluorocarbons is formed at the
anode and released from the electrolyzer during high-voltage anode effects. In this
case, the gas phase has an average composition of 60-70% CO, 10-15% CO,,
15-20% CF,, and 0.5-1.0% C,F, [11]. The greater the frequency and duration of
the anode effects, the more perfluorocarbons are released.

If the alumina concentration at the anode becomes less than 1.5% [12], part of
its surface is blocked by a gas film [1], as a result, the current density reaches a
value at which the anode potential shifts strongly to the positive side and exceeds
the potential Eo (relative to the aluminum reference electrode), necessary for the
formation of perfluorocarbons, for example at 960 °C, according to the reactions:

4AIF, +3C =4Al + 3CF, E°=2,18 B 4
2AIF, +2C=2A1+CF, E°=239B 5)
and the joint formation of CO,, CO, CF, and C,F, occurs at the anode.

With “normal” electrolysis, the amount of perfluorocarbons in the exhaust gas-
es is significantly less [9]. Indeed, an analysis of the experimental data presented
in [8], [9], [13] shows that the total content of CF, and C,F, in the exhaust gases
varies greatly not only at different enterprises, but also in different electrolyzers
and varies from 2-10*% n0 0,22 % (average value for all data = 0,02 %).

The appearance of perfluorocarbons in this case is associated mainly with the
following factors [2], [8]:

1. Interference with the operation of the electrolyzer: replacement of anodes,
extraction of metal, feeding the electrolyzer with alumina at the end of the under-
feeding period.

2. Reduction in the current passing through an individual or several individual
anodes.

3. Formation of carbonyl fluoride COF, on the anode [2], for example, accord-
ing to the reaction [14]

ALO, +2AIF, + 3C =4Al+ 3COF,, (6)
as a result of which the standard change in Gibbs energy AG® at a temperature of
960 °C is 1950.41 kJ. It follows that according to the equation

o AG°
E°= — - (7)
for reaction (6) to occur, it is necessary that the electrode potential of the anode
Eo relative to aluminum exceeds 1.684 V. In equation (7), z is the number of
electrons participating in the reaction (z = 12), F is the Faraday number, 96487 C/
mol equivalent.
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Since the magnitude of the anodic overvoltage at industrial anodic current den-
sities is 300 — 860 mV [1], [15], the value of 1.684 V may well be exceeded and,
therefore, the probability of COF, formation is quite high.

The resulting carbonyl fluoride is unstable and reacts with the carbon of the
anode to form CF4 [16] and C,F,according to the reactions

2COF,+C=2CO +CF, AG°=-45,768 kJ )

3COF,+2C=CO +3C}F, AG°=157,299 kJ )
where the change in Gibbs energy as a result of reactions is calculated for a tem-
perature of 960 oC.

Thus, perfluorocarbons appear in the exhaust gases of the electrolyzer. Since
the change in Gibbs energy of reaction (8) is negative, and reaction (9) is positive,
the occurrence of reaction (8) is thermodynamically more probable.

In addition, perfluorocarbons are released during the start-up of electrolyzers
[17], especially when only electrolyte is poured in. In this case, due to the rise of
the anode array, the distance between the anode and cathode is greater than during
normal electrolysis, and the voltage in the electrolysis can exceed 8 V.

It has also been suggested [6] that the formation of perfluorocarbons can occur
continuously or periodically on a separate anode, without spreading to neighbor-
ing anodes, when, apparently, the concentration of alumina at its surface is less
than 1.5%.

Despite the significantly lower content of perfluorocarbons in the exhaust gas-
es during normal electrolysis compared to their amount during anode effects, the
share of CF, and C,F released over a certain (fairly long) period of time or calcu-
lated per unit mass of aluminum obtained during normal electrolysis is estimated
to be from 0.19 to 0.93 of the total release of perfluorocarbons [10], [13], [18].

Thus, the amount of perfluorocarbons released without the occurrence of an-
ode effects is quite large.

The purpose of this work is a thermodynamic analysis of the complete anodic
reaction to determine the possibility of the joint formation of carbon oxides and
perfluorocarbons during normal electrolysis without taking into account high-
voltage anode effects and various interventions in the operation of electrolyzers.

Thermodynamic analysis

Neglecting the release of gases containing sulfur and not considering the for-
mation of HF, we analyze the thermodynamic possibility of the joint formation
during electrolysis of only four gases CO,, CO, CF,, C,F,. For this, we use equa-
tion (3) and equation

AIF +5/6C = Al +1/2 CF +1/6C F, (10)

Let n moles of alumina react according to reaction (3) with m moles of alu-

minum fluoride according to reaction (10). We will restrict ourselves to the case
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when in a mixture of CO, and CO NCO = 0.2, which, according to Beck’s equa-
tions [19]:

a) for electrolyzers with baked anodes N, = (2:105- 200-n,— 8)/105;

b) for Soderberg electrolyzers N, = (2:119 - 200 . - 8)/119 corresponds to a
current efficiency of approximately 90% for electrolyzers with baked anodes. In
Beck’s equations, 0T is the current efficiency in fractions.

When N, = 0,2 in the equation (3) x = 5/3 and it takes the form

ALO.+5/3C = 2Al1+4/3 CO,+1/3 CO an

By adding equations (10) and (11) taking into account the coefficients » and
m, and dividing the left and right parts of the total expression by n, we obtain a
general equation for analysis that takes into account the joint formation of all four
gases at the anode depending on the proportion of reaction (10).

AL O, +m/n AlF +(5/3+5m/6n) C = (2+m/n) Al+4/3 CO,+1/3 CO +m/2n CF,
+m/6n CF, (12)

The number of moles of reagents and the thermodynamic characteristics of
reaction (12) depend on the parameter m/n, which can formally vary from zero to
significant values, i.e., within wide limits. For the analysis, we will limit ourselves
to the case of 0.01 — 10. The standard change in the Gibbs energy as a result of
reaction (22), the change in the Gibbs energy AG taking into account the activi-
ties of alumina and aluminum fluoride and the partial pressures of gases, as well
as the concentrations and rate of formation of the components of the analyzed gas
phase in the total mixture in reaction (12) depending on the parameter m/n for a
temperature of 960 °C are given in Table 1.

Table 1.
Thermodynamic characteristics of reaction (22) and the relative amounts of
gases formed at the anode depending on the parameter m/n

m/n | AG% kJ | AG,kJ | Concentrations and formation rates of components of
the analyzed gas phase, wt.%, (kg/tAl)
CO, CO CF, C,F,
0,01 | 6888 697,1 85,4 (1082) 13,6 (172) 0,6 (8) 0,4 (4)
0,025 | 698,6 707,3 84,2 (1074) 13,4 (171) 1,6 (20) 0,8 (10)
0,05 | 715,0 724,5 82,2 (1061) 13,1 (169) 3,1 (40) 1,6 (21)
0,1 7474 758,7 | 78,5 (1035) 12,5 (165) 5,9 (78) 3,1 (40)
0,25 | 845,1 862,6 69,2 (966) 11,0 (154) 13,0 (181) 6,8 (95)
0,5 | 1008,0 | 1037,2 | 57,8 (870) 9,2 (139) 21,7 326) 11,3 (170)
0,75 | 1170,7 | 1212,3 | 49,6 (791) 7,9 (126) 27,9 (445) 14,6 (232)
1 1333,4 | 1387,9 | 43,5(725) 6,9 (116) 32,6 (544) 17,0 (284)
2 1984,6 | 2092,9 | 29,0 (544) 4,6 (87) 43,6 (815) 22,8 (426)
4 3286,7 | 3507,8 17,5 (362) 2,8 (58) 52,4 (1087) 27,3 (568)
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6 | 45889 | 49258 | 12,5(272) 2,0(43) | 56,2(1223) | 29,3 (639)
8 | 58912 [ 63452 | 9,7(217) 1,5(35) | 583(1305) | 30,5 (682)
10 | 71932 | 77652 | 8,0 (181) 13(29) | 59,6 (1359) | 31,1710)

The value of AGo was calculated using the HSC Chemistry 9 program. The
value of AG is obviously equal to

4/s _afs _mfzn_m/fen
Pro, Pco Pery "PCo.F,

AG = AG® + RTIn : (13)

myn
Al 05 T4lF,
where R — universal gas constant; 7 is the absolute temperature; p,is the partial
pressure of the corresponding gas; ai is the activity of alumina or aluminum fluo-
ride in the electrolyte.

The partial pressures of gases in a mixture are equal to the mole fractions if we
assume that the gases behave as ideal gases and Dalton’s law is fulfilled [20], p,
=P v, where P —the total pressure of the gas phase at the anode, consist-
ing of only four gases, equal to 1 atm; y, is the mole fraction of each of the gases.
The activities of alumina and aluminum fluoride depend on the composition of
the melt; for certainty, they are calculated for the following composition, % mass:
AlF, - 10; CaF, - 4; Al,O, — 3; the rest is cryolite. The cryolite ratio (CR) is 2.3.

The activity of alumina is estimated using the equation [19]

ay o, = 0,03791-ROS + 2,364-ROS® — 2,194 ROS® + 0,8686 - ROS*, (14)
where ROS — the ratio of the current alumina concentration to the alumina concen-
tration at saturation at a given temperature and melt composition.

For a given electrolyte composition and temperature 960 °C ay;_ o, * 0,197.

AxTHBHOCTB (prOpHIa aOMUHUS ObLIa OLlEHeHa 10 ypaBHeHuto [21]
aur, = exp(1,9656 — 4,7234 - CR + 0,51281 - KO?) - (1 — Xcap, — Xugr,) - (1 —0,375a4,,0, )(15)
and amounted to 0.00185. In equation (15) % cug, and x ., — respectively, the mo-
lar fractions of calcium and magnesium fluorides in the melt.

Based on the AG values, the difference in electrode potentials of the anode and
aluminum E was calculated for different m/n values using the equation

= _4¢ (16)
where z — the number of electrons participating in reaction (12) and depending on

the parameter m/n; F is the Faraday number.
The dependence of the absolute value of E on m/n is shown in Fig. 1.
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IEl, B

m/n
Figure 1. Dependence of the electrode potential of the anode relative to alumi-
num on the parameter m/n

Knowing the difference between the electrode potentials of the anode and alu-
minum under real electrolysis conditions, it is possible, using the graph in Fig.
1, to determine the ratio m/n and, using Table 1, to find the molar fractions of
gases whose formation at the anode can be expected from the point of view of
thermodynamics under these conditions. The greater the difference between the
electrode potentials of the anode and aluminum under current (back EMF (counter
electromotive force)) [19], the greater the amount of perfluorocarbons that can
form at the anode.

The formation of an insignificant, but non-zero amount of perfluorocarbons
can be expected already at E corresponding to the EMF, close to the equilibrium,
which is estimated at ~1.2 V [1], [19].

During electrolysis in laboratory and industrial conditions, the back EMF can
reach values of =1.8 V [19], [22], [23]. In this case, according to Fig. 1, m/n = 2,
which means that the gas phase at the anode can contain 43.6 wt.% CF, and 22.8
wt.% C,F,, which exceeds the concentrations of CF, and C F, in the exhaust gases
of electrolyzers even with anode effects [2], [11], [24], [25], [26]. During “nor-
mal” electrolysis, i.e., in the absence of high-voltage anode effects, the content of
perfluorocarbons in the exhaust gases, as already noted, is even less.

The discrepancy in the results of thermodynamic analysis and measurements
on electrolyzers is apparently due to the fact that CF, and C,F, can interact with
water vapor, for example, according to reactions [27]

CF, +2H,0 = 4HF + CO, AG°=-411,034 kI, a7

0,50, + C,F + 3H,0= 6HF+ 2CO, AG° =-940,547 kI, (18)
where the change in Gibbs energy as a result of reactions is calculated for a tem-
perature of 960 °C.
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The reactions occur in the bubble layer at the anode and on the path of gases
from the anode base to the sampling site with the participation of oxygen oxidized
at the anode and water vapor, which can form at the anode due to the interaction
of oxygen with residual hydrogen in the anode material, or with the participation
of water vapor and atmospheric oxygen [2].

At high temperatures, little different from the electrolysis temperature, the rate
of reactions between gases can be very high, as a result of which the content of
perfluorocarbons in the gas phase is significantly reduced.

Conclusion

Based on the results of thermodynamic analysis, it can be assumed that during
“normal” electrolysis, in addition to CO, and CO, perfluorocarbons CF,, C,F, can
form at the anode, the amount of which, released from the electrolyzers and de-
tected in samples taken from the exhaust gases, is insignificant due to the reactions
of CF, and C,F, with water vapor directly or with the participation of oxygen and
depends on the rate of these reactions.
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Abstract. The need of the construction industry for energy-saving materials
is briefly substantiated. The results of the analysis of the reasons why multilayer
building walls tend to deteriorate their performance properties are presented. The
need to expand the practical application of products made of dispersed reinforced

foam concrete is substantiated. The results of experimental studies are presented,
reflecting a significant decrease in the ability of foam concrete to sorb vaporous
moisture as a result of their dispersed reinforcement with synthetic fibers.

Keywords: multilayer walls, sorption moisture, foam concrete.

Introduction

The limited natural resources of the planet and the dependence of the sustain-
ability of society on the level of development of human engineering activities
require a scientifically based approach to the problem of energy saving. Given the
volume of energy consumption by the housing and communal services, it is nec-
essary to strive to reduce the energy intensity of the construction complex. Energy
standards in many countries are aimed at improving the energy efficiency of build-

EEg | 165




Scientific research of the SCO countries: synergy and integration

ings under construction and reconstruction since the second half of the twentieth
century and are revised towards tightening every 5 years [1]. The construction
industry must take into account that the values of reduced heat-transfer resistance
of enclosing structures have increased dramatically. That is why, at the end of the
20th century, technologies have become popular that propose making building
walls multilayered and using materials that are either short-lived (mineral wool
slabs, etc.) or environmentally aggressive and fire-hazardous polymers (expanded
polystyrene, etc.) [2-4].

In order to ensure compliance with regulations, the Russian Federation adopt-
ed the experience of Europe in the construction of multilayer walls. The problems
of insulating the facades of previously constructed buildings were solved by using
expanded polystyrene, industrial thermal insulation made of mineral wool slabs or
masonry made of autoclaved aerated concrete of grades D 500 and below [2-5].

Statement of the problem

The practice of operating buildings with multilayer walls has shown [2-5] that
the problems that arise during their operation are more resource-intensive than the
technical and economic effect obtained as a result of increasing the heat-transfer
resistance of the walls. 30 years of experience in the operation of multilayer walls
has revealed a list of problems that systematically arise in multilayer structures;

- the estimated heat transfer resistance established at the design stage is not
maintained under the operating conditions of the facility with any of the previous-
ly listed types of thermal insulation inclusions [4, 5];

- the sanitary and hygienic conditions of rooms with a multilayer external wall
are characterized by the appearance of mold after several years of operation [5-8];

- the durability of the inter-repair operation of multilayer enclosing structures
is inferior to single-layer ones [4, 5].

The listed problems fully or partially depend on the ability of the materials
placed in the volume of multilayer walls to pass steam through themselves and
accumulate it in the thickness of the structure. This is important because the for-
mation of condensate in the autumn-winter period and its incomplete evaporation
in the summer creates in the volume of highly porous wall layers:

- cold bridges (thermal conductivity of air 0.023 W/m-0C, water 0.56 W/m-0C)
and the thermal properties of the structure deteriorate in correlation with the ther-
mal conductivity of the accumulated water and the period of operation;

- moisture and oxygen in an environment with a positive temperature create fa-
vorable conditions for the development of mold indoors and, thus, sharply worsen
the sanitary and hygienic living conditions of people.

In addition, modern materials of multilayer structures have different periods of
operational reliability. Repair of the inner layers will be necessary as a result of
the loss of heat transfer resistance, which will require significant material costs.
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Of all the types of wall materials used for the construction of enclosing struc-
tures of buildings from the point of view of safety, environmental friendliness to
humans, material and energy intensity of manufacture, cellular concrete has been
considered the most effective for more than 100 years. The increase in require-
ments for heat transfer resistance has excluded the possibility of practical use of
single-layer large-sized wall structures made of autoclaved aerated concrete grade
D600 [9] because the tensile strength does not ensure their defect-free stripping
and transportation.

The transition to small-piece products of grades D500 and below showed that
the structural features of gas porosity and interpore partitions in autoclaved aer-
ated concrete [10, 11] become significant for their ability to absorb and retain
vaporous moisture. It was established [11] that the growth of sorption moisture
accumulation in autoclaved aerated concrete grade D500 when moving from the
parameters of the ambient humidity from category “A” to “B” exceeds 10 times.
Consequently, for the effective construction of walls in modern construction prac-
tice, it is necessary that the pores in cellular concretes be predominantly closed,
and the interpore partitions have insignificant sorption moisture. Results

The results of the authors’ earlier assessment of the differential water-retaining
properties of foam concrete showed that dispersed reinforcement is capable of
reducing the specific surface area of their interpore partitions in equally dense
materials by 13...15%, and the amount of microcapillary moisture accumulation
by up to 25% by weight. Therefore, in the course of these studies, foam concrete
mixtures of various density grades were manufactured with a cement:filler ratio of
1:1. Polypropylene fiber (PP) manufactured by Si-Airide LLC with a diameter of
18 um and a length of 18 mm was used as dispersed reinforcement.

The concrete mixtures were manufactured in one stage, molded in cube sam-
ples with a 100 mm edge and hardened under normal conditions for 28 days.
Cubes with a 50 mm edge were cut out of the middle of the samples, intended for
testing for sorption moisture. All samples were first dried to a constant weight,
then placed in desiccators (photo) and tested according to GOST 12852.6 - 2020
“Cellular concrete. Method for determining sorption moisture» on 3 twin samples.

The previously experimentally established increase in the density of interpore
partitions (decrease in specific surface area) in foam concretes due to dispersed re-
inforcement with synthetic fibers should lead to a decrease in their sorption mois-
ture. To experimentally test the hypothesis, foam (PB) and fiber-reinforced foam
concretes (FPB) of various density grades were manufactured. Fiber-reinforced
foam concretes were dispersedly reinforced with polypropylene fiber in an amount
of 0.5 and 1.0% of the filler weight (table).

EEg | 167



Scientific research of the SCO countries: synergy and integration

Figure 1. photo of foam concrete tests for sorption moisture

Preparation of the test environment was as follows. In accordance with the
requirements of GOST 24816 — 2014 “Construction materials. Method for deter-
mining equilibrium sorption moisture”, 2 sulfuric acid solutions were prepared.
A solution with a concentration of 36.88% and a density of 1.276 g/l provided
a relative humidity of 60% in the desiccator. A solution with a concentration of
5.93% and a density of 1.038 g/l provided a relative humidity of 97% in the des-
iccator. The results of the experimental studies of sorption moisture are presented
in the table.

Foam

Average
density of foam

Fiber content
(% of filler

Sorption moisture
(vol.%) at relative

The coefficient
of saturation

concrete | concrete in dry weight) air humidity of pores with

brand | condition, kg/ 60% (A) | 97% (B) moisture as a
m? result of sorption
of water vapor

D400 408 None 4,827 8,262 0,097
D600 613 None 5,633 9,044 0,118
D800 821 None 6,709 9,715 0,141
D400 393 0,5 TII1 3,628 5,424 0,063
D600 605 0,5 TIIT 4,855 7,419 0,097
D800 797 0,5 TIIT 4,973 7,944 0,115
D400 398 1,0 TIIT 3,196 4,625 0,046
D600 601 1,0 IIT 4,069 6,293 0,082
D800 792 1,0 TITT 4,314 7,111 0,103

The analysis of the data presented in the table shows that the dispersed rein-
forcement of foam concrete mixtures with polypropylene fibers leads to an in-
significant decrease in their actual average density. As for the level of sorption

moisture indicators, it is important to note that they depend on:
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- the brand of foam concrete by density;

- the relative humidity of the test environment;

- fiber consumption.

In heat-insulating foam concrete (D400) that did not contain dispersed rein-
forcement, the difference in sorption moisture accumulation between conditions
“A” and “B” exceeded 71%; in structural and heat-insulating (D600) - 60%; in
structural (D800) - almost 45%. The obtained results are logical because the high-
er the density of gas-filled concrete, the better its interpore partitions resist the
penetration of vaporous moisture. With dispersed reinforcement in the amount
of 0.5% of the filler weight, the sorption moisture of equal-density foam con-
cretes under air-dry operating conditions (A) decreases by 33%, 16% and 35%,
respectively. With a higher saturation with fiber (1% by weight), the values of
equilibrium sorption moisture decrease additionally. For assessing the efficiency
of using dispersedly reinforced foam concretes in wall structures of buildings, the
results obtained in assessing the parameters of their sorption moisture in environ-
ment “B” are much more important. Foam concretes without fiber were filled with
sorption moisture from 9.7% to 14.1% of the pore volume present in the materi-
als (table). Foam concretes containing 0.5% fiber did not accumulate more than
6.3%...11.5%. The increased fiber content allowed to reduce the sorption moisture
accumulation to 4.6...1.0%, i.e. 1.5...2.0 times compared to equal-density foam
concretes without fiber.

Conclusion

Practice has shown that widespread thermal insulation materials (mineral wool
slabs or foam polymers) and traditional types of cellular concrete do not fully meet
the requirements of thermal efficiency in multilayer walls. The ability of the listed
materials to accumulate sorption moisture under operating conditions significantly
worsens the technical, economic and sanitary-hygienic properties of buildings.
The single-stage technology of dispersed reinforced foam concrete creates the pre-
requisites for obtaining wall materials whose sorption properties are several times
better than those traditionally used, meets modern energy saving requirements and
can be suitable for the construction of single-layer walls.
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Annotation. The purpose of the research is to establish changes in the indica-
tors of the productivity structure of spring wheat from damaged and undamaged
ears of wheat thrips. The research objectives were to analyze the differences in the
indicators determining the structure of productivity of spring soft wheat from dam-
aged and undamaged wheat thrips ears. The research was conducted in 2022-2024
on seed crops of the P. N. Konstantinov Volga Research Institute of Breeding and
Seed Production. Winter wheat grains of Kinelskaya 59, Kinelskaya yubileynaya,
and Kinelskaya otrada varieties were used for analysis. This paper presents the
results of an analysis of the effect of wheat thrips on such productivity indicators
of spring soft wheat as stem length, ear length, number of grains per ear, weight
of grains per ear, weight of 1000 seeds). The determination of the elements of the
yield structure during the plant analysis of trial sheaves of soft winter wheat was
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carried out according to the methods recommended for variety testing. The length

of productive stems damaged by wheat thrips decreased by 38.8—41.6%, and the
length of the damaged ear by 14.0-31.4%, compared with the undamaged ones.

The number of grains in the damaged ear decreased by 47.8—-60.0%, the mass of
1000 grains — by 27.9—46.6%, the mass of grains in the ear by 62.9—-67.7%. Crop

losses from wheat thrips in the years of research amounted to 4.4-9.7%. The high-

est rates of grain damage by this pest were noted in the Kinelskaya Otrada variety,

which turned out to be the least resistant to this pest.

Keywords: damage, ears, stems, wheat thrips, yield.

Introduction

Spring wheat is one of the most important agricultural crops, which is of great
importance for ensuring food security both in Russia and around the world. Among
the variety of grains, it stands out for its high value and wide distribution. How-
ever, the yield of spring wheat is negatively affected by many abiotic and biotic
factors. In particular, harmful insects can cause significant damage to crops [4].

Wheat thrips is a widespread and dangerous pest of grain crops. These small
insects belonging to the order Thysanoptera are capable of causing significant
damage to crops, reducing their quality and quantity. The study of its harmfulness
is crucial for the effective protection of crops and ensuring food security. Adults
harm the leaves by localizing in the area of the leaf sheaths, which leads to dis-
colored silvery areas, wilting of the leaves and damage to the ears. This leads to
their deformation, delayed development and the appearance of whiteness [1; 2].

Damage to flowers, ovaries, and young grains by both adult thrips and their
larvae causes hollowness, the formation of defective grain, and a decrease in its
weight. The economic damage caused by wheat thrips can be very significant.
During the years of mass reproduction of the pest, crop losses can reach a sig-
nificant percentage, which leads to lower incomes of agricultural enterprises and
higher grain prices [3].

The purpose of the research is to establish changes in the indicators of the pro-
ductivity structure of spring wheat from damaged and undamaged ears of wheat
thrips.

The research objectives are to analyze the differences in indicators that deter-
mine the structure of productivity of spring soft wheat from damaged and undam-
aged wheat thrips ears.

Materials and methods

Field studies were conducted in the forest-steppe of the Samara region on va-
rieties of soft spring wheat Kinelskaya 59, Kinelskaya yubileynaya, Kinelskaya
otrada, created in the laboratory of breeding and seed production of spring wheat
of the Volga Research Institute of Breeding and Seed Production named after P.
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N. Konstantinov. A sheaf of spring wheat from the 20222024 harvest was used
for the analysis. The sheaf was selected diagonally across the field in 10 locations
from an area of 1 m2 The ears were cut in the phase of full grain maturity, from
each field in 3 repetitions. In the laboratory, sheaves were analyzed for the pres-
ence of wheat thrips, and a comparative analysis of the productivity of ears from
damaged and undamaged stems was performed.

Results and their discussion

As you know, wheat thrips is a specialized phytophagous plant, the life cycle
of which is closely related mainly to wheat. Causing irreparable damage to the
vegetative and generative organs of plants. In the period from 2022 to 2024, stud-
ies were carried out aimed at studying the structural analysis of spring soft wheat
undamaged and damaged by wheat thrips (Table 1).

As a result of exposure to wheat thrips, the size of productive stems decreased
by 38.8—41.6 %. The damaged ears, in turn, became shorter by 14-31.4 % com-
pared to healthy plants. The greatest decrease in these indicators was observed in
Kinelskaya otrada and Kinelskaya 59 varieties. Thrips larvae feed on the forming
and maturing grain, especially actively at the stages of milk and milk-wax ripe-
ness. They accumulate in the grooves of the grains, absorbing nutrients, which
leads to a decrease in grain weight.

The number of grains in the damaged ears decreased by an average of 47.8—
60.0 % compared to the undamaged ones. The effect of wheat thrips on the weight
of 1000 grains in an ear directly depends on the nutritional activity of this pest. In
the ears damaged by wheat thrips, the weight of 1,000 grains decreased by an aver-
age of 27.9—46.6 % compared to the undamaged ones. The total grain weight in an
ear depends on the number of grains and the mass of 1000 grains. In wheat thrips
ears, this weight decreased by an average of 62.9-67.7 % compared with healthy
ears. The degree of damage from this pest is calculated based on the proportion
between healthy and damaged wheat stalks in the sown fields.

In the studied wheat crops Kinelskaya 59, Kinelskaya yubileynaya and Kinels-
kaya otrada the number of ears damaged by wheat thrips was 14.2, 16 and 17.1%,
respectively, and undamaged 84, 86 and about 83%, with grain yields in intact ears
of 4.1-5.0 t/ha, in damaged — 0.2-0.4 t/ha. The results of the statistical analysis
(HCP, ;) revealed significant differences between all the studied varieties in most
of the characteristics characterizing their productivity.
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Table 1

The effect of wheat thrips on the productivity structure of spring wheat
(average data, 2022-2024)

g o0
Number of § E | = - =2
- © = s S| S <
= ears i = 0= | & : = on| =
= Productive & S |sS|ls=|84| =
= stems 2 5|55 E=s|=%| 2
> instance T |2 2el>a| 2
0, =] S o | e =
2 Yo 5} S £ =S|
/m = = = « a
2 z )
o Healthy controls 310 84,0 88,0 | 10,0 | 41,0 | 1,50 | 45,0 | 5,0
';; Damaged ones 66,0 16,0 52,3 | 7,3 | 18,2 10,53 | 29,0 | 0,3
£ | Deviation, % -40,5 | -27,0 | -56,0 | -64,6 | -35,5
'S |HCP, Healthy 30,71 14,18 2,69 | 13,2 [ 0,57 | 5,50 | 1,21
. Ijlgs’o,osDamaged 12,40 9.4 077275017 93 |0.18
g Healthy controls 335 86,0 90,5 | 10,0 | 37,0 | 1,62 | 43,0 | 4,5
s %% Damaged ones 60,0 |142] 553 | 8,6 | 19,3 0,60 | 31,0 02
2| % E[Deviation, % 38,8 [-14,0 | -47,8 [ -62,9|-27,9
5 g;é HCP, _Healthy 27,88 40 | 11,7 8,11 | 0,60 | 0,40 | 0,16
v
z HCP, ; Damaged 25.49 122 | 2,05 | 436 | 025 | 103 | 0,20
ones
S |Healthy controls | 3340 |83,0| 86,0 | 10,2 | 37,6 | 1,55 | 45,0 | 4.1
<
g Damaged ones 70,0 17,11 50,2 | 7,0 | 15,0 | 0,50 | 24,0 | 0,4
S, | Deviation, % 41,6 |-31,4|-60,0 | -67,7 | -46,6
% |HCP,  Healthy 23,17 717 [ 1,34 [ 2,15 [ 0,15 [ 10,2 | 0,52
(0]
5 |HCPy  Damaged |-y g 8,66 | 1,82 [ 1,56 | 0,11 | 132 | 0,12
ones
Conclusion

Wheat thrips is a dangerous pest of grain crops, particularly for spring wheat,
which can cause significant damage to crops. To effectively protect crops, it is nec-
essary to apply an integrated approach, including agrotechnical techniques, the use
of resistant varieties, biological control and, if necessary, the use of insecticides.

Damage to productive stems leads to deterioration of the most important in-
dicators affecting the quality and quantity of grain. The number of grains in the
damaged ear decreased by 47.8—-60.0 %, the mass of 1000 grains by 27.9-46.6 %,
the mass of grains in the ear by 62.9-67.7 %. Crop losses from wheat thrips in the
years of research amounted to 4.4-9.7 %. The highest rates of grain damage by
this pest were noted in the Kinelskaya otrada variety, which turned out to be the
least resistant to this pest.
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Abstract. The article discusses a methodology for predicting the properties of
carbonate reservoirs at ultra-deep depths (more than 6.5 km) in Russia. The main
attention is paid to an integrated approach, including the analysis of sedimentogenic
conditions, postsedimentary transformations and tectonic processes. The results
of experimental modeling of the deformation behavior of carbonate rocks, as well
as statistical data on the change in their filtration-capacitive properties with depth
are presented. Particular attention is paid to examples of successful application
of the methodology in the fields of the Caspian Basin and Western Siberia. It
is shown that the integration of paleogeographic, experimental and statistical
methods allows to increase the accuracy of forecasting reservoir properties at
great depths, which contributes to an increase in the efficiency of exploration
work.

Keywords: carbonate reservoirs, ultra-deep depths, property forecasting,
experimental modeling, Caspian Basin, Western Siberia, Timan-Pechora
province, oil and gas complexes.

Predicting the properties of carbonate reservoirs at very great depths (more
than 4.5 km) is one of the most complex problems in modern petroleum geology.
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This is due to the need to take into account many interrelated factors, includ-
ing sedimentary conditions, postsedimentary transformations, tectonic processes
and thermobaric conditions. In Russia, forecasting methods are being developed
based on studies conducted at the Institute of Geology and Mineralogy and other
research centers, using an integrated approach that includes paleogeographic anal-
ysis, experimental modeling and statistical data processing. The relevance of this
topic is due to the growing interest in deep-seated oil and gas complexes, such as
the Caspian Basin, Western Siberia and Timan-Pechora, where carbonate reser-
voirs play a key role.

1. Main factors in the formation of carbonate reservoirs

1.1 Sedimentary conditions

The primary properties of carbonate reservoirs are formed in specific sedi-
mentation conditions. The most favorable are coastal zones of the open sea with
high hydrodynamic activity, where high-capacity rocks are formed, such as shell
limestones, oolitic sandstones and biomorphic deposits. Their porosity can reach
7-10%. In remote parts of the shelf and basin facies, low-capacity reservoirs are
formed (porosity less than 3%), for example, chemogenic limestones and dolo-
mites.

1.2 Post-sedimentation transformations

Secondary changes in carbonate rocks include:

- Physicochemical processes: dissolution, dolomitization, silicification.

- Physicomechanical processes: compaction, crack formation.

Experimental data show that carbonate rocks, when deformed under condi-
tions of uneven compression, can demonstrate an increase in voids of up to 10-
20%, which is significantly higher than that of terrigenous rocks. 2. Forecasting
Methodology

2.1 Paleogeographic Analysis

Reconstruction of sedimentation conditions is based on regional paleogeo-
graphic maps. For example, for the Caspian Basin, shallow paleoshelf zones are
distinguished, where cavernous-porous-fractured reservoirs are predicted.

2.2 Experimental Modeling

Studies of the deformation behavior of rocks at high pressures and tempera-
tures make it possible to estimate changes in porosity and permeability. For ex-
ample, for the Tengiz dolomites, an increase in voidage of 4-9% was established.

2.3 Statistical Data Processing

Analysis of the dependences of porosity on depth shows that for carbonate
rocks of the Caspian region, at a depth of 5 km, porosity reaches 11-12%, and at
depths of 6-8 km it stabilizes at a level of 8—10%.

2.4 Forecasting by selecting analog objects.

The forecasting method based on the selection of analog objects is convenient
and very effective in the case of considering new wells. Based on the geolog-
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ical and seismic exploration data of the developed object, objects with similar
geological and physical characteristics (GPC) are selected. It becomes possible to
determine the rate of decline based on the accumulated data on the analog object
and apply, for example, the method of decline curves to a new object. It is worth
emphasizing that the method of selecting analog objects has a key advantage in
that, by analyzing the history of development, experts can adopt the best strategy
for developing a new one, determining the necessary composition of the GTM.
However, due to the large number of GPCs affecting the production process, the
selection of an analog object is a labor-intensive task. It is important to take into
account that even with similar GPCs, each object has its own unique features af-
fecting the process of development and extraction of hydrocarbons. Therefore, it
is necessary to apply an integrated approach that includes not only quantitative
parameters, but also qualitative aspects, such as the history of development and
adaptation of methods to specific conditions. However, the method also has its
drawbacks: selecting an analog object is a labor-intensive task due to the large
number of geological and physical characteristics that affect the production pro-
cess. In addition, even with similar characteristics, each object has its own unique
features that affect the process of development and extraction of hydrocarbons.

Automated algorithms are used to select analog objects, which allow you to
find and rank the most suitable analogs using mathematical calculations.

3. Examples of the application of the method

The method for predicting the properties of carbonate reservoirs at ultra-deep
depths has been successfully applied in various oil and gas regions of Russia. Be-
low are key examples of its use, based on deep and ultra-deep drilling data, as well
as geological and geophysical studies.

3.1. Caspian Depression

In the Caspian Depression, especially at the Tengiz and Karachaganak fields,
the method made it possible to identify zones of development of fractured-cavern-
ous reservoirs at depths of 6.5-7 km. Tengiz field:

- It was established that biomorphic-detrital limestones and spongolites, when
deformed under conditions of uneven compression, demonstrate an increase in
void volume by 4-9%, and permeability increases by 70-150%.

- The forecast confirmed the presence of reservoirs with a porosity of 5-12%
at depths greater than 6 km, which made it possible to optimize exploration work.

Karachaganak field:

- At a depth of 8 km, the effect of decompaction of carbonate rocks was record-
ed with an increase in the volume of void space by 0.2-3.5%.

- The technique revealed zones of cavernous-porous-fractured reservoirs asso-
ciated with long-term breaks in sedimentation.
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3.2. West Siberia

In the West Siberian oil and gas province, including the Novy Urengoy su-
perdeep well (SUBW), the technique was used to analyze terrigenous-carbonate
IeServoirs.

Novy Urengoy SSB (well SG-6, depth 7502 m):

1. Methodology:

- A model of thermal evolution of the lithosphere was applied taking into ac-
count rifting, intrusive activity (sill in the Early Jurassic) and hydrothermal events
(Pliocene-Pleistocene).

- Kinetic spectra of cracking of kerogens of types II and III were used to calcu-
late the generation of heavy/light oil, gas and coke.

2. Results:

- Pur Formation (Triassic): The intrusion of a sill (181 million years ago)
caused a jump in HC generation (up to 84%) and the degradation of 97% of light
oil. Gas HCs dominate.

- Togurskaya and Tyumenskaya suites (Jurassic): Hydrothermal activity (2.2—
0.7 million years ago) increased the generation of light oil and gas. Heavy oil has
almost completely degraded. - Bakhenovskaya suite (Jurassic): High generation
potential (Corg up to 12.6%). The threshold for migration of liquid hydrocarbons
was reached 65 million years ago.

3.3. Timan-Pechora Province

1. Methodology:

- Micropetrographic, geochemical and petrophysical core data were used.

- Bitumen occurrence forms (veins, pores, cracks) and their relationship with
thermal destruction of oils were analyzed.

2. Results:

- Kolvinskaya well (7057 m): Pyrobitumens, products of oil deposit destruc-
tion at temperatures >180°C, were found in Silurian deposits (deeper than 6 km).
The “deadline” boundary for oil (R°>1.2—1.4%) was reached at a depth of 4.9 km.

- En-Yakhinskaya well (8250 m): Insoluble bitumens, presumably relics of a
destroyed deposit, were found in Triassic deposits (5560—-5740 m). The reservoirs
retained increased porosity (up to 12.5%) despite the depth.

Conclusion

The developed technique integrates paleogeographic, experimental and statis-
tical approaches, which allows to increase the accuracy of forecasting the prop-
erties of carbonate reservoirs at very large depths. Further improvement of the
technology is aimed at studying the influence of physicochemical processes and
optimizing the criteria for assessing the reservoir potential. The introduction of
such techniques helps to increase the efficiency of exploration work for oil and gas
in deep-seated complexes of Russia.
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Abstract. the article contains data on the current level of technologies for
satellite and unmanned aerial vehicle images of territories for scientific purposes.
The images obtained in this way display valuable information about the state
of ecosystems, but the processing of high-quality data for further analysis takes
significant time and requires certain resources. With the help of a new trend, in the
form of machine vision, it becomes possible to simplify the process of processing
information for further analytics, which allows saving time on preliminary data
processing and directing the released capacity to direct analysis and research
activities.

Keywords: satellite systems, satellite constellations, unmanned aerial vehicles,
ecology, environmental practices, vegetation indices, ecosystem protection.

The relevance of the research topic is considered high, due to the increased
interest in the environmental agenda and methods of monitoring the state of the
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environment. The high technological level of remote sensing processes and the
significant increase in the data obtained using surveys are noted, which indicates
the expansion of the use of these methods and tools in the field of environmental
monitoring. The main objective of the presented study is the possibility of signifi-
cantly greater automation of the processes of obtaining high-quality environmen-
tal data through the use of artificial intelligence and machine vision technologies.

Today, the process of remote sensing of the Earth is becoming increasingly rel-
evant. In addition to traditional satellite constellations, unmanned aerial vehicles
can also be used to obtain images and read various types of information from them,
due to their low cost and the possibility of a more detailed study of the resulting
image. Thus, a significant accumulation of data occurs, affecting the qualitative
characteristics of the state of the environment. All high-quality environmental data
require various preliminary preparations, in the case of satellite materials or UAV
images - in image processing [1].

The differences in obtaining data from satellite images and UAVs are in the
following indicators: accuracy, scale, cost, resolution, flexibility of use. Satellite
images are capable of providing results of large-scale surveys with the required
accuracy. For such results, it is possible to use most domestic and foreign plat-
forms with satellite images, as well as direct purchase of remote sensing data. A
number of spacecraft use special technologies for surveying, which are often inac-
cessible to unmanned aerial vehicles - infrared survey, hyperspectral survey, ther-
mal survey. Due to the presented features, satellite systems remain indispensable
in matters of cartography and analytics of large areas [2]. For example, emergency
situations with oil spills or forest fires can be most accurately assessed only with
the help of satellite groups. The main difficulty in obtaining satellite data of the ob-
ject or territory under study is the high cost of surveying and processing processes.
In addition, satellite images do not always allow studying small regions or forms
of anthropogenic impact. Particularly difficult data for obtaining high-quality in-
formation from satellites are issues of animal monitoring, including rare species.
Surveys using UAVs have characteristics and advantages that differ from satellite
images. First of all, it is worth noting the ability to cheaply obtain high-quality
images in a small area, where representatives of local fauna, illegal activities, and
anomalies in the development of ecosystems can be distinguished. Depending on
the built-in equipment, the drone is capable of providing almost any required res-
olution, which in turn allows for the analysis of vegetation indices. Obtaining a
number of vegetation indices, such as NDVI or NDWI using a UAV image, speeds
up the data processing process due to the smaller scale and simplification of the
selection of the index sensitivity to atmospheric, hydrosphere, or weather factors.
Considering the difference in the speed of flight over the territory, the drone is
capable of sending a significantly larger number of photos and videos of the stud-
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ied territory, there is also the possibility of stopping or changing the UAV route,
due to the need to conduct a more detailed study of the territory. It should also be
noted that the cost of both the UAV itself and its components, as well as its photo,

is much lower.

Table 1 presents the advantages and disadvantages of the methods under study
in the issue of environmental monitoring of the quality of the state of ecosystems
and the environment. Separately, it should be noted that it is impossible to replace
one method with another due to the characteristic parameters for satellites and

UAVs.

Table 1.

Advantages and disadvantages of satellite and drone images (developed by

the author).

Data type Advantages Disadvantages
Satellite The availability of the most modern | High price;
image devices for shooting in high resolution | Longer = image  processing
and different ranges; process;
Compliance  with  almost  any | Very high price of the spacecraft
requirements for the scale of images; |and its launch;
The most effective means of assessing | High complexity of identifying
the consequences and predicting | representatives of fauna in the
accidents and natural disasters[3]; studied ecosystems;
Efficient means of assessing the quality | Linking the shooting to orbital
of reclamation processes; revolutions.
The ability to calculate most vegetation
indices based on images [4].
Photographed | Low cost of the device; Long data processing process;
using a UAV | Low cost of images and videos; Lack of high-tech devices for

The ability to assess the number of
fauna representatives, including rare
species;

The ability to change the research
route;

The ability to use significantly more
frequently;

The ability to customize the drone
equipment using many modern
technologies.

images in different spectra;
Requirements for competent
operator control;

Limited operating time.

Each method of obtaining images has a number of advantages and disadvan-
tages, but their data currently require additional manual processing. Processing of
an image containing high-quality data on the ecosystem should be divided into the
following categories:
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* the process of primary image processing in order to obtain basic information
about the studied data (atmospheric correction, geometric referencing);

* the process of searching for anomalies associated with any natural processes
or human activities;

* the process of obtaining vegetation indices through special processing and
fitting of a satellite image to remove the necessary parameters.

The presented processing processes allow us to evaluate images and identify
the following data important for environmental protection activities [5]:

* ecosystem degradation;

« the effects of floods and wildfires;

+ illegal deforestation;

* poaching in waters prohibited for fishing;

« desertification;

» efficiency of reclamation processes;

* consequences of environmental accidents.

One part of the data is obtained by direct shooting from a satellite or UAV and
its subsequent study, while the other requires obtaining the values of vegetation
indices from images [6], usually over several years and in different seasons, to
obtain the most objective information.

The basis for potential processing of images from satellites and UAVs can be
a separately allocated machine vision technology based on training Al using large
databases with various mechanisms for processing images.

This artificial intelligence technology should affect the processes of:

* automatic detection of anomalies in images and their comparison with past
data [7];

* automatic processing of images in order to obtain vegetation indices, at least
the main ones [8];

» identification of representatives of fauna in images in order to estimate their
numbers.

Table 2 shows the prospects for the implementation of this method of data
processing using Al.

Table 2.
Potential improvement of remote sensing data processing using machine vi-
sion (developed by the author).

Indicator Traditional processing methods Based on m.ach'me vision
monitoring
Processing speed Several days. Hours/minutes.
Data accuracy Spot measurements. Continuous monitoring.
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Cost efficiency | High financial and human labor costs Cost reduction due to
during primary processing. automation of a number of
processes.
Analytics process Transition to the analysis process Additional time allocated
immediately after the completion of for image analysis by
the manual image processing process. specialists.

A number of conclusions should be made based on the data presented in the
table:

* Thanks to technical progress in the field of artificial intelligence, it is possible
to refine monitoring data in the field of ecology through advanced solutions.

* The processes of processing the obtained images using machine vision tech-
nologies can be significantly accelerated, which can allocate additional resources
for data analysis and their placement on environmental monitoring platforms or in
scientific interests.

* Improvement of this branch of environmental monitoring affects most issues
related to anthropogenic impact, accidents and natural disasters, which allows for
the refinement of measures to prevent and respond to these situations.

Thus, the key conclusion from this work should be considered the relevance
and possibility of the proposed solution for the use of artificial intelligence in en-
vironmental aspects. By training machine vision, it is possible to increase its role
in matters of obtaining materials from remote sensing images, which in turn will
lead to an improvement in environmental measures by enterprises and the state.
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