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ADDRESSING GENDER AND EQUITY ISSUES IN KAZAKHSTAN: PATHWAYS TO INCLUSIVE
PROGRESS

Dilnara Diasova

Master student at Graduate School of Education
Major “Multilingual Education”

Nazarbayev University

Kazakhstan, Astana

Abstract

Gender and equity issues generate profound and multiple difficulties, which hinder both
social development and economic progress in Kazakhstan, due to this reason. These challenges are
entwined with ingrained cultural traditions, unequal distribution of economic resources, as well as
institutional discrimination perpetuating gender inequalities across various aspects of society.
Women’s access to education, employment opportunities, and decision-making roles is limited by
cultural norms that impose rigid gender roles on them. For instance, women tend to be
disproportionately found in low-paying jobs because these practices discriminate against women
as well as limit their access to finance. Institutional biases range from hiring practices that favor
men over women to a lack of support systems for working mothers. Nevertheless, there have been
encouraging developments meant to promote gender parity in Kazakhstan including the Gender
Equality Strategy 2020-2030 formulated by the government which sets out comprehensive
measures designed towards narrowing the gap between genders in educational attainment, job
openings, and political participation. Additionally, non-governmental organizations (NGOs) and
community-based initiatives have also played an integral role in devising programs that empower
women economically, lobby for legislative reforms, and offer crucial support services to survivors
of gender violence.

This article explores the present situation concerning gender and equity issues in Kazakhstan
by examining cultural, economic, and institutional obstacles limiting progress towards gender
equality. The study identifies some of the successful interventions through which inclusivity and
gender equity have been effectively promoted. In conclusion, this article provides a detailed
examination of the current state of gender and equity issues in Kazakhstan. Its purpose is to offer
a comprehensive analysis with actionable recommendations geared toward equipping
policymakers, educators, and stakeholders with the necessary tools for a more equitable society.
Through joint efforts aimed at achieving gender equality permanently, these challenges can be
overcome by Kazakhstan thereby using its entire population as agents for sustainable development
as well as social cohesion.

Keywords: Gender, equity, Kazakhstan, barriers, discrimination, governmental policies.

Introduction

Gender equity is indeed an indispensable ingredient for social progress as well as economic growth
since it ensures equal opportunities for all people irrespective of their gender to partake in various spheres
of life such as education, employment, or even governance. In Kazakhstan, despite notable
advancements, significant gender disparities persist. Addressing these issues is essential for achieving the
country's broader development goals.

Socio-economic disparities in gender roles and opportunities characterize the landscape of
Kazakhstan. Gender inequalities are perpetuated by traditional societal norms, economic constraints,
and institutional prejudices. These gaps exist in various fields like education, the labor market, and
political representation. Knowledge about these dilemmas is crucial as they help to advocate for inclusive
societies that provide equal opportunities for all its citizens.

The purpose of this article is to examine the current status of gender and equity issues in
Kazakhstan, identify some barriers that hinder it; give examples of successful projects aimed at
promoting gender equity. The article also presents practical recommendations for policy-makers,
teachers as well as stakeholders who aim to establish a more equitable society.



Gender and Equity Concepts

Gender equity refers to the principle that everyone should be treated fairly regardless of their sex
to eliminate any differences between them concerning access to resources and opportunities. In contrast,
gender equality entails an even distribution of resources among all people without reference to their
circumstances however, gender equity takes note of the varying needs and challenges faced by different
sexes. To obtain gender equity, these differences must be addressed by interventions and policies that
are meant to reduce the gap, level up playing fields, and create fairness in societies in relation to
education, employment, health care, and social participation. The approach is rooted on the need for
tailored support and affirmative action that can enable marginalized genders to fully participate and
contribute towards the development of society which will ultimately result into the prosperity of all.
Society can have a more just world if it embraces inclusive practices and policies that ensure justice within
any society regardless of one’s gender thus allowing everyone to thrive while achieving their dreams.

Current State of Gender and Equity in Kazakhstan

In Kazakhstan alone, recent data has shown that there are significant gender disparities across
multiple sectors. Women are less likely than men to hold high-paying jobs or positions of leadership in
various industries (World Bank 2022). Gender differences also persist in the field distribution despite
relatively equal enrollment rates between males and females in schools as well as colleges (Science,
Technology, Engineering, and Mathematics) (OECD, 2021).

Kazakhstan needs to do better in treating men and women fairly. A report by the World Economic
Forum (2021) says that out of 153 countries, Kazakhstan ranks 80th in gender equality. This means there
are still big differences in how men and women take part in the economy, do in school, stay healthy, and
have power in politics. This report shows where Kazakhstan can do more to make things equal for men
and women. It says that Kazakhstan needs plans and actions that focus on fixing the gaps and making
things fair for everyone.

Barriers to Achieving Gender Equity

In Kazakhstan, what people think men and women should do, and how they should act, has a big
impact on making things equal. The rules set by culture can keep women from getting education and
Jjobs. For instance, people might think it's more important for women to stay home and take care of the
family than to have a career. This stops women from joining the workforce and moving up in their jobs
(UNDP, 2021).

It's also about money. Women in Kazakhstan often work in jobs that pay less and are not part of
the official economy, so they make less money than men. Because of money problems and what culture
says, girls might have to leave school early to help their families, so they miss out on a good education
and job opportunities (Asian Development Bank, 2020).

More rules and practices in businesses make it hard for women to be leaders. This keeps the
inequality going. And there's not enough help for moms who work, like cheap places to leave their kids
and rules that help moms at work. This makes it tough for women to go up in their jobs and have more
money (OECD, 2021).

To fix these big issues, Kazakhstan needs plans that change the laws, make things better for
women in money matters, and change the way people think about men and women. This would help to
make things more equal for everyone, so anyone can do well and help the country grow.

Successful Initiatives and Policies

The Gender Equality Strategy 2020-2030, which is a key document that outlines extensive
strategies to eliminate gender inequities across multiple sectors, is one of the many initiatives the Kazakh
government has launched to promote gender equity (Government of Kazakhstan, 2020). Initiatives to
increase women's labor market involvement through the adoption of laws that support equal job
opportunities and close wage discrepancies are important parts of this strategy. Additionally, the
approach highlights the significance of gender-sensitive education and pushes curriculum revisions that
dispel prejudices and foster inclusive learning settings. In addition, legislative changes and victim-
centered support programs that hold offenders accountable are key components of the fight against
gender-based violence.

In addition, community-based initiatives and non-governmental organizations (NGOs) are essential
for improving gender parity in Kazakhstan. The "Empowerment of Rural Women" program by UN Women
is one example of an initiative that aims to improve the social and economic results for women living in
rural regions. It does this by offering networks of support, resources, and training that help women
become economically independent and develop their leadership skills (UN Women, 202 1). By questioning



conventional gender norms and encouraging women's active engagement in decision-making processes,
these programs not only empower women but also contribute to larger societal reforms.

Education establishments play a critical role as early adopters of gender equity policies. Schools
that incorporate gender-sensitive curricula and encourage boys and girls to participate equally in all
activities play a major role in promoting inclusive attitudes toward gender diversity and dismantling
social obstacles. In order to eliminate gender gaps in education and prepare young women for successful
employment in traditionally male-dominated areas, programs that support girls' engagement in STEM
courses and offer mentorship and career guidance have a particularly positive impact (UNICEF, 2020).
Kazakhstan can create a more equal society where everyone has the chance to reach their full potential
and make a positive contribution to the advancement of the country by funding these programs and
creating an atmosphere that is supportive of gender equity.

Case Studies

Numerous success stories highlight the positive effects of gender equity programs in Kazakhstan,
highlighting observable results and opportunities brought about by focused efforts. One noteworthy
exampleis the international organizations-backed "Girls in STEM" campaign, which has encouraged many
young women to choose professions in STEM fields (science, technology, engineering, and mathematics).
In addition to gaining useful skills and information, program participants have reached important
professional and academic milestones, which have aided in innovation and economic growth (World
Bank, 2021).

Furthermore, companies and educational institutions that have adopted best practices for
advancing gender parity provide an example for others to follow. Businesses that prioritize hiring women
equally and create welcoming settings for working mothers, for example, have shown increases in
productivity, employee happiness, and retention. These organizations show how, through valuing
diversity and establishing policies that support it, they may improve organizational effectiveness while
simultaneously advancing more general social objectives related to gender equality and inclusion
(International Labour Organization [ILO], 2021).

These triumphs highlight how crucial it is to implement inclusive laws and practices throughout
society's many spheres. Kazakhstan can expedite progress towards gender parity by recognizing and
implementing such initiatives, thereby utilizing the ability of all persons to contribute to social cohesion
and economic development successfully. In addition to helping people and organizations, these initiatives
support the development of a more prosperous and equitable future for the country as a whole.

Addressing Gender-Specific Challenges

While it is appropriate to focus a great deal of effort on removing obstacles that prevent females
in Kazakhstan from completing their education, it is equally critical to recognize and solve the unique
difficulties that boys in the educational system confront. The higher dropout rates among boys,
particularly in rural regions, are a serious problem that calls for focused measures to keep them
interested in and enrolled in school (OECD, 2021). In order to effectively address these issues, programs
like mentorship programs and vocational training can be extremely helpful in equipping boys with the
knowledge and abilities they need to complete their schooling successfully.

At the same time, girls in Kazakhstan face unique challenges that prevent them from pursuing
higher education, such as early marriage, cultural expectations, and insufficient support for pursuing
higher education. Policies and programs designed to mitigate these barriers are essential. This includes
initiatives that offer scholarships, mentorship opportunities, and flexible learning pathways to empower
girls and enhance their access to quality education (UNESCO, 2020). Moreover, raising awareness within
communities about the transformative impact of girls'education is crucial for shifting cultural norms and
fostering supportive environments that prioritize girls' academic aspirations.

By adopting a comprehensive approach that addresses the unique challenges faced by both boys
and girls in the education system, Kazakhstan can foster an inclusive learning environment where all
students, regardless of gender, have equal opportunities to thrive and contribute to national
development. These efforts not only promote educational equity but also lay the foundation for a more
equitable and prosperous society, where every individual can fulfill their potential and contribute
meaningfully to the country's future.

In order to further improve gender parity in Kazakhstan, several policy suggestions are essential.
First and foremost, the state ought to emphasize fortifying legal frameworks through the adoption and
enforcement of legislation that aggressively advances gender equality and guards against violence and
discrimination based on gender. Furthermore, establishing family-friendly workplace practices and
increasing access to reasonably priced daycare will assist working mothers in successfully juggling their



obligations to their families and careers. Including gender equity concepts in school curricula and giving
teachers thorough training on gender-sensitive teaching techniques are other crucial steps. The main
goals of educational strategies should be to guarantee that boys and girls participate equally in all school
activities, to create mentorship programs that support students of all genders, and to run awareness
campaigns that question conventional gender norms and promote an inclusive learning environment.
Community engagement plays a vital role in achieving these goals by educating parents about the
importance of gender equity, collaborating with NGOs to implement targeted programs addressing
gender-specific challenges, and promoting role models who have successfully navigated gender-related
barriers to inspire others. These integrated efforts aim to create a more equitable society where all
individuals, regardless of gender, have equal opportunities to thrive and contribute to national
development.

Conclusion

In Kazakhstan, gender and equity concerns pose serious difficulties that call for careful analysis
and preemptive action. In spite of these obstacles, they also offer chances for revolutionary advancement
in the direction of a society that is more egalitarian and inclusive. Kazakhstan can strategically execute
focused actions to solve these concerns by recognizing and comprehending the many institutional,
cultural, and economic constraints that impede gender equity.

Agendas for gender equity must be advanced through cooperation between legislators, educators,
civil society organizations, and other stakeholders. Systemic change across multiple sectors will be
facilitated by sustained advocacy and dedication to gender-sensitive policies, such as those articulated in
the Gender Equality Strategy 2020-2030. These policies include encouraging women to enter the
workforce, improving educational possibilities by implementing gender-sensitive curricula, and
preventing violence against women based on their gender (Government of Kazakhstan, 2020).

Putting into practice the suggestions made throughout this article—such as bolstering legislative
frameworks, assisting working mothers, and encouraging gender-sensitive education—will be crucial to
establishing a more welcoming atmosphere in which people of all genders can prosper and make
significant contributions. These initiatives support social justice and fairness ideals while also having
significant long-term advantages for Kazakhstan's growth.

Not only is achieving gender equity morally required, but it is also a calculated investment in the
future of the country. It promises stronger social cohesiveness, faster economic growth, and a more
equitable society where everyone has an equal chance at success. Kazakhstan can fully use the potential
of its varied population and set the path for future generations to enjoy prosperity and sustainable
development by placing a high priority on gender equity. Kazakhstan can set the standard for inclusive
growth and social progress by leading by example in promoting gender equity agendas regionally and
internationally via coordinated effort and steadfast commitment.
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Abstract

This paper explores the potential application of Japan’s successful industrial strategies to
enhance Uzbekistan’s industrial development. Drawing from Japan'’s historical experience of rapid
industrial growth driven by strategic government intervention, innovation, and quality
enhancement, the study assesses how these elements can be adapted to the Uzbek context. The
analysis emphasizes the need for tailored industrial policies, capacity building in government
institutions, focused support for strategic industries, and international collaborations to transfer
technology and skills. The paper proposes a phased implementation strategy and continuous
economic policy evaluation to adapt to dynamic global and local economic conditions.

Keywords: Industrial development, Japan’s economic model, innovation, technology
transfer, strategic planning.

Introduction

As Uzbekistan stands at a pivotal juncture in its economic development, the country is actively
seeking pathways to industrial modernization and diversification. This initiative aims not only to reduce
its historical dependence on commodities like cotton and gold but also to position itself as a competitive
player in the global industrial arena. The transformation of the industrial sector is crucial for achieving
sustainable economic growth, increasing employment opportunities, and enhancing the overall quality
of life for its citizens.

In this context, the experiences of nations that have successfully navigated similar economic
transitions can provide invaluable lessons. Japan, in particular, with its remarkable history of rapid post-
war industrialization and ability to foster innovation and technological advancement, stands out as a
compelling model. The Japanese experience is characterized by strategic government policy, robust
industrial planning, and a strong culture of continuous improvement and innovation—elements that
could be strategically adapted to the Uzbekistani context.

Literature Review

Understanding Industrial Development: A Comparative Approach

The literature on industrial development is extensive and encompasses various models and theories
that have been applied across different contexts globally.

A seminal work in understanding Japan's industrial success is Chalmers Johnson's "MITI and the
Japanese Miracle" (1982). Johnson describes how the Ministry of International Trade and Industry (MITI)
guided Japan's post-war recovery and industrial ascendancy through deliberate and strategic
interventions that promoted industries deemed strategically important. This model highlights the role of
government-led initiatives in industrial policy, a concept that might be adaptable for Uzbekistan's
industrial strategy.

Further, Robert Fitzgerald's "The Competitive Advantages of Far Eastern Business" (1995) analyzes
how Japanese businesses gained a competitive edge through innovation, quality management, and
export-led growth. This work provides insights into the corporate strategies that drove Japan'’s industrial
engine.

Regarding the adaptation of Japanese industrial strategies to other contexts, studies like Weiner's
analysis in "The Japanese Model and Developing Countries” (1997) offer a critical view of the challenges
and opportunities associated with transplanting these strategies. Weiner argues that while the Japanese
model is distinctive, elements such as fostering a culture of innovation, strategic alignment between
government and industry, and focus on education and training can be effectively adapted by developing
countries, including Uzbekistan.

"



On the topic of sustainable industrial development, which is increasingly critical in today’s
globalized world, Kojima and Michida’s "Environmental Management in Japan: Applications and
Implications for Developing Countries" (2010) provide a thorough analysis of Japan’s environmental
policies within its industrial sectors. This study is particularly relevant for Uzbekistan as it seeks to
integrate sustainability into its industrial growth trajectory.

Analysis and Results: Adapting Japan'’s Industrial Strategies to Uzbekistan

The analytical approach involves evaluating the applicability of Japan's industrial strategies within
Uzbekistan's context, considering economic, cultural, and political differences. This analysis leverages the
literature on industrial development strategies and their outcomes in various economies, emphasizing
the critical success factors from Japan’s experience.

Key Findings from the Japanese Model

1. Government Leadership and Coordination: Japan’s economic success was significantly driven by
strong government direction, particularly through entities like MITI, which not only facilitated but also
directed industrial growth. This centralized approach allowed for strategic allocation of resources and
guided the private sector toward national goals.

2. Innovation and Technology: Japan's focus on continuous innovation and technology adoption
has been crucial. This was supported by significant investment in research and development, which
fostered a competitive edge in technology-intensive industries.

3. Quality and Efficiency: Techniques like Kaizen (continuous improvement) and other quality
management practices were integral to enhancing productivity and maintaining high standards in
manufacturing, which were key to Japan's export success.

4. Education and Workforce Development: A well-educated and skilled workforce enabled Japan
to excel in complex, skill-intensive industries. Lifelong learning and vocational training were pivotal.

Adaptation to Uzbekistan

Economic and Institutional Reforms: For Uzbekistan, instituting similar centralized economic
planning might require substantial reform of existing institutions and policies. This involves enhancing
government capabilities in strategic planning and execution, which could be facilitated through the
development of a dedicated industrial development agency.

Cultural Adaptations: While the strong work ethic and group harmony in Japan are well-noted,
Uzbekistan may need to cultivate a similar culture in its industrial workforce, focusing on quality,
teamwork, and continuous improvement.

Technological and Educational Adaptations: Adapting Japan's approach would mean significantly
boosting STEM education and vocational training to supply the skilled labor needed by new and
expanding industries. Additionally, fostering a local culture of innovation through government incentives
for R&D and startup incubation can help transition the industrial base to more high-tech outputs.

Environmental Considerations: Given the growing importance of sustainability, adopting Japan's
strategies on environmental management could benefit Uzbekistan. Implementing strict environmental
regulations and supporting industries in adopting cleaner technologies will be essential.

The adaptation of Japanese industrial strategies in Uzbekistan could potentially lead to several
outcomes:

e Enhanced Industrial Competitiveness: By adopting focused industrial policies and fostering a
culture of continuous improvement and innovation, Uzbekistan can enhance its competitiveness in the
global market.

e Increased Foreign Investment: Clear and strategic industrial policies could attract more foreign
direct investment into priority sectors, particularly from companies looking to diversify their
manufacturing bases outside of traditional markets.

e Sustainable Development: Incorporating environmental management into industrial strategies
could ensure sustainable growth, aligning with global standards and attracting partnerships from
environmentally conscious economies.

Conclusion

The examination of Japan's industrial strategies provides valuable insights for Uzbekistan's
industrial development. While Japan’s methods highlight the effectiveness of coordinated government
action and innovation in achieving industrial growth, applying these strategies in Uzbekistan necessitates
a nuanced approach tailored to local conditions.

General Implications:

1. Institutional Strengthening: The success of these policies hinges on Uzbekistan's ability to
enhance the capacity and transparency of its institutions. This includes training for civil servants,



fostering a culture of accountability, and ensuring that governmental operations align with industry
needs.

2. Selective Industry Focus: Mirroring Japan’s model of concentrating resources on potential
growth sectors, Uzbekistan could identify and nurture industries with competitive advantages or
strategic importance. This targeted support could catalyze significant economic dividends.

3. Leveraging International Partnerships: By engaging in international collaborations, Uzbekistan
can facilitate technology transfer and managerial expertise, much like Japan did during its period of rapid
growth. These partnerships could also help Uzbekistan integrate more deeply into global value chains.

Prospective Pathways

Looking ahead, Uzbekistan’s strategic implementation of these insights should consider:

e Phased Implementation: Implementing changes gradually will allow for the adjustment of
strategies based on initial outcomes and help in managing the transition more effectively.

e Ongoing Monitoring and Adaptation: It is crucial to establish frameworks for continuously
monitoring the impact of implemented policies and adapting them in response to both domestic and
international developments. In sum, while direct replication of Japan’s approach is impractical,
Uzbekistan can draw on its strategic principles to foster a conducive environment for sustainable
industrial growth.
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Abstract

Introduction and Purpose: 7% or 954 min. hectare of saline and salinized soils. Based on the
calculations, it has been determined that every year approximately 1 million hectares of land is left
out of cultivation due to salinization and salinization processes. The mentioned environmental
problems (salinization, desiccation, and other negative factors) are observed in our country, in the
territory of the autonomous republic, including in the lands belonging to the Demirchi village
municipality located in the western part of the Sharur plain and the sloping plain of the same name
in the Sadarek administrative district, which is our research object. From this point of view, it is
urgent to carry out research on zeolite mineral to protect and increase soil fertility in Saderak
administrative region.

The purpose of the research:To implement necessary measures to ensure seasonal and long-
term regulation of soil properties and regimes in the Sadarak administrative region, the objectives
include:1.Making salinized soils useful. 2.Providing normal nutrition for plants.

3.Facilitating their growth and development.

4.0btaining high-quality products from plants using zeolite mineral.

Materials and Methods: When using zeolite mineral under cultivated plants in the
administrative region of Sadarak, the results of the research conducted by the scientists of foreign
countries, Azerbaijan and the autonomous republic in this direction, maps, literature and
methodical materials compiled by them were collected, analyzed and used in the research work.
From foreign scientists (Dzh. Hanwell, M. Newson 1977, V. Volobuev 1945-85, S. Babayev 1977-
2000, G. Azizov 1990-2004, A. Guliyev 1977-2020, S. Hajiyev 1976-2023, N. Bababeyli 1995-2021,
R. Amirov, P. Fatullayev 2012, etc. In field experiments, they were also collected from various
villages of Nakhchivan MR for many years and included in the gene pool and received from the
leading research institutes of the country, as well as from ICARDA, an international scientific
organization. seed material was used.

Results: In the research object, the potential possibilities and positive results of the zeolite
mineral for improving the soil structure, absorption capacity, meliorative properties, as well as
increasing the productivity of agricultural plants were studied and revealed.

Discussion and Conclusion: The potential opportunities and positive results of the zeolite
mineral in improving soil structure, absorption capacity, meliorative properties, as well as
increasing the productivity of agricultural plants were discussed and analyzed in the research
facility. The positive results obtained in our research were recommended for the efficient use of
the soil environment under cultural crops in the agricultural areas of the Sadarak administrative
region and at the same time the autonomous republic.

Keywords: Zeolite, mineral, eco-geography, soil, salinity

Introduction and Purpose: 7% of our planet or 954 mln. hectare of saline and salinized soils. Based
on the calculations, it was determined that every year approximately 1 million hectares of land is lost
from the cropping cycle due to salinization and salinization processes (Ahmedzadeh, Hashimov 2016).
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The mentioned environmental problems (salinization, salinization, swamping and other negative
factors) have a great impact on the loss of soil fertility in our country, including in the territory of the
autonomous republic. Every year, for various reasons, about 2 thousand hectares of land in the
autonomous republic lose their fertility and leave the crop cycle.

As a result of natural degradation processes in Nakhchivan MR, a part of the soil left from the crop
cycle is also observed in the lands belonging to Demirchi village municipality located in the western part
of the sloping plain of the same name and the Sharur plain in the Sadarek administrative district, which
is our research object.

It is almost impossible to use it effectively under cultivated plants in the area. As a result of soil
salinization in these areas, it leads to a change in the landscape along with lowering the productivity of
natural and cultivated plants.

At the same time, the processes of salinization and salinization occur as a result of river water
filling the depressions in the hot, arid, semi-desert, desert and semi-humid areas of the research object.

As a result of the conducted observations, studies and collected literature materials, it was
determined that the deterioration of soil fertility is also caused by human factors in the area. As a result
of natural degradation processes and incompetent activities of people, the physical and chemical
properties of soils are completely changed and rendered completely harmless.

For this purpose, there are many measures to increase soil fertility in the areas where research has
been conducted, one of which, and the most important one, is the provision of organic and mineral
fertilizers to the soil, which is of great scientific and practical importance.

Organic and mineral fertilizers ensure seasonal and long-term adjustment of soil properties and
regimes, normal nutrition of plants, their growth and development. Also, it is of great importance in
obtaining high and quality products from plants. The territory of the Nakhchivan Autonomous Republic
is a region rich in natural minerals. One of the useful minerals with large reserves in our area is zeolite
mineral. Zeolites are a group of minerals belonging to the class of aluminosilicates. These are porous
crystalline materials formed from volcanic glass and occupy a large surface area. They can be used in
various fields, for example, in saline soils, water and air purification, as well as catalyzing processes in
industry (Figure 1).
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Figure 1. Natural zeolite

Despite the existence of many materials, scientific studies, suggestions and recommendations in
the indicated directions, problems that are still not solved or require clarification remain on the agenda.
From this point of view, it is urgent to carry out research in the indicated directions for the protection of
soil fertility in Saderak administrative region.

Zeolite is a natural rare mineral raw material, widely used in many fields of national economy,
especially in agriculture.




The first written information about zeolite was given in 1756 by the Swedish researcher A.
Kronsted. He named the mineral he was researching as zeolite, which means "boiling stone" in Greek.

The absorption of vapors and gases by solids was known even before Christ. However, fundamental
scientific research works were started only at the end of the 17th century. In 1909, F. Grange observed
that chabarite (a type of zeolite) captures air, hydrogen, sulfur gas, iodine, bromine and even mercury
vapor at high temperatures.

In the first half of the 20th century, zeolite deposits were discovered in the USA, Japan, France,
Germany and other countries, and its widespread use began immediately. In the middle of the last
century, high-sand mardenite and clinoptilolite zeolite were found in the Tovuz region of Azerbaijan, and
research work was carried out on it, and its application areas were determined.

Zeolite mineral has large reserves in the low-altitude mountains in the northern part of Dize village,
which is located in the administrative territory of Julfa district. Deposits of high-quality zeolite with a
total reserve of more than 8 million tons have been discovered. In the autonomous republic and
neighboring Republic of Turkey and Islamic Republic of Iran, zeolite has been widely used in many fields
of national economy, especially agriculture, for a long time.

The purpose of the study: To regulate the properties and regimes of the soil in the Sadarak
administrative region over a seasonal and long term, to make the salinized soil useful, to carry out the
necessary measures to ensure the normal nutrition of plants, their growth and development, as well as
to obtain high and quality products from plants.

Materials and Methods: Using zeolite mineral in the administrative region of Sadarak, seasonal and
long-term regulation of soil properties and regimes, making salinized soils usable, normal nutrition of
plants, their growth and development, as well as obtaining high and quality products from plants, taking
necessary measures The results of the research conducted by the scientists of foreign countries,
Azerbaijan and autonomous republics in this direction, maps, literature and methodical materials
compiled by them were collected, analyzed and used in the research work. From foreign scientists (Dzh.
Hanwell, M. Newson 1977, V. Volobuev 1945-85, S. Babayev 1977-2000, G. Azizov 1990-2004, A. Guliyev
1977-2020, S. Hajiyev 1976-2023, N. Bababeyli 1995-2021, R. Amirov, P. Fatullayev 2012, etc. In field
experiments, they were also collected from various villages of Nakhchivan MR for many years and
included in the gene pool and received from the leading research institutes of the country, as well as
from ICARDA, an international scientific organization. seed material was used.

At the same time, the theoretical and experimental work conducted in 2017 by G. Mammyadov, A.
Hashimov and X. Jafarov for the first time in Azerbaijan in the direction of the formation of the
reclamation regime of salinized and salinized soils, the movement of water-salt rules and the
determination of their management principles Based on the analysis of the studies, the methodology of
the ecomeliorative assessment, which was accepted as the main indicators of the soils, was also used.

In the plains and sloping plains of the research object, it is mainly alluvial-subasar, swamp-meadow,
grass-gray, gray-meadow, gray, dark-gray, gray-brown, and in the mountainous and foothills, it is brown,
mountain-brown, mountain gray-brown, steppe. and steppe mountain-brown, steppe mountain-meadow,
etc. lands are spread.

First of all, the article provides information about the use of natural zeolite-rare mineral raw
materials for the protection of soil fertility in the administrative region and its efficient use under
cultivated plants.

Results: Based on the conducted researches, it was determined that zeolite, which is a valuable
natural mineral, has a high absorption capacity, and when applied to agricultural plants, it prevents the
fertilizers given to crops from being washed into the deep layers of the soil and pollution of groundwater.
Zeolite absorbs mineral and organic fertilizers applied to the soil, as well as water, and gradually
transfers them to agricultural plants in the amount they need. This process creates favorable conditions
for efficient use of applied fertilizers and water without loss. When adding zeolite to heavy clay and
granular soils, it prevents the soil particles from sticking together and ensures that it is always soft. In
such soils, aeration improves, as a result of which favorable conditions are created for the respiration of
the root system in plants. This property of zeolite is widely used in agriculture and greening of cities.

Many studies have been conducted at the Azerbaijan Institute of Agrochemistry and Soil Science
and the Scientific-Research Institute of Hydromelioration and Mechanization regarding the improvement
of the soil structure, absorption capacity, meliorative properties of zeolite, as well as increasing the
productivity of agricultural plants, and positive results have been obtained.

Despite the fact that zeolite deposits were discovered in the 60s of the last century in the
Nakhchivan Autonomous Republic, and several scientific research institutions operate there, this



valuable mineral has not been involved in scientific research. In order to improve the structure of the soil,
starting from 2006, in the Laboratory of Cereals, Legumes and Technical Plants of the Bioresources
Institute of the Nakhchivan Department of the Azerbaijan National Academy of Sciences, complex
scientific-research works on this precious mineral were started and many successful results were
obtained (R. Amirov, S. Hajiyev). 2006).

Based on our research, it was determined that zeolite really improves the physical and mechanical
properties of the soil, prevents soil particles from sticking together, and ensures that it is always soft.
When zeolite is applied to heavy clay and granular soils, aeration improves there, which results in
favorable conditions for the respiration of the root system in plants. It prevents the formation of cracks
in the soil after watering, as well as its premature drying and salinization. It ensures the long-term
retention of moisture in the soil, absorbs applied nitrogen, phosphorus, potassium fertilizers and
generally mineral substances, as well as microelements, and gradually transfers them to the plants.
Zeolite prevents these substances from being washed into the deep layers of the soil and away from the
plant's feeding area. It captures and stores up to 40-70% of water in the root zone and gradually transfers
it to the plants at the required time and in the required amount, thus meeting the plants' water needs
during periods of drought.

In soils without zeolite, 30-40% of applied nitrogen is washed away, goes to the deep layers of the
soil, mixes with groundwater and pollutes it. It makes the spring water that originates here dangerous
for human health. Also, a large part of the nitrogen fertilizer given to the soil turns into ammonia during
irrigation and evaporates due to the effect of heat. Not only nitrogen fertilizer given in zeolite-applied
soils prevents the loss of all nutrients. Natural zeolite is non-toxic, does not have a negative effect on
human health and the growth and development of plants. Many studies have been conducted on the
improvement of the soil structure, absorption capacity, meliorative properties of zeolite, as well as its
role in increasing the productivity of agricultural plants, and positive results have been obtained. Zeolite
retains its effectiveness in the soil for 4-5 years.

At the same time, Zeolite mineral helps to clean the salty soil. Thus, zeolites can be useful in
combating soil salinization. Soil salinity occurs due to the accumulation of salts in the soil, which can
negatively affect plant growth due to excess salt that holds water, making it less available to plants and
causing stress. In addition, Zeolites can help in this situation due to their ability to adsorb and retain
water. They have the ability to absorb excess salts, thus helping to reduce the salt concentration in the
soil and making it more favorable for plant growth. As mentioned above, when used in saline soil, zeolites
can help improve soil structure, retain moisture and also reduce salt content, which in turn improves
plant health. However, the effectiveness of this method can depend on the degree of soil salinity and
other factors, so consultation with agronomists or soil scientists is helpful in determining the best salinity
control methods.

The rate of zeolite application to the soil: As mentioned, the high-quality zeolite mineral, which has
more than 8 million tons of reserves in Nakhchivan MR, has not been used either in scientific research or
in agriculture.

We have also used zeolite mineral in our research since 2006 to increase soil fertility and plant
productivity under several crops (alfalfa, winter wheat, grapes, vegetables, lequmes and corn).

For this purpose, with the advice of agricultural specialists, humus with 1.4%, total nitrogen with
0.09%, total potassium with 1.4% of the physico-chemical indicators necessary to accurately study the
optimal amount of zeolite in the planting layer of gray soils in laboratory conditions. with total
phosphorus 0.13%, N/No3+N/NH4 14.2 mg/kg, mut. P205 16.5 mg/kg, available K20 197 mg/kg,
porosity 51.4%, hygroscopic moisture 4.4%, total absorbed bases 16.8 mg. eq. 100 g, in % of the total,
Ca 84.9, Mg 8.7, Na 6.4, the degree of salinity in % of dry residue is 0.25-0.50, PH 7, etc. was analyzed.

Taking into account the low amount of Ca, Mg and porosity, hygroscopic moisture, and relatively
high amount of Na and salts in the soil samples taken based on the analysis, it was recommended to give
7-8 tons of sialite per 1 ha of cultivated land.

The amount of zeolite required to treat 1 hectare of soil environment may vary depending on
several factors such as soil salinity, soil type, physicochemical properties, analysis objectives and other
agrotechnical aspects.

On our part, such issues are discussed with agricultural specialists or agronomists who conduct soil
research in a specific area, taking into account the characteristics of the soil, improvement goals and
other factors, as a result of the soil analyzes taken, the optimal amount of zeolite in gray soil per unit
area (1m2, 100m2, 1000m2) and how has been determined to be applied.



In order to effectively use the zeolite mineral, it is recommended to give it to the soil in the
following forms. Primarily, the zeolite mineral is usually applied in powder or amorphous form,
sometimes mixed with other fertilizers or planting materials, and must be applied to the soil in a variety
of ways.

1. Spreading of zeolite: Zeolite should be evenly distributed over the soil surface by applying and
internal mixing.

2. Application to the soil at planting: When planting trees or seeds, it is useful to add zeolite to the
hole to improve the soil structure around the root zone.

3. Use in irrigation systems: Zeolites are sometimes used as part of the soil mix in drip or drip
irrigation systems to retain water and improve its use by plants.

These techniques maximize the properties of zeolite, helping to improve soil structure, retain
moisture and reduce salinity, which ultimately promotes plant health and growth.

The use of zeolite depends on the purpose of soil cultivation, in most cases zeolite can be given both
before plowing the soil and after plowing (Figures 2, 3, 4, 5).
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Figure 4. Figure 5.
Applying Nakhchivan zeolite to the soil

Discussion and Conclusion: The potential opportunities and positive results of the zeolite mineral
for improving the soil structure and increasing the productivity of agricultural plants were discussed and
analyzed in the research facility, and since 2006, in the Laboratory of Soil Resources and Cereals,
Legumes and Technical Plants of the Bioresources Institute of the Nakhchivan Department of ANAS field
experiments on this precious mineral have been started. All field experiments were carried out in the
conditions of ancient irrigated gray soils of Nakhchivan MR. The effect of zeolite mineral in the medium
development phase of vegetables, potatoes, mung beans, beans and beans is reflected in the following
pictures (Figures 6, 7, 8, 9, 10, 11).
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Figure 10. Figure 11.
Effect of zeolite mineral on the mid growth phase of vegetable, potato, mung bean, bean and
bean plants

The field experiments also used seed material collected from various villages of Nakhchivan MR
and included in the gene pool and purchased from the country's leading scientific and research institutes,
as well as from ICARDA, an international scientific organization. In all experiments, 5-8 s/ha yield
increase due to zeolite was recorded.

The following pictures show some results of field experiments on the precious mineral since 2006
at the Laboratory of Soil Resources and Cereals, Legumes and Technical Plants of the Nakhchivan
Department Bioresources Institute of ANAS (Figures 12, 13, 14, 15, 16, 17).




Figure 15.

Figure 17.

Cereal, barley and maize gene pool
In the field experiments, 750 varieties of potato, 33 of beans, 20 of lentils, 5 of soybeans, 5 of corn,
146 of peas, 120 of barley, and 750 varieties of four varieties of soft wheat were used, and it was
recommended for the efficient use of the soil environment under cultivated plants in the farms of the
autonomous republic.
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CONTROLLABILITY AND OPTIMAL PERFORMANCE OF LINEAR SYSTEMS WITH PHASE
CONSTRAINTS
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Farabi University, Almaty, Kazakhstan

Abstract

The paper proposes a method for solving the optimal speed problem for linear systems of
ordinary differential equations in the presence of phase and integral constraints, when the initial
and final state of the system are elements of given convex closed sets, taking into account the
limitation of the control value. The presented work relates to the mathematical theory of optimal
processes by L.S. Pontryagin and his students and the theory of controllability of dynamical systems
by R.E. Kalman.

The basis of the theory of optimal performance in the form of the maximum principle was
created by L.S. Pontryagin and his students. The optimal speed, taking into account the intensity
of control, is considered in, and the principle of maximum at limited phase coordinates is given in.
The solution to the optimal performance problem under uncertain conditions is considered.
Application of the maximum principle for solving various particular problems is set out. The
maximum principle is considered one of the best achievements of mathematics and is the source
of many scientific studies on the theory of extreme problems.

Introduction
Consider a controlled process described by a linear ordinary differential equation with integrand

control of the following form

b
x = A(t)X + B(t)u(t)+C(t)IK(t,r)v(r)dr+,u(t), tel=[tt] (1)
rel,=[a,b]
with curved conditions
(X(t,)=%,)€S,, (x(t))=x,)€S, S, cR" S,cR" (2)
with constraints on control values
u(t)yeU(t)={u(-)e L,(1,,R™)|u(t)eU,(t)c L,(I,,R™), ae, tel} (3)

v(z)eV(r)={v(-)e L(I,,R")|vW(z)eV/(r)cL(Il,,R"),ae, 7€l,} (4)

Initial data: A(t), B(t), C(t), tel,- given matrices of orders respectively nxn,nxm,nxm,,

with piecewise continuous elements; K(t,z) - a known order matrix m, xn, with elements from
L,, u(t)e L(1,,R") - agiven function S, c R", S, = R" - given convex closed sets that determine

the constraints on the initial and final state of phase variables U,(t) < L,(1,,R™),V,(7z) < L,(1,,R™)
- given convex closed sets. In particular, sets

Se={X% eR"[|%, —x|<r}, Sy ={x, €R"|c; <xy <d;i=1n}

S, ={x eR"|[x,—x|<R}, S, ={x eR"|c;<x; <d,i=1n}

where x_o eR", X_l e R" are fixed vectors, r,R are given numbers,
Xo = (XogseerXon ) € R™, X, = (Xyq,n Xy, )€ R™, ¢,,d, i =1,n are fixed numbers;
Plenty
U, ={u(-)e L(I,,R" )|Hu_aug r,ae, tel}

U, ={u(-)e L(1,,R™)| e, (t) <u,(t)< (L), ae, i=Lntel,}



V,(r)={v(-)e L,(1,,R" )|Hv—\7Hs R,ae, rel,}

Vi(z)={v(-) € L(1,,R")|a(z)<vi(r)< B(z), aei=1lnrel,}
where r>0, R>0 are given numbers, u(t)=(u(t),..,u,(t)), V(z)=(v,(7),....,v, (7)),
o (), g(t), tel, (), Bi(r), t €l, aregiven continuous functions, a.e. - almost everywhere.
Two cases are considered: 1) When the moments are fixed; 2) t, - fixed, find the lowest value

t,,t, >0 when the edge problem (1) - (4) has a solution. The edge problem (1) - (4) is called the optimal
performance problem in the second case.

References

1. Aisagaliev, S.A. Aizerman’s problem in absolute stability theory for regulated systems //
Collection Mathematics (SB MATH), 2018, 209, DOI: 10.1070/SM 8948, PAGES 780-801.

2. Aisagaliev S.A. Controllability of differential equation system // Differential Equations. vol. 27,
No. 9, 1991. p. 1037-1047.

3. Aisagaliev S.A., Korpebay G.T. Controllability and optimal speed-in-action of linear systems with
boundary conditions. Bulletin of the Karaganda University. Mathematics Series, 2023, 48 (6), 832-844.

4. Aisagaliev, S.A., Korpebai, G.T. Integral equation in the theory of optimal speed of linear systems
with constraints, KazNU Bulletin. Mathematics, Mechanics, Computer Science Series, 2020, 105(1), pp.
59-78.



Poljtical sciences

PERFECT PRINCIPLE OF ORGANIZING A COUNTRY
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COBEPLLIEHHBIV ITPUHLINIMT YCTPOUCTBA CTPAHbI

Omapos Omap MexmaH o2/ibl
My6auyucm, He3asucumMbIl uccedosamesib

Abstract

The collapse of empires in the 20th century will continue with the collapse of countries and
the world order in the 2 1st century. To prevent destructive processes, the article shows the perfect
principle of the structure of countries. The uniqueness of the new principle lies in its simplicity,
efficiency, does not require investment for implementation, and is applicable to any organization
of people. For justification, the principles of uniting people throughout human history are shown.
Disclosure of the topic became possible thanks to a new method of cognition, in combination with
static and dynamic approaches to system analysis. Changing basic approaches opens up new
opportunities, thanks to which it is possible to simplify all social processes. This will allow every
inhabitant of the planet to get a real chance to fulfill all their dreams.

AHHOMaAuyus

KpyuwieHue umneputi 8 XX 8eke npooo/i+umcs KpyuleHUemM CmpaH u Muponopsoka s XX| sexe.
L1715 npedomBpaujeHust paspyuiumesibHbIX NPOUECcoB, 8 CMAMbe NOKA3AH COBEPUIeHHbIU NPUHLUN
ycmpolcmsa — CMpaH.  YHUKA/bHOCMb — HOBO2O — NPUHYUNA — COCMOUM B NPOCMOME,
spdekmusHocmu, 019 BHeOpeHUs He mpebyem uHsecmuuul, npumeHuM 015 robol op2aHu3auuu
Jiro0ed. [jns 060CHOBAHUS NOKA3AHbI NPUHUUNBI 06be0uHeHUs /itodell Ha NPOMSAXCeHUU UCMOopuU
yesioBe4eCmABd. Packpbimue membi CMasao BO3MOM(HbIM 6/1a200apsi HOBOMY Memody NO3HAHUS, B
COBOKYNHOCMU CO CMAMUYecKUM U QUHAMUYECKUM NOOX00amu B CUCMEMHOM aHasuse. MameHeHue
6a308bIX NOOX0008, OMKPbIBAEM HOBbIE BO3MOMHOCMU, 671a200aps KOMOPbIM BO3MONCHO
ynpocmumse Bce 0bujecmBeHHbIe NPOYECChl. IMO NO3BOAUM KAXOOMY XUMEeso NJIaHeMb!
NoJIy4UMb peasibHbIU WAHC UCNOJHeHUS BCcex medymanudl.

Keywords: republic, empire, state, civil society, missionary, mediation, sustainable
development, millennium.

Knoyesble cnosa: pecnybsiuka, umnepus, 20Cy0apCmBo, 2paxoaHckoe obuiecmso,
MUCCUOHEepCmBo, Meduayusi, ycmolyusoe passumue, 3070mol Bex.

BsedeHue.

Cywecmasyem MHeHue o 0emMoKpamuu, Ymo Mo He camas jyqwas ¢opma npassieHus, HO 3d
HeumeHueM J1y4uie20 Mbl 00/IXCHbI 00B0/IbCMBOBAMbCS ero. VicmopuyecKul e onbim 2080pum, ecsu
opMbI NPaBIeHUsI He COBepUIeHCMBYHMCS, OHU YX00sim 8 npowi/ioe. Jpy2umu C/I0BamMu, Ye/108e4ecmBo
nepuoouyYyecku OKasbIBAemcs HA NOPO20BbLIX 3MANAX PA3BUMUS, KO20d XUMb NO CMAPbIM NPABUIAM
CMAaHoOBUMCS HeBO3MOMCHbIM. [lepemMeHbl npoucxodsm He no 0obpol Bojse. Pacmyuiee Ko/u4ecmaso
bedcmsul, Kamakausmbl U BOUHbI NPUBOOSAM K PA3pYWEeHUr) CYUecmayrouux op2aHu3ayUoOHHbIX
CMPYKMYp, U Ha OCHoBe Hekoell HoBoU udeu Ha4uHaemcs HoBbIU 3KCNepuMeHm, BN0Mb 00 C/1e0yHoULe20
nopoza. B ocHose Bcex udel Jsiexum mMPAakmosKa udeu cBoboObl. Hanpumep, Yy amMepuKkaHcKux
KOJ10HU3amopoB bbia udess He3aBuCUMOCMU OmM CMApo2o0 CBemda HA HOBbIX MEePPUMOPUSIX.
KommyHucmsi co3dasanu CCCP Ha cmapbix meppumopusx. OHU NbIMaaucb ocB0600UMbLCA nymem
BOCNUMAHUS HOBO2O 4Yesio8ekd, cBo600HO20 Om CMApPbIX HPABOB U NPeodpaccyokos. HecnocobHbix
nepecmpoumasCsi NO0 HOBbIe peasiuu epa}coaH YHUYMOX<asau, NO3MOMY 3Ma CUCMemMa 0Kasaaack camod
Kposasod.

[Mepsasi 4emBepma 2 1-20 BeKa cmasna o4yepeodHbiM BUMKOM POCMA HANPAXCEHUSI BO BCEX CMPAHAX.
Mbi BCe sBaIsemMcs cBudemenIsMuU Kpu3uca 20Cy0dapcmBeHHo20 YCmpolcmaa Bo BCex CMpaHax. B umoeae,



MHo2ue CMpaHbl NOMEPSOM CBOH 20CYOdPCMBEHHYH UOeHMUYHOCMb. ToYHO makxe 8 20-M Beke
udeHmu4yHocmb nomepsau umnepuu. OcHOBoU HOBO20 MUPO30AHUA CMAHYM CMPAHbl, OCHOBAHHbIE NO
npuHuuny ycmodvusocmu. JlaHHas cmamaes a815emcs 060cHoBaHuem uoel, U3/I0HeHHbIX 8 CMambe
«/leknapauus CB0600b! Yenoseka u Yenoseyecmaar». 3adaya cmamasu — NOKA3AMb CMpAame2udyeckue
OWUbKU ynpasieHuss B8 CYWEeCmBYHWUX CUCMeMax, UCKOPeHUms UX nymem BHedpeHus bosiee
cosepwieHHoU U npocmodl cucmembl 0buecmBeHHbIX OmHoWweHUl. IKoHoMuyeckoe 060CHOBAHUE B
cmamee «YHUBepcasabHbIl Memod ynpassieHus» 8 OMKPbIMOM 0ocmyne. B npu3me HoBo20 mMemooda
NO3HAHUA CMApoe CMAaxHem C/IUWKOM 04eBUOHbIM, U He 0OCMaHemca mecma 0J19 CNopoa U cneky1auull 8
3auumy Ux CyuecmaoBaHus. Imo BONPOC HAWE20 BbIXUBAHUS.

Hcmopusi.

O6paszHasa kapmuHa cobbimul. Kax bl umeem cB8ouU UHMepeck! U uenau, u 'y tobbix 08yx stooel
oHu He cosnadarom. OOHAKO, KpamKoBpemeHHoe nossaeHue obuwiel uesiu cnocobHo ux ob6beouHUMs,
8NJ10Mb 00 dOCMUXeHUs 3mol Uesu, Hanpumep, Ko20a Heobxo0uMo BbiXUMb WU NPUObpecmu Hekue
6s1aea. bonee ycmoliyuskle, a 3Ha4um U O0/UMENIbHbIE OMHoWeHus, mpebyrom o0bbeduHeHUs Kak
MUHUMYM 3X 4esioBek. Ha npomseHuu 8ekos, Haubosiee ycmouduBbiM 0b6beduHeHuemM Cmasaa Cemebs.
LleHHocmb ee B cnocobHocmu 06beduHUMBb J1F00el pasHbIX NO Cymu, B03pACMY U NO UeaaM, MAaKuMu Kak
BbIUBAHUE, HaKonseHue 6/1ae u pazsumue. MHoxecmBso cemell 06pasoBbiBau 06ujUHbI, OMHOWEHUS
B KOMOPbIX OCHOBLIBA/IUCH HA YECMKUX 00bI4asSX U HenpesioxHbIX UCMUHax. HapyweHue obbiyaes
BJ1€KJ10 3a coboU u3zeHaHue u3 0aHHoU 0buwuHbl. CmpyKkmypa obuiuH N000bHa cembe, makxe cocmoum
U3 mpex coCmassisrolUX, 3o PsA00Bble Xumesu, udep U xpeubl. K HUM NpUYUCTSIOMCS 0epesHU,
Xymopa, njemeHa, u opyaue podosble 0bbeduHeHus. Llesb — BbixcusaHue 8 npupode. B pe3ysibmame
yBeuYeHus — Kosiu4ecmsa  obWwuH BO - BCEeM  MUpe,  NPOU3OWIIO  YC/IOMCHEeHUe  Npoueccos
JHu3HedesmesbHocmu. K 3adaye BbixuBaHus 8 NpUpooe Npubasuiack 3a0aqya BbIXUBAHUS B cpede cebe
Nno0dobHbIx. lossunack HeobxooumMocmsb 06beOuUHeHUs B bosiee KpynHbie 0buuHb! 018 3awumabi cebs om
opyeux coobuwjecms U yepo3. BHympu makux obbeduHeHul nossuiuCs opeaHusauuu  Jrooed,
0bbeduHeHHbIX 3adaqell npuobpemeHus 0o0bbiqu U 3awumol om BHEWHUX Y2p0o3, a UMEHHO BOUHCKUE
ompsAdbl. VX 0esmesibHOCMb 0KA3bIBA/Id BJUSHUE HA NPABUIA  HU3HeO0esme/bHOCMU 0OUUHBI.
Hanpumep, BouHckul ycmas sBisemcs npapooumesiem 0653amesibHbIX K UCNOJIHEeHUH) 3aKOHOB,
HapyuweHue Komopbix 2p03Um NoJsIHoU eubesibro, Kak epynn, Mak u 0buiUuHbI. VIMeHHO 3a0a4a BbIXUBAHUS
Nnopoouaa KapamesibHyr GyHKUUK 3aKOHA. YoosaemBopeHue nompebHocmel BbixcusaHus mpebosasno
HoBo20 BuUOAd mpydd, - HeobxoO0UMOCMb U320MOBJIEHUS AMYHUUUU, OpPYXCUS, OONOJIHUMEbHbIX
NPo00BOJILCMBEHHbIX 3aNACoB. TAKUM e 06pa3om, KAk NOSBUIUCH BOUHCKUE OmMpsAObl, NOSBUIUCH
opyeue epynnbl Jitodel C HOBbLIMU MUNAMU NOBEOeHUs U BbipdbOMAaHHbIMU NOO HUX Npasuiamu
nosedeHus. Jlanee, 0/ obecne4yeHus CyuwecmsoBaHus >mux 2pynn nompebosasaocb CO30aHUe
npou3BoOCMB U KOJIeKmMuBoB co csoel cneyugukol nosedeHus. [1osBuIUC, HOBbIE MpPYo0oBble
OMHOWIEHUS, KOMOPble MAkxe MeHSIU KApmuHy obuecmaeHHbIXx omHoweHud. Takum obpasom,
NOABUIIOCH MHOXECMBO 2pyNN CO CBOUMU YCMAsamu. YC0xHeHue 3a0a4qu BbIx#UsaHus obuuH Nopoousio
HeobxodumMocmsb C030aHUsi 20p000B-20CY0APCMB, KAK UeHmpPa pe2yiupoBaqusi OmHoOWeHUl mMexcoy
MHOMECMBOM  OKPYXarouwjux 20po0  0bWuH.  [lng  ynopAadodusaHus  u3HeoesmesbHOCMmU
popmuposBanucb eouHble 3aKoHbI U pesueuu. [opoda-20cyoapcmaa cmasiu npoobpazomM COBPEeMeHHbIX
cmpa-eocydapcma u pecnybsuk. CHa4ana HeckoJibko makux eopodos-20cy0dpcms 0/1 BbIXUBAHUS
cmanu 06pazoskbIBAMb PA3/IUYHbIE COHO3bI, YHUU, UMnepuu. B pe3ysbmame 60pbbbl 3a BbIXHUBAHUE
nossuiucb 0bpasosaHus bosee Bbicwe20 nopaoka — MMnepuu co csoumu ampubymamu, cBo0amu
3aKoHOB U OoMuHupyrowsel penuzuel. [nasHol uesbro umnepull obpazosaHuld 6bla 3axBam HOBbIX
meppumopull B uessx obozawjeHus, u ycuneHus caoell dyxosHol, BoeHHOU u 2ocydapesol Mouwiu, No
npuHyuny cnabeil noeiowaemcsa cuibHbiM. K Havany 20-20 8eka s8ecb mup 6bi1 nodeneH mexoy
UMNepusIMU. Ynpassisiaiuce umnepuu euHOIUYHO [oCydapem ¢ NOMOULbHO 20CY0dpCMBeHHO20 anndapamd,
B/1ACMb Nepedasasdcb No HACAeocmay. B HeKkomopbiX CMpaHax 0o Cux Nop YUCMO GOpMaabHO
COXPAHUIUCH MOHAPXUYeCcKue CembU U UX NOYumaHue. Jlaxe dopmasibHoe Haaudyue MoHapxa ecmsb
KOHKPemHbIM NPUMEPOM Mo20, KaK 00UH 2pPa}c0dHUH, Ha Nepsbil B32/190 HU4Ye20 He 0e/dd, Ha CamMoM
desie uepaem 04eHb BAXCHYI POJib B 0OUECMBEHHOU XU3HU CMPAaHbl. Bce umnepuu no 0oCmuxdceHuu
NUKA CBOUX BO3MOXCHOCMeU, Ko20d OMCymCmB0oBaAa NPUpOCM meppumopud, BCMYyNaau HA NoOJoCY
ucNbIMarud, Ha4YUHAACs NPOUECC pazioxeHus. TpueduHCmBo B/1Iacmu 20Cydapcmad, 8/1acmu pesiuauu u
B/1ACMU HApoda CONPOBOHOA/IOCH HAPYWeHUeM YCmoUd4uBoCMU, a UMEHHO, padu CUFOMUHYMHbIX Bbl200
Npoucxoousio C/UsHUe 20Cy0apcmaa ¢ pesuzuell. B pesysbsmame npoucxoousio 0bHUWAHUe Hapood, U B
Hayase 20-20 Beka sce umMnepuu cmasiu pyuumacs.




CospemeHHbIlU Mup. Jlo2uka cobbimud.

Vimak, kK 20-M Beky Haubosiee pacnpocmpaHeHHold cmasaa mooesb UMNepul, OCHOBAHHOU Ha
B3aumodelicmsuu mpex ¢yHOaMeHmMasbHbIX CUJ, A UMEHHO Cu/id 2pax}c0aH, 20Cy0apcmaad, U eouHou
penueuu. Bcex 06beouHano ciyxeHue umnepamopy, NPOBOOHUKY boxbel B8osu Ha 3emse. Modesb
N000bHA 0OWUHAM C BOXOSIMU, HPpeuamu u xumenamu. CusHue peaueuu ¢ 20Cy0apCmBsoM Hapywaso
HesuouMyro  ycmoU4uBoCMb, KOMOPOe NPOSABASAOC, B OOHUWAHUU  2pax0dH, HApacmaHuu
npomusopeyul, 4mo B Umoz2e BeJI0 K KpyweHuro umnepud. [1apanienbHo KpYuweHUr Cmapo2o Mupd, Uijio
cmaHossieHue uoel demokpamuu 8 Hosom Cseme. Abcosirom Br1acmu 00HO20 NPAsUMesis CMeHUJIo
B3aumodelicmaue mpex ¢yHOamMeHmMasbHbIX CUJ1 — CU/bI 20CY0apCMAa, pesueuu U Cusbl Hapodd 8 BUoe
2pax3c0aHcKo2o obwecmaad. AMepuKy 0CHOBAJIU He 0ObIYHbIE 2paXodHe u3 Cmapo2o mMupa, a Haubosee
NACCUOHAPHAS, AKMUBHAS UX Ydcmb.  JBuxcumble 00HOU Uesibro, Npeodosiesds HeuMoBEPHbIE
mpyoHOCMU HA CBoeM NYMU OHU CO30a/Iu CMPAHy, KOMopas Makxe K 4yemy-mo Cmpemumcs. Liesibro
cmasna udest c8o600bI, BbIpAXEHHAs B Jekaapayuu Hesasucumocmu, busie o npasax u KoHcmumyyuu.
[MosiBUIOCL NOHSIMUE CMpPaHa U ee KOHCMUMYUUS, KAk BblpdbomaHHbIl BeKkamu CBOO 3aKOHOB,
CNOCOBCMBYIOWUX UesIIM COXPAHHOCMU, 00CMOUHOMY CYUWecmBoBaHuU0 U passumuro 0aHHoU CMpaHbi U
BCex ee 2pax0aH. [pu3Hakom CMpaHbl ABASeMCS ee Ha3B8aHUe, A3bIK U Hauus, 0elicmByroujue 8 2DaHULAx
3aHuUmMaemod 2paxcoaHamu meppumopuu. KoHcmumyuus - 3mo npasosol akm, obaadarousul Bbicuied
ropududeckol cuioll 8 epaHuyax meppumopuu 0aHHoU CMpaHbl. Ha oCHoBe KOHCMuUMyyuu Cmpoumcs
CB00 3aKOHOB. b1ae00aps passumuro Hay4YHoOU MbIC/IU NOSBUJIOCH COBPeMeHHoe noHsmue [lpasa — cBo0
npasus nNosedeHus, CNOCOOBCMBYHUWUX CO2/1ACOBAHUKD Oelicmaull 2paxoaH, 8 COOMBemCcmauUU C
NPUHAMBIMU  YCMOAMU  COUUA/IbHO-IKOHOMUYECKOU, NOoUMUYeckol U OyXOBHOU MU3HU, d MAakice
Pa3BUMUIO BCex 0bUieCmBeHHbIX OMHOWeHUU CMpPaHbs! U MUPA B8 UesIOM.

®akmuyecku 8 CLLIA 6bi1a peanu3oBaHa Kaaccuyeckas pecnybiukaHckas gopma npassieHus. B
Hel nodpasymeBaemcs, 4mo BCe BbiClUe 0p2dHbl 20Cy0apcmBeHHol sracmu ubo u3buparomcs
HapodoMm, ubo popmupyromca 0bWEeHaUUOHAIbHbIM NPe0CMAasUMesbHbIM YYpexOeHUem HA 4Yemko
02paHUYeHHbIU CPOK. B YC0BUSX CYUeCmBOBAHUS Opyaux CMPaH, OCYUIeCmBaIeHuemMm NpaBoMOYHO20
cywecmsoBaHus 0aHHoU CMpaHbl  3aHumaemcs [ocyodapcmBo B JUUe 2paxodH, HadesneHHbIX
NOJIHOMOYUAMU, MO ecmb Bacmero. [ocydapcmso obnadaem 3akoHodamesibHol, cyoebHol u
ucnosIHUMesIbHoU (YHKUUAMU, MeopemuyYyecku He3asucuMbiMu Opy2 om 0Opyeda Bemssmu B/1acmu.
[paxc0aHuH, HadeneHHbIl CMpo20 onpedesieHHbIMU 20CY0aPCMBEHHbIMU NOJIHOMOYUSMU, U YHKUUAMU
0/15 UX OCYuecmassieHus, HasbiBaemcs YuHoBHUKOM. COBOKYNHOCMb YUHOBHUKOB HA3bIBAEMCS
b6ropoKpamuyeckum annapamom. Bce ocmasibHble 2paxcoaHe 0esismcs Ha mex, KMo NPUOJIUMCEH U mex,
Kmo 0Oasiek om B/acmu u 0eHez. B obuwem, Kaxobil epaxoaHuH obsadaem B/acmbto cB0600bI
delicmsudl, 0719 peanu3auyuu CBOUX UHMEPecos, B8 PAMKAX, O4YEepYeHHbIX KOHcmumyuued, 3aKOHamu,
obwecmseHHbIMU HOPMAMU. B 4acmHocmu, Kaxobil epaxcoaHuH obnaoaem meHbwel saacmbto. OHa
02paHUYUBAeMCcs pamkamu 00b6poBOJILHO NPUHAMbIX HA cebs 0ba3amesnbcma NpuU OCyWecmaieHuU
yacmHou 0esmesibHOCMU, NPU 3aKJ/IF0YeHUU mpyooBo20 UU UHO20 002080pd.

Y cmapoeo CBema 8 omsiudue om HoBo20 He bb110 06beduHsoweld 60bUUHCMBO 2paxcdaH uded.
[lpuyuHa B8 Haau4uu MHO20BEKOBOU mpaduyuu NOKIOHeHUs BACMUMES, KAK OUUEemMBOPEHUHD
boxcecmseHHoU cnpasediuBoCcmu Ha 3emse. [lossunack nompebHoCMb co30aHus HoBoU udeoso2uu U
Hosol Modenu eocydapcmsa. [lossunucb 08e OOMUHUPYOWUe udeu HAuUuoHAaa-coyuanu3ma u
KOMMYHU3Ma 8 sude Pecnybsiuk. Posib penueuu UCNoJIHAIA e0UHAs NoUMUYeckas napmus ¢ eouHol
udeosioeuell. Bpemsa nokaszano HedeecnocobHoCMb 3mux 06paszosaHull NO NPUYUHE CAUSHUA CUJ
20cyo0apcmasa u napmuu.

B Hawu 0Hu omcymcmaue obbeduHsowel udeu cmaso 0cHoBoU npobsiemM Bo BCex CMPAHax, Mupe
u 8 J1obbix 0bbeduHeHusx aoded. K CLLIA 3mo makxe omHOCUMCcs, nomomy 4mo udes c8oboob! u
b6oeamcmaa, 8 cpaBHeHUU C OCMAsbHbIM MUPOM, bbl1d OMHOCUMETLHO 00CMU2HYMA. Mo NpUBeso K
YMEHbUWEeHUK HABOXHOCMU NPUXOXAH, NOHAMUEe 2paXc0aHCKoe 0bWecmBo Makxe Nomepssio CBOH
cuny. Bce 3mu ¢akmopbli BMecme HeamemHo Cmaau 0CHoBOU 0/ CKpbimolU Yy3ypnayuu B81acmu
2ocyoapcmsom. [paxcoaHckoe obujecmso 3mo Hebosbwas u npu 3mom Haubosiee akmusHas U
co3udamesibHas 4acme 2paxc0aH CMparbl. B MomaaumapHbix CmpaHax oHo NPSMo Noddssigemcs, B
0emMoKpamuyecKux BbIHyX#0eHbl C Hero cyumamacs. EE cuna s8Ho nposis/isemcs neped yepo3ol 20100a
Wiu YHUYMOXceHuss 8 nepuod ucnbimaHull u Bedem 3a cobol naccusHoe 60bUWUHCMBO K
cnacumesnibHomy 6ydyuemy. Omcymcmaue maxkux NPsMbIX yepo3, becyeslbHOCMb HU3HU NpuBeu K
BHYMpeHHeMy pas/ioxeHuro Bcex obbeduHeHul /irodel Bo Bcem mupe. [1pou3ousia NoASpU3auuU Mupa Ha
aBmMoKpamuu-0emMoKpamuu, CMpaH Ha 3anaoc-80CMOK, ceBep-toe, Napmudl U NOJIUMUKOB HA NPABbIX-
J1eBblX, KOHCepBAMUBHbIX-/IU6EPAsbHbIX, pecnybiukaHyes-0emMokpamos, penueul (mexdy cobod u



BHYMpPU camux cebsi N0 UCKOHHOCMU). OYeBudeH cucmemMHbIt Kpu3uc 0yasibHO20 MUPOBOCNPUSMUS BCEX
epaxoaH mupa. OH NoOKpensisemcs Oyasu3MoOM BCex HAKONJIeHHbIX Ye10Be4ecmBoM 3HaHud,
noomasepxcdaemcsi ysesaudeHuem npomusopedull 8 t0bbix 06beduHeHusIx rodel, 0axe B cemMbe U B
2eHOepHbIx Bonpocax. [enaromcs nonbimKu 06beouHUMb BCeX YMHbIX Jitodel, Hanpumep, ¢ NOMOUbHO
KOHUenyuu ycmoUu4yuso20 pasBumus, Ho U 30eCb He Moxem bbimb e0UHCMBA, MAK Kak 1tobbie 2 YMHbIX
yes108eKka He cnocobHbl 06beOUHSIMbCSI anpuopu.

lMpakmuyveckoe pelueHue.

«Koz20a xo0 cobbimul 8 MuUpe yepoxaem CamMomy CyuseCmBOBAHUKD Yesi0Be4ecmBa», BAXCHO
noHamb Heobxooumocms 06beduHeHUsI 2pax0aH mexdy cobol Ha 6osiee BbICOKOM OYXOBHOM,
UHMes/IeKmyaabHOM U NPAasoBoOM yposHe. [ToHAMuUe 2pa0dHCKo2o obujecmsa npucyuie Cmpake,
CMpaHam, NO3MOMY OHO He MOXem CNOHMAHHO NPOSIBUMBCS B Macwmabax Yeaosedyecmsd. s 3mo2o
cs1edyem co30ama YC/108USsI B PAMKAX CMPAHbl, MO eCMb YC/I0BHOE NOHAMUE «2paX0aHCKoe 0buwecmao»
nepesecmu 8 paspso KOHKpemHo20. Peauzuu u 8eposaHus pazopobrieHbl, pa3obuieHbl, HedeecnocobHb!
U, e0UHCMBEHHO B YemM OHU Moxcem bbimb eO0uHbl, 3MO B8 NOKOPHOCMU 20Cyoapcmay. ®dakmuyeckuy,
HAYuHas ¢ 31eMeHmMapHbIx obuwecmseHHbIx 0bbeduHeHud atoded, snioms 00 Macumabos CmpaHsbl, B
Kaxcoold admMuHucmpamusHoU uiu meppumopudsibHol eduHuue cywecmsyem 08a 8uU0d 2paxcOaH:
ynpasssrowuld U ynpassisembid, mom, KMo umMeem B7dCMb U MOM, HA K020 3md B/iACMb
pacnpocmparsemcs. TONbKO KOHKPemHoe HAaau4ue mpembe2o 37eMeHma CMoxem O0dmb 3mMuMm
OMHoOWeHUAM ycmol4yusocms, NO00OHO MOMY Kak B8 cyoebHol cucmeme pabomaem meduauus. Takol
obuwecmseHHbIl mMeduamop He mpebyem no020moBKU. Bo Bcex pegpopmamopcKux NPoeKmax,
U3BeCMHbIX B UCMopuu mpebosandach cepbEé3Has nod20MoBKA MUCCUOHEpOs, NOMOMY Ymo UM
npeocmos/ia 3a0a4ya nepeopmamupoBaHUs CO3HAHUS (MUPOBO33peHUS]) Y MeCMHO20 HACe/ieHUs, Ymobbi
cdeniamsb €20 bosee co3HamesbHbIM, NPOCBeUIEHHbIM, 06pa30BaHHbIM. OHU UCNOJIb308AIU NPUHUUN —
CO3HaHue onpedesigem bbimue. B 0aHHoM cay4ae cmoum 3adaqya He pehopmupoBaHua CmMparbl Uau
popmMamupoBaHuUsa CO3HAHUSA 2pa}c0aH, 4 MU3SHEHHO BAXCHAS HeobX00UMOCMb U3MEHeHUs HUKeM
HesuouM0o20 NpuHUUNA obujecmaeHHo20 ycmpolcmaa Boobuie. Hanpsamyro MeHsmb co3HaHue sitooed,
Kak 3mo 0es1aiu MucCUoHepb! Uu MomaaumapHsie cucmemsi 8 20-M BeKe, 04eHb 0NACHOe aBaHMHOPHOe
npeonpusmue ¢ NJoXuMm GUHAIOM. 3aKOH: Koz20a MeHsemcsa NpuHuun Obimus, CO3HAHUe Camo
asmomamuyecku npucnocabsusaemcs nod He2o be3 ompuuamesibHbIX Nociedcmaud. Yicnosib3yembil
nNpuHUUN - bbimue onpedesisem Co3HaHue, d NOMOM HOBOE CO3HAHUE onpedesium HOBoe bbimue 8 PAMKAx
eouHol uenu. ViameHeHue NPUHUUNA Op2aHU3ayuu bbimus Ha mecmax, OO/KHO CMAMb NOJIU2OHOM
Nno020MOoBKU Kadpos HOBO20 muna cpokom 0o 3-x 1em. Bce 2paxcoaHe ¢ 18-mu siem, 8 sude sceobuiel
obwecmseHHol 0653aHHOCMU, O0JIXCHbI NOJYYUMb MAxkol HOBbIU ONbIM XU3HU. IMO He Kacaemcs
2pax3c0aH, Komopble No0JIexam BbINOJIHEeHU BCceobuwel BOUHCKOU 0693aHHOCMU. Jpyeumu C/10Bamu,
npomusopeyuss Mexdy JH00bMU HAYUHAOMCS C CaMbIX HU30BbIX 06UWECMBeHHbIX CMPYKMYyp
NoObIMArOMCs Bblle, CoBeplIeHCMBYMCcA 00 NpobieM, U HUKMO HA UX nNymu He cmoum. Bce B Mmupe
npecmynJsieHus NPOUCXo0sm, NOMOMY YMO UX HUKMO He Buoum, a Kko2dd Bce 3anyuieHo, HUKMO HA HUX
He obpawaem BHUMaHus. Ko20a npobsema KoCHemcs K020-mo JIUYHO...mo20a yx#e Nno30Ho. [a, ons
npomusodedcmaus Co30aromcs MHO204UC/IeHHbIe 0p2aHU3auuUl, GoHObI, popyMbi, HO J10O0U YUHOBHUK
0053aH 3aHUMAambCA UCNOJIHeHUeM cBoux obsizaHHocmed, caoux npobsiem. Kaxobil YUHOBHUK Npexoe
Bce20 bropokpam. 1o 6os1bWwoMy c4emy, y 6ropoOKPamMoB Hem BpemMeHU U XeaHus 3aHUMamsCsl Maccod
npobsiem obuiecmsd, KakumMu-mo 2yMaHuCmu4yeckumu UeHHOCMAMU u/au mem 6osiee omoesibHbIMU
epaxcoaHamu. Tex, Kmo NbIMAaemcs Ymo-mo U3MeHUMb, YOuparom co CUEHb! H#U3HU U NPO HUX CHUMAOM
2epouyeckue dusibMbl. HyxeH He3aBucuUMbIli Y4e/10BeK Ha Mecme, KOMopbIl U3HAYA/IbHO AKKYMY/IUPOBAJ
bb/ BO3HUKArOULUE NPOMUBOPEYUS. bosIbWUUHCMBO NPOoMuUBOpeYull Haxoouu bbi ceoe pewieHue npocmo
No NPUYUHe MOo20, YMO OHU Ha BUOY UAU HA HUX 0bpamu/iu BHUMAHue. Hem npomusopequl — Hem
noonumku npobsiem, «Hem KOPHS — Hem 0epesa». [/ 3moeo He HyxcHbl B/1aCMb, 0eHb2U, NOJTHOMOYUS,
Bo3pacm, asmopumem. Takasi paboma no BbisIBACHUK, AKKYMY/IUPOBAHUK U pelleHuro Nnpomusopedud
Ha mecmax 8 meyeHuu 2-3 sem 0acm YHUKAJIbHbIO onbim, KOMOPbIU coBepuieHcmBysach, byoem
NOOLIMAMbCS BbiUIE NO JIECMHULE COYUabHOU uepapxuu. B umoee, Mbl NOYYUM HOBbIU MUN 2pAXCOaH,
peasnbHo Cywecmsyrouee eouHoe epaxdaHcKoe obuwecmso U HOBbIU NPUHUUN 06UWeCcmBeHHO20
yempolicmsa. Obuweu3secmHo; 2paX0aHuH, UMerouul onbIMm He3dBuCUMO20 NPOXCUBAHUS B PA3HbIX
mecmax,  MHo20KpamHo  bosee  3¢ppekmusBeH B awbod  desmesibHOCMU 1106020
CPeOHeCmamucCmuYyecko2o 2paxo0aHuHd. Takoe NpeumyuseCmao MOMHO U HYXHO UCNOJIb30BAMb B
Kaoposol noJiumuke 20Cy0apCmBeHHbIX opeaHusauyul. B macce csoell makue 2paxoaHe, a He
20Cy0apcmBo CMoXem CMAamse HA0eXHOU 0CHOBOU 01 CyuecmaoBaHus, onopol 0718 pa3BUMUS BCex
He20cy0apCcmBeHHbIX U HeKoMMep4yeckux opeaHuzayul. ObbeduHeHue epa0aHCKux obuwecms Ha




YPOBHE CMPAH, €o30acm peasibHble YciaoBus 019 0bbeOuHeHUs B 2pa}c0dHCKoe obuiecmso Mupd,
npoobpazom komopozo cetiyac ssasemcsi OOH. Mbi Haxo0umcsi Ha nopoze «30710mo2o Bekax.
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Abstract

One of the urgent problems of our time is the environmental problem associated with carbon
emissions and as a consequence of climate change. The development of civilisation is inextricably
linked to the increasing impact of mankind on the environment. The use of renewable energy
sources is a real way to protect against climate change without creating new threats for present
and future generations.
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In the modern world, the energy sector is the basis for the development of basic industries that
determine the progress of social production. In all industrially developed countries, the rate of
development of the energy sector outstripped the rate of development of other industries. Also, the
enerqy sector is a serious source of unfavourable impact on humans and the environment. This impact
affects the atmosphere through high oxygen consumption, carbon dioxide emissions, particulate matter
and moisture. To a large extent, the goal of reducing greenhouse gas emissions has initiated the
development of renewable energy sources (RES), opening up opportunities for advanced technologies,
facilitating access to energy infrastructure, and reducing impacts on climate change and the
environment. Energy derived mainly from burning fossil fuels and nuclear power plants is being replaced
by energy from sunlight, water, wind, tides, biofuels and geothermal heat, and new ways of generating
enerqgy are being developed. Electrical, thermal and mechanical energy is generated from renewable
sources.

In addition to the environmental reason for switching to alternative energy and finding new
solutions, there are a number of other reasons. First of all, there is a social reason. Nowadays, in
conditions of population growth, it becomes impossible to find a place for the construction of plants
operating on traditional non-renewable energy sources, which would not pose a danger to the
surrounding people. As research results have shown, people living near these plants have been confirmed
to have a high percentage of severe diseases. Another reason is economic. The cost of renewable energy
is lower in value than that obtained from traditional sources, which will allow redistribution of fuel
resources for industrial development.

Renewable energy is energy derived from natural sources that are replenished at a rate faster than
the rate at which they are consumed. Examples of such constantly replenishing sources are sunlight and
wind.

Obtaining energy from renewable sources involves much lower emissions than burning fossil fuels.
Switching from fossil fuels, which currently account for a huge share of emissions, to renewable energy
is key to overcoming the climate crisis.

Alternative energy, based on renewable energy sources as well as nuclear and volcanic energy, is
showing great growth rates all over the planet. In the last four years, its share of global electricity
consumption has doubled to 20 per cent. Fossil fuels still account for more than 80% of global energy
production, but cleaner enerqy sources are gradually gaining ground. Currently, about 30 per cent of electricity
comes from renewable sources.

About 79% of the world's population lives in net fossil fuel importing countries - that's about 6 billion
people dependent on fossil fuels from other countries and therefore vulnerable to geopolitical shocks and
crises.

Unlike fossil fuels, renewable energy is available in all countries and its full potential has yet to be utilised.
The International Renewable Energy Agency (IRENA) estimates that 90 per cent of the world's electricity can
and should come from renewable sources by 2050 [1] .
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Renewable energy provides a way out of import dependency, enabling countries to diversify their
economies and protect them from unpredictable fluctuations in the price of fossil fuels, while stimulating
inclusive economic growth, job creation and poverty alleviation.

Today, the use of renewable enerqy is actually the cheapest energy supply option in most parts of the
world. The cost of renewable energy technologies is falling very quickly. Between 2010 and 2020, the cost
of electricity from solar panels fell by 85 per cent. The cost of onshore and offshore wind power fell by 56 and
48 per cent respectively.

Falling prices make renewable energy more attractive to all, including low- and middle-income countries,
which will account for much of the additional demand for new electricity. With falling costs, a significant
proportion of new electricity supply in the coming years may well come from low-carbon sources.

By 2030, cheap electricity from renewable sources could provide 65 per cent of the world's electricity
supply. This would decarbonise the energy sector by 90% by 2050, significantly reducing carbon emissions and
helping to mitigate climate change.

According to the World Health Organisation (WHO), about 99 per cent of the world's population
breathes air quality parameters that exceed the maximum permissible values and threaten human health, and
more than 13 million annual deaths worldwide are attributed to preventable environmental causes, including
air pollution.

Harmful levels of fine particulate matter and nitrogen dioxide are mainly caused by the combustion of
fossil fuels. In 2018, air pollution from fossil fuels resulted in health and economic costs of 52.9 trillion. This
was equivalent to approximately 58 billion per day. This is equivalent to an estimated 58 billion per day.

Thus, switching to clean enerqy sources such as wind and solar helps to address not only climate change,
but also air pollution and declining public health.

In addition, efficient and reliable renewable energy technologies can create a system less vulnerable to
market shocks and increase resilience and enerqy security by diversifying energy supply.

Improving secure enerqy supply provides access to enerqy infrastructure for people in remote
regions, creating decentralised networks and reducing the share of interruptions in electricity supply.
Renewable energy becomes competitive with the costs of conventional power plants. By the end of 2022,
electricity from RES and SES has become economically more favourable than conventional electricity.
The use of RES for heating and cooling in buildings and industrial facilities developed slowly, while the
use of biofuels for transport increased moderately during the year.

Renewable thermal enerqgy accounts for the largest share of modern renewable energy (4.2 per
cent of total final energy consumption), followed by hydropower (3.6 per cent), wind and solar (2 per
cent), and transport biofuels (about 1 per cent)

Decarbonisation of the oil and gas industry continued to progress through 2023. The EU
announced that the European long-term climate strateqy will be carbon neutral by 2050. A growing
number of countries have also adopted plans to phase out the use of coal for electricity generation or
economy-wide fossil fuel consumption. Additionally, countries have adopted carbon pricing policies,
indirectly supporting renewable energy in all sectors.

By the end of 2021, carbon pricing initiatives covered about 13 per cent of global greenhouse gas
emissions. Due to increased fossil fuel consumption, global energy-related carbon dioxide emissions
increased by about 1.7 per cent during the year.

Today, when talking about the trend of alternative energy development in the world,
approximately one third of countries under the UN Framework Convention on Climate Change refer to
RES as tools for climate change mitigation, and more than half set targets for sustainable development.
Energy production and consumption remains key to global efforts to address climate change.
Technologies have received both direct and indirect support through policies aimed at mitigation and
adaptation.

As a result of all of the above, we can assume that more renewable capacity is going to be added
globally in the next five years (Figure 1) [2].
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Fig.1

Some 3,700 GW of new renewable capacity is planned to come online between 2023 and 2028,
thanks to supporting policies in more than 130 countries. Over the next five years, several important
renewable energy milestones are expected to be achieved:

1. Together, solar and wind energy will produce more electricity than hydropower.

2. Renewable energy is projected to become the largest source of electricity generation by 2025.

3. Nuclear power generation is expected to lose ground to wind and solar photovoltaics in 2025
and 2026.

4. Renewable energy will account for more than 45% of global electricity production in 2028, with
the share of wind and solar power doubling to 25%.
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Abstract

The work is devoted to testing the efficiency of plasma cutting on reverse polarity of carbon
steels with a thickness of 5-200 mm using air or oxygen as a plasma-forming gas with or without
the addition of water vapor. It has been established that reverse polarity plasma cutting
technology without and with the addition of water can double the productivity of cutting carbon
steels compared to traditional air plasma cutting and significantly improve the quality of cut edges,
which allows it to be considered more effective than air plasma cutting.

Keywords: plasma cutting, steel, energy characteristics, edge quality, polarity, reverse,
direct.

Increasing the efficiency of plasma cutting can be achieved by using water vapor in plasma-forming
gas mixtures [1]. To do this, the working fluid (water) is transformed into a gaseous state for the steam
cutting process directly in the cutting device, in which a corresponding approximately constant
evaporation temperature of the liquid used for the cutting process is created. To form water vapor, water
is supplied directly to the area of action of the electric arc with a flow rate that varies within
0.035...0.055 [/min depending on the change in the thickness of the metal being cut and, when converted
into steam, makes up approximately 20% of the flow rate of the plasma-forming gas. Water is supplied
at a set rate to the area of action of the electric arc through one or more capillaries, which are made in
the electrode of the plasma torch. Cutting is carried out with reverse polarity, and compressed air is used
as a plasma-forming gas [2].

The purpose of the work is to test the effectiveness of plasma cutting on reverse polarity of carbon
steels with a thickness of 5-200 mm using air or oxygen as a plasma-forming gas with or without the
addition of water vapor.

Plasma cutting of sheet metal using water vapor is realized through the use of a plasma torch with
copper hollow and nozzle electrodes, which are separated from each other by an insulator-swirler [3]. An
electric arc in operating mode burns between the internal electrode and the metal being cut. Plasma-
forming gas (air) is supplied through tangential holes in the swirler. The vortex supply of plasma-forming
air contributes to the elongation of the electric arc and its “binding” inside the cavity part of the
electrode. A capillary hole was made in the upper part of the electrode, through which water was
supplied at fixed flow rates ranging from 0.035 to 0.055 |/min, depending on the thickness (5...200 mm)
of the metal being cut. The internal and nozzle electrodes were cooled with running water. During
operation of the plasma torch, one pole of the power source was connected to the electrode, and the
other to the metal being cut, and through a ballast resistance and a circuit breaker to the nozzle
electrode.

When starting the plasma torch, after supplying cooling water and plasma-forming gas, an arc was



first ignited in the minimum gap between the electrodes by electrical breakdown of the interelectrode
gap using an oscillator. The auxiliary arc created in this way was carried out by the flow of plasma-
forming gas from the interelectrode gap and stretched along the axis of the discharge chamber. At the
same time, water began to flow through the capillary at the required flow rate and its instant
evaporation occurred under the influence of the arc temperature. A vortex flow of plasma-forming air
mixed with water vapor, creating a gas mixture with ~20% water vapor. As soon as the plasma flow
leaving the nozzle electrode reached the metal, a working arc arose, the auxiliary arc was turned off by
a circuit breaker and the cutting process began.

The effectiveness of the proposed method was tested in two stages by cutting carbon steel sheets
with a thickness of 5...200 mm. At the same time, the cutting results were compared using air as a
plasma-forming gas, as well as mixtures of air with 20% water vapor and oxygen with 20% water vapor.

It was found that the addition of approximately 20% water vapor in the plasma-forming air
improves the quality of the cut edges and reduces their non-perpendicularity. The cut surface had a silver
color, and the roughness decreased from R.=0.12...0.09 mm to R,=0.020...0.010 mm, that s, 6...9 times.
An admixture of 20% water vapor allows one to avoid the formation of a nitrided layer, reduce the size
of the HAZ and the effect of hardening the cut edges.

Plasma cutting of sheet metal is carried out with the reverse polarity of the electric arc due to the
supply of a plasma-forming gaseous medium to the cutting plasma torch, consisting of a mixture of 4
parts air (or oxygen) with one part water vapor. To generate the required amount of water vapor, the
liquid is transformed into a gaseous state in the cutting device (plasma torch) by creating in it and
maintaining during operation an approximately constant evaporation temperature of the liquid used for
the cutting process. The source of creating and maintaining such a temperature is the cutting electric arc
generated by the plasmatron. To form water vapor, water is supplied directly to the area of action of the
electric arc with a flow rate that varies within the range of 0.035...0.055 l/min. The choice of water flow
rate depends on the thickness of the metal being cut and is made in such a way that when water is
converted into steam, the share of steam is approximately 20% of the plasma-forming gas flow rate.
Water is supplied at one or another set flow rate into the area of action of the electric arc through one
or more capillaries, which are made in the electrode of the plasma torch.

It has been established that the addition of about 20% water vapor to the plasma-forming gaseous
medium (air or oxygen) can approximately double the cutting productivity of carbon steels, as well as
significantly improve the quality of cut edges compared to traditional air plasma cutting. This makes the
proposed innovative method of plasma cutting significantly more effective than existing traditional ones.

To carry out experimental studies of the proposed method, a cutting plasmatron of a new design
was created, as well as a laboratory stand, which included a three-coordinate plotter for moving this
plasmatron relative to the table with cut samples of rolled carbon steel located on it. Plates made of
steel type Q235 with dimensions of the order of 600x400x& mm, where 6=5...200 mm, were used as
samples. The movements of the carriage with the cutting plasmatron mounted on it were controlled
using a numerical control system.

According to the design of the cutting plasma torch created for the experiments, water was
supplied to the working chamber at fixed flow rates using a flow meter. To reduce the intensity of water
injection into the working chamber, a filter element was located at the point of its introduction. This
prevented intense ingress of water, which could lead to disruption of the generation of the cutting arc.

When starting the plasma torch, after supplying cooling water and plasma-forming gas (air or
oxygen), an arc was first ignited in the minimum gap between the internal and nozzle electrodes by
electrical breakdown of the interelectrode gap produced by an oscillator. The auxiliary arc created in this
way was carried out by the flow of plasma-forming gas from the interelectrode gap and stretched along
the axis of the discharge chamber. At the same time, through the capillary (fitting with a filter element),
water began to be supplied at the required flow rate into the working chamber of the plasma torch and
its evaporation under the influence of the arc temperature.
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Fig. 1. Appearance of the cut of a steel sheet with a thickness of 100 mm, obtained by the
developed method of water-air plasma cutting: a) — top view; b) — bottom view; c¢) — type of cut edges.

A vortex flow of plasma-forming gas (air or oxygen) was mixed with water vapor, creating a gas
mixture with ~20% water vapor. As soon as the plasma flow leaving the nozzle electrode reached the
metal of the sample being cut, a working arc arose, the auxiliary arc was automatically turned off and
the cutting process began. The results obtained allow us to consider the quality of the cut edges to be
satisfactory, and the process of water-air plasma cutting is approximately twice as productive as
traditional air plasma cutting (Fig. 1).

Thus, the proposed innovative method of plasma cutting of rolled sheets using water steam makes
it possible to approximately double the productivity of cutting carbon steels compared to traditional air
plasma cutting and significantly (6-9 times in terms of roughness) increase the quality of cut edges, which
allows it considered more efficient than air plasma cutting.

Conclusions.

1. It has been established that reverse polarity plasma cutting technology without and with the
addition of water can double the productivity of cutting carbon steels compared to traditional air plasma
cutting and significantly improve the quality of cut edges, which allows it to be considered more effective
than air plasma cutting.

2. It has been established that the addition of approximately 20% water vapor to the plasma-
forming air allows one to avoid the formation of a nitrided layer, reduce the size of the HAZ and the



hardening effect of the cut edges, leads to an increase in the quality of the cut edges, reduces their non-
perpendicularity, and the roughness of the edges decreases by 6-9 times, t .e. from R:=0.12...0.09 mm to
R-=0.020...0.070 mm.

3. An experimental technique has been developed and studies have been carried out on the
characteristics of the electric arc and thermal processes at direct and reverse current polarities. It has
been revealed that under the same gas-dynamic situation during plasma cutting, the arc with reverse
polarity tends to lengthen, in contrast to the arc with direct polarity.
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