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Abstract

The modern textile and clothing industry has a significant impact on the environment. The consumption of
water, energy, raw materials and waste generation require a revision of the methods of training future
specialists. The formation of students' skills in the rational use of natural resources is becoming an essential
component of education. Clothing manufacturing is one of the areas where the fair use of materials can
significantly reduce the burden on the environment. Teaching students how to use resources economically is
the key to developing a responsible approach to production and consumption. The purpose of this article is to
examine modern approaches to teaching students how to take care of natural resources in the garment industry
and propose effective methods for their use and reuse. The transition to sustainable production requires new
forms of training for future garment specialists in the field of environmental responsibility, therefore,
educational institutions need to introduce courses on eco-friendly design, textile waste recycling technologies,
closed-loop ecology and rational use of resources. Students will understand how important it is to take care of
the environment and use innovative methods to minimize the impact of the garment industry. Companies
focused on environmentally friendly production gain competitive advantages, ensuring sustainable growth and
adaptation to new challenges. Otherwise, they risk facing rising prices for raw materials, increased consumer
awareness of environmental issues, and lower prices for products that accumulate in landfills. When clothes
go out of use, they can be given a second life by giving them to new owners, recycling materials, or turning
them into other useful items. Experimental groups of students who completed this program reduced the amount
of tissue waste by an average of one fifth of their previous consumption, and students showed great interest in
using environmentally friendly materials. However, difficulties were also identified in the learning process.
For example, many students initially experience resistance when working with recycled materials due to their
visual and tactile properties. This requires additional motivational work and the introduction of design
approaches that emphasize the aesthetic value of such materials. Reducing the negative impact of the fashion
industry on nature requires a comprehensive approach at the global level. This includes the introduction of
sustainable technologies, transparency of supply, environmentally friendly production and conscious
consumption. It is important to form an understanding of environmental responsibility among future
specialists, to give them the knowledge and practical skills to create fashion that does not harm the
environment. The inclusion of the principles of rational use of natural resources in the educational process will
allow students not only to create competitive products, but also to contribute to the sustainable development
of the fashion industry. Teaching students how to take care of natural resources in the manufacture of clothing
contributes to the formation of environmental responsibility and professional skills. Further research may be
aimed at developing new educational programs and integrating digital technologies to improve learning
efficiency.

Keywords: sewing, natural resources, waste recycling, ecological fashion, environmental education.

Introduction

The modern textile and clothing industry has a significant impact on the environment. The
consumption of water, energy, raw materials, and the generation of waste requires a revision of the
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methods to train future specialists. The formation of students' skills in the rational use of natural
resources is becoming an essential component of the education. In the context of a global shortage of
natural resources, the issue of their conservation is becoming increasingly relevant. Manufacturing
clothing and garments is one area wherein conscientious use of materials can significantly reduce the
burden on the environment. Teaching students how to economically manage resources is key to
shaping a responsible approach to production and consumption. The purpose of this article is to
consider modern approaches to educating students to save natural resources in the garment industry
and propose effective methods for implementation and reuse.

Clothing production in the garment industry is linked to three key stakeholders: natural resources,
personnel, and consumers. These participants should not suffer from the existing production system,
leading to future uncontrolled depletion of natural resources and environmental crises. Clothing that
embraces the principles of sustainability are environmentally friendly. Transitioning to sustainable
production requires new modes of training future garment specialists in environmental responsibility.
Therefore, it is essential to introduce courses in environmentally conscious design, textile waste
recycling technologies, circular ecologies, and rational use of resources in educational institutions.
Students will understand the urgency to care for the environment and use innovative methods to
minimize the impact of the garment industry. Companies focused on environmentally savvy
production gain competitive advantages, ensuring sustainable growth and adaptation to new
challenges. Otherwise, they risk facing rising prices for raw materials, increased consumer awareness
of environmental issues, and lower costs for products that pile up in landfills.

According to recent data, the fashion industry is responsible for nearly 20% of global wastewater and
121 million tonnes of greenhouse gas emission in the EU - more than all international flights and
shipping combined. The process of dyeing fabrics is one of the largest pollutants of water, and the
production of clothing requires a huge amount of natural resources. For example, to create one pair
of jeans, a volume of water is used, which is enough to meet human needs for several years. When
washing synthetic clothes, microscopic fibers enter the ocean, which negatively affect marine life. In
addition, millions of tons of textile waste are sent to landfills or incinerated every year, which
exacerbates the problem of environmental pollution. If the situation does not change, the fashion
industry will become one of the key factors in the destruction of ecosystems. Obviously, this problem
can no longer be ignored. Each participant in the product life cycle should be aware of their
responsibility and contribute to the development of environmentally safe production.

To understand the concept of sustainable development in the field of fashion, it is necessary to define
the term itself. Sustainable development is a process that can last for a long period without disturbing
the ecological balance. Any practice that significantly depletes resources or requires long-term
recovery, cannot be considered sustainable. The environmental friendliness of a product is determined
by the stability of all processes related to its life cycle. Today, many enterprises adhere to the linear
economic model of “take it, use it, throw it away”. This leads to the rapid depletion of natural
resources and creates serious problems with waste disposal, including burial, incineration and
pollution of water resources. Linear products must be produced in limited quantities and processed
according to technological capabilities. Whereas, moving to a circular fashion economy based on
reusing, repairing, refurbishing, and recycling products including packing and shipping components
utilizing compostable materials. This model helps to reuse resources and ensures the mass production
of environmentally friendly products.

Preparing students through the study of environmentally friendly production methods is an urgent
necessity to develop and maintain sustainable fashion models. Sustainable fashion is the creation of
eco-friendly clothes and textiles within a circular economy that extends the lives of the raw materials.
Clothing production begins at the design stage, where the design choices and materials directly impact
the processing of the product and its affect on the environment. The optimal choice of fabrics and
their composition can either facilitate the recycling process or hinder it. At this stage, analyzing
environmental criteria and life cycle assessment will facilitate the choice of materials and their
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impact. Preference for environmentally natural fabrics, durable designs, and natural dyes will reduce
harmful effects on nature and can create a range of designs, as history has shown us.

The raw material processing stage has one of the most significant impacts on the sustainability of the
fashion industry. For example, growing cotton requires a lot of water and can lead to soil depletion.
However, growing organic cotton under the “Best Cotton” initiative, and other certified varieties
minimizes damage and preferences the environment. Transparency of supplies remains an important
aspect: regular inspections of manufacturers, cooperation with certified factories and the introduction
of environmentally sustainable standards help to control the impact of production on nature.

The process of dyeing and processing fabrics also has a serious impact on the environment.
Significant amounts of water are required to dye fabrics, and polluted wastewater is often discharged
into reservoirs without treatment. In addition, garment workers are exposed to harmful chemicals. To
minimize this harm, enterprises must adhere to international standards such as ISO 14001
(environmental management) and ISO 9001 (quality control), as well as implement advanced
chemical management practices.

The production process includes steps such as cutting, sewing, embroidery and various types of
finishes. Modern technologies make it possible to replace traditional samples with virtual layouts to
reduce resource consumption. Investments in these technologies, improvement of production
methods, and optimization of energy consumption minimizes the impact on the environment. Paying
special attention working conditions: the health and safety of employees must remain a priority, and
essential training for employees in the principles of environmentally friendly work reduces waste and
material consumption.

After the clothes reach the consumer, the next important stage of their life cycle begins. Washing,
ironing and drying require significant consumption of water and electricity. The detergents used may
also contain harmful chemical components. Companies should actively inform customers about the
methods of careful care of clothes, offer alternative washing methods and encourage the reuse of
products. When clothes go out of use, they can get a second life - by giving them to new owners,
recycling materials or transforming them into other useful things, like household rags, homemade
quilts, or tote bags, for example; things our grandmothers did. The main task is to reduce the amount
of waste ending up in landfills. Clothing return programs to stores, recycling initiatives, and the
production of new products from recycled materials play an essential role.

Main body

The garment industry is one of the most resource-intensive industries, which makes the
environmentally conscious education of students essential. Future specialists need to be taught
environmental responsibility and practical skills in the thoughtful use of natural resources. To do this,
educational programs should include both theoretical and practical aspects.

The modern textile and garment industries are facing a number of global environmental problems:
the production of raw materials, energy consumption, water pollution, and waste generation. The
cultivation of cotton, flax and other natural fibers requires large areas of land, which can lead to
deforestation, soil depletion, and water scarcity. Garment factories consume significant amounts of
electricity, increasing the carbon footprint of the industry. Chemical treatment of fabrics and dyeing
releases pollutants into reservoirs and the air. Waste products such as fabric residues, plastic
packaging, and industrial emissions create additional environmental risks and contribute to global
disasters.

Raw material processing has a significant impact on the environmental impact of future clothing.
Preference should be given to environmentally sustainable fabrics such as organic cotton or recycled
materials. Supplier control through personal visits and independent inspections helps to ensure
transparency and reduce the negative impact of production on the environment.

Clothing production begins at the stage of design and selection of materials, where the choice of
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design and raw materials determines the impact of the product on the environment. Virtual samples
can replace traditional tissue samples, reducing waste. A mixture of fibers can both simplify and
complicate processing. Using sustainability methods such as life cycle assessment helps to select the
most environmentally friendly materials. Preferencing quality, “timeless” design over cheap and
trendy fast fashions retrains consumers to think about longevity and durability.

The process of dyeing fabrics consumes a huge amount of water, and the garment industry, as a whole,
is associated with serious environmental and social problems. Companies can minimize harm by
cooperating with certified suppliers and applying 1SO 14001, 1SO 9001 and other standards. In
addition, technology modernization and optimization of the production process reduce energy
consumption and reduce waste.

After purchase and during operation, clothes continue to have an impact on the environment: water
and electricity are required for washing, ironing and caring for them. Companies or the Government
should inform consumers about proper clothing care and encourage or model (train) the reuse and
recycling of garments. The “Make Due and Mend” campaign of the British Government is one such
example. A collaboration between industry and governments could create an infrastructure for the
collection and recycling of textiles reduces the amount of waste during the disposal of clothing.

Modern garment production requires awareness of environmental responsibility, therefore, teaching
students the principles of sustainable development becomes an integral part of the educational
process. It is important not only to transfer theoretical knowledge, but also to provide practical
training and skills for future specialists.

Theoretical training for students should study such topics as "Fundamentals of ecology and
sustainable development”, "Impact of the garment industry on the environment”, "Sustainable
technologies and materials”, "Methods of energy conservation and conservation of water resources".

Practical application of the acquired knowledge from seminar sessions can employ projects aimed at
reducing the environmental impact of production, for example: *Making clothes or accessories from
recycled fabrics", "Using natural and environmentally friendly organic materials"”, "Creating author’s
collections with minimal production waste"”, "Organizing exhibitions and projects promoting eco-
friendly fashion”, "Organizing exhibitions and events promoting environmentally friendly
production”, "Optimizing the cut to minimize waste of fabric”, "The study of textile processing
processes and the application of this knowledge in practice”. Finally, teaching students the
fundamental skills of hand sewing and machine sewing will empower them to create their own
designs and know how to transform clothing into other usefull objects.

Teaching students the principles of saving natural resources in the manufacture of clothing contributes
to the formation of responsible specialists who are ready to introduce environmentally friendly
technologies into production and develop circular fashion ecologies and economies.

Literature review

An analysis of current research shows that sustainable production in the garment industry is a global
trend. Based on the analysis of scientific publications, it became clear that the problem of rational use
of natural resources is being actively studied in different countries. Research confirms that the textile
industry consumes significant amounts of water, electricity, and raw materials, as well as produces
large amounts of waste. According to the World Health Organization, it takes as much water to make
one cotton T-shirt as a person drinks in two and a half years. The scientific literature identifies several
areas for minimizing the environmental impact of garment production: the use of recycled materials,
optimization of fabric cutting, and the introduction of waste-free production technologies.

However, the issues of developing environmental responsibility among students, the use of

environmental responsibility among students, and ways to eliminate problems in this area have not

been sufficiently covered.

Implementing a cyclical economy by developing a restorative industrial system is a major challenge.
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This study examines the opportunities underlying the cyclical competitive advantages of firms in the
Italian textile and clothing industry, which is one of the country's most polluting sectors. The authors
[Coppola C. et al., 2023] have developed a structure of dynamic capabilities necessary for a cyclical
transition using the theoretical prism of a natural resource-based approach. Using comprehensive
research, strategies for pollution prevention, product management, and sustainable development are
being explored, as well as related detection, capture, and reconfiguration capabilities. The key factors
are internal practices, the role of lower-level participants in the supply chain, the dynamics of co-
creation with external participants, and the social potential of a cyclical economy. Managers can also
take advantage of our recommendations aimed at improving the environmental efficiency of their
companies and scaling up their initially cyclical business.

The authors [Dissanayake K., Pal R., 2022] found that used clothing supply chains are becoming
more complex, fragmented, and less transparent due to the growing volumes of discarded clothing
and dispersed reverse logistics operations throughout the Global North (GN) and Global South (GS).
While this has a promising impact on the circular economy and the growth of international trade,
increased exports of used clothing and overcrowded landfills raise some negative concerns about its
overall sustainability. This article examines the dichotomy that exists in terms of interpreting the
credibility of used clothing supply chains. A systematic literature review was conducted and 55
articles were examined to determine the impact of triple profit (TBL) on the sustainability of used
clothing supply chains. The problems of TBL sustainability were identified, reflected through the
prism of consideration of natural resources and interpreted in the form of proposals. To address this
issue, the authors identify seven TBL sustainability challenges and recommend three sets of strategic
resources needed by global used clothing supply chains to address them. These include slowing down
the supply chain by addressing issues of poor quality, overproduction and oversupply, improving
supply chain logistics/infrastructure and ecosystem engagement, and implementing transparent
environmental, social and governance (ESG) measures taken by both value chain participants and
regulators to ensure sustainable development at the system level. The value of the study lies in the
fact that it is one of the first studies to analyze the sustainability of global used clothing supply chains
from north to south. The study is unique in terms of its coverage and contribution to the literature on
sustainable supply chains.

According to the author's article [Meng N., 2022], regenerative design is one of the powerful practical
directions of sustainable development in this field. This article brings together the theoretical
foundations of recyclable clothing design based on the study of examples of recyclable clothing
design at home and abroad, as well as practical ways to design recyclable clothing. Focusing on the
social reality of protecting environmental resources and excess clothing production capacity, design
methods and characteristics of the clothing regeneration process are studied taking into account the
concept of sustainable development and in combination with case studies. The work uses a variety of
technologies to create creative clothing design, which mainly includes patchwork, deconstruction,
decorating with patterns, the hollowing out process, and 3D printing technology. This research is
useful for the creation and sustainable development of an environmentally friendly and recyclable
model of China's garment industry and has important social significance.

Durability-based design is known as an eco-design opportunity and can help reduce the environmental
impact of non-volatile products. However, extending the service life of products is not always
desirable, and attention should be focused on achieving optimal service life. From an operational
point of view, recommendations for the durability of a structure are usually related to maintainability,
the possibility of modernization, or emotional attachment. The use of high-quality and durable
materials is often indicated, although it is not obvious to manufacturers what a high-quality material
is. This research, based on the ‘“quality through design” approach, aims to propose a design
methodology that ensures optimal durability and is consumer-oriented. To do this, it is necessary to
collect data on product quality and production processes, and then introduce consumer knowledge.
They combine into data analysis to help identify relationships and the most appropriate quality
factors. This methodology is based on three stages: firstly, on a single quality metric that includes
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consumer knowledge; secondly, on a multi-level reverse engineering process; and finally, data
analysis using the principal component method. The originality of this proposal lies in the fact that it
allows you to take into account the knowledge of consumers when determining the appropriate quality
indicators. The proposed technique is used in the fashion sector, as it is considered the second highest
level of pollution. Moreover, given the vast variety of materials and manufacturing processes
available in the textile industry, it is very difficult to choose the most appropriate recommendations
for extending the service life. The study presented by the authors [Benkirane R. et al., 2022] covers
29 T-shirts and shows that mechanical advantages are the main factors of quality.

Since repairs can lead to a reduction in the consumption of clothing and textile waste, it is necessary
to increase the durability of clothing and achieve savings on turnover. The article identified common
barriers preventing clothing repairs, and the study rethinks common obstacles along the way, which
include skills, tools, priorities, and estimated costs that may encourage a person to repair themselves.
Scientists [McQueen R.H. et al., 2022] conducted a survey of 523 young Canadian consumers (aged
18 to 34 years) in order to study the influence of selected demographic factors and repair resources
on their propensity to perform various types of clothing repairs. The independent variables were
demographic factors and four repair resources, while the dependent variables were three repair
methods. Hierarchical linear regression analysis showed that women are more likely to self-repair,
while gender differences in paid and unpaid repairs are not obvious. An increase in the number of
cases of self- and paid repairs leads to an increase in the number of cases of self- and unpaid repairs
of clothing, while unpaid restoration of clothing is more often used by young consumers. Three
resources: skills, tools, and the priority of repair largely determine the possibility of self-repair. The
probability of paid repairs is higher if the cost of professional repair services is not perceived as
exorbitant. Young consumers who use free repair services without having the necessary skills have
access to the tools for this and to qualified specialists with sufficient resources. The results of this
study have implications for fashion brands, politics, and communities in terms of promoting and
encouraging various forms of repair practices.

In accordance with the concept of a closed-loop economy, the study by the authors [Trejo H.X. et al.,
2024] aims to eliminate relevant gaps in research concerning the materials and chemical properties
of clothing, as well as its suitability for use in a closed cycle. The main research questions include:
what are the material and chemical properties of textile waste obtained as a result of the
implementation of the “Return of Fashion” program; which natural textile waste produced by
recycling is most suitable for growing natural dyeing plants in a hydroponic system; and is it possible
to scale up the use of textile waste after its use in hydroponic systems to support a circular fashion
supply chain? This study focuses on the use of wool, cotton, linen, silk, viscose, and Tencel lyocell
as substrates for growing purple basil, a natural dyeing plant. Vertical hydroponics is a farming
method in which nutrient water is used to grow plants instead of soil throughout the year. The system
can be installed indoors, which allows efficient use of limited space, and water is constantly
circulating. Standard hydroponic substrates such as peat moss and mineral wool have good porosity
for oxygen transport and sufficient moisture retention capacity for nutrient delivery. In this study, we
compared the characteristics of standard hydroponic substrates with various textile materials. The
effects on water quality, color extraction, moisture absorption, decomposition resistance, and plant
survival were used to assess suitability for use. Tencel wool, silk and lyocell have demonstrated good
stability in hydroponic systems such as peat moss and mineral wool during the first growth cycle.
During the second growth cycle, protein fibers - wool and silk - supported plant survival to a greater
extent than Tencel lyocell. Future research may confirm that wool and silk can support plant growth
using natural dyes with a larger sample volume. This study meets several objectives of a closed-loop
economy and provides a model for future research in support of closed fashion supply chains [Adaeva
AM., 2023].

The idea of creating products from waste fabric is not new in the garment industry. The main idea of
the applications is to develop production methods that do not harm people and the environment. There
is a growing demand for clothes that do not pollute the environment and take care of natural resources.
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This increases environmental sensitivity and consumer awareness. This demand has intensified
efforts to assess textile waste using environmentally friendly methods. With each passing day,
clothing collections made from waste are becoming more important in the designer-producer-
consumer triangle. Currently, the use of natural dyes with fabric waste is being evaluated by fashion
designers as a new approach. And the saturated images on the tissue waste that are obtained using
these applications. During the study, experiments were conducted with a textile surface with the
addition of sage, tea, lime, pear peel, ginger, turmeric and cinnamon on Sile fabric waste using various
etching materials. The research methodology was carried out in two stages. At the first stage, recipes
for coloring using natural dyes were created. At the second stage, the design processes are integrated
into the capsule collection. The collection has been complemented by 3D modeling and prototyping,
which are one of the indispensable applications in the industry. The purpose of the collection is to
develop a production model with a strong environmental aspect. The results of the study [Sari S.,
Elibol B., 2024] showed that the clothing design process developed differently than in the production
of standard models using natural dyes and fabric waste. The biggest difference is the “uniqueness”
brought to the clothing collections.

The article by the authors [Kuleshova A.A. et al., 2023] pays great attention to the search for solutions
to environmental problems in the field of fashion design. In the study, the authors present a scientific
review of modern methods of innovative clothing design and an analysis of experimental cutting
techniques. The author's approaches to the cut are chosen taking into account the maximum saving
of natural resources, the humanization of design principles to create a comfortable environment. The
comfort conditions for both the body and the emotional state of a person are taken into account. The
authors of the study describe the zero waste method in the context of the relationship between modern
principles of ecological clothing formation and the philosophy of traditional Japanese costume cut.
The article defines the main provisions of the methodology of ecological design of a modern suit,
based on a harmonious combination of techniques of experimental and associative-figurative types
of emotionally comfortable clothing formation. The authors describe the methods of greening design
activities in the author's practices of famous designers in the fashion world to create collections of
costumes. In this article, based on a comparative analysis of examples of the use of new ecological
principles of shaping and classical methods of harmonizing the shape of a suit in the world practice
of famous fashion designers, the creators give a description of traditional and innovative cutting
techniques. The authors define the main criteria for the importance of environmental approaches
based on the results of using methods of retrospective study of environmental technologies of the late
20" - early 21% century. The researchers substantiate the prospects of upcycling and zero waste
technologies as the most universal principles of ecological shaping of exclusive clothing at the current
stage of design development. The main features of the ecological cut are formulated and defined. As
a result of the conducted research, a conclusion was made about the possibilities of using an
ecological approach in the design of a modern costume based on a harmonious combination of
experimental and associative-figurative methods of forming emotionally comfortable clothes as an
effective way of forming cultural identity. As a result of the conducted research, it was concluded
that the search for solutions to a number of problems of fashionable design of an ecological orientation
affects the formation of general cultural values of a modern person.

Humanity is faced with the problem of giant plastic waste. This obstacle affects all countries of the
world, and urgent measures must be taken to reduce the amount of garbage. One of the relevant areas
of business models is the industry of production of “green” clothing [Fedorova E.S., Islamitdinov
V.F., 2022; Bagryantseva E.P., Kuzmenkova N.V., 2023]. This kind of direction is considered as an
innovative product that will practically minimize the impact of the same fashion industry, since it is
the first in terms of the growth rate of waste generation, as well as recycling accumulated plastic that
pollutes the ocean. These articles are dedicated to eco-friendly clothing and ecology in general. This
topic is very relevant at the moment, since excessive production and consumption are one of the
causes of modern environmental crises and barriers to the sustainable development of society.
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Promising eco-materials that are used in the production and tailoring of eco-friendly clothing are
considered here.

The following article analyzes the organizational and individual driving forces and barriers
preventing cyclical business models from being implemented by participants and startups in the
workwear industry. It is based on a qualitative study of [Engzell, J., Kambanou, M.L., 2024] 15
organizations in the Swedish workwear industry. It was found that the majority of participants use
either long-term models with hybrid elements such as repair work or access models, while cyclical
startups have a greater variety of cyclical business models. Internal organizational barriers mostly
differ between the two groups; however, external organizational barriers are more significant and
widespread, such as the low price of new workwear, lack of demand, and support measures such as
government procurement. Several organizational factors were highlighted, such as opportunities to
increase consumer value, textile and digital innovations, and environmental concerns. The driving
forces and barriers are influenced by both the type of cyclical business models and the type of
company.

The works of [Azieva E.V., Musayeva B., 2022] students, undergraduates, postgraduates and
scientists devoted to environmental problems and ways to solve them in a particular region, issues of
improving environmental culture and expanding the ecological worldview, as well as stimulating the
creative potential of young people are presented. The publication is intended for teachers, researchers,
schoolchildren, students, undergraduates and postgraduates of universities, as well as for a wide range
of readers interested in the problems of the economy and ecology of the region. In the work of the
following author [Alexandrova E.D., Pankina M.V., 2023] discusses the environmental consequences
of the choice of materials in the manufacture of clothing. The author analyzes the impact of clothing
production on nature and human health, and also considers alternative options for clothing production
and design. It explains the importance of the environmental responsibility of the designer and the
consumer, as well as sustainable approaches to consumption and production.

In order to identify possible solutions to the bioethical problem of excessive production and
consumption of clothing in environmental, psychological and social aspects, the negative
consequences of production and consumption of clothing are highlighted and ways to eliminate them
are explored [Mustafa H.G.Z., Smirnova T.V., 2023]. A review of the existing literature and data on
the environmental, psychological, and social impacts of clothing was conducted using qualitative and
quantitative methods. A survey of international students from a medical university was conducted.
The production and disposal of clothing has a significant negative impact on the environment,
psychological well-being and social equality. The authors emphasize the harmful effects of clothing
on the environment and society and recommend promoting the ethical principles of the fashion
industry.

Methods

In the process of teaching students to save resources, the cutting optimization method is used.
Students study computer-aided design and cutting programs to minimize fabric loss. Computer
programs (for example, “Grazia” or “Optitex”) are used to maximize the distribution of product
details on the canvas.

Methods of working with alternative materials are given. The training includes hands-on work with
recycled fabrics and environmentally friendly materials such as organic cotton, linen and fabrics made
from recycled materials. During the training process, the possibilities of using recycled and
environmentally friendly materials are considered. Laboratory classes are held where students test
the strength and quality of alternative fabrics and study their technological features.

The use of lean manufacturing methods includes process planning training, for example, practical
training on working with modern sewing equipment with minimal energy and water consumption, as
well as the use of ultrasonic bonding of fabrics and laser cutting.

And using the modular product design method, students develop clothing models that are easily
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transformed and adapted, which increases the service life of products. Students develop their own
mini-projects to create sewing products with an emphasis on resource conservation. This contributes
to the formation of creative thinking and practical skills in conditions of limited resources.

Results and discussion

The results of the implementation of these methods show positive trends. As a result of completing
the training programs, students demonstrate a more informed approach to material selection and
production planning. Experimental groups of students who completed this program reduced the
amount of tissue waste by an average of one fifth of their previous consumption, and students showed
great interest in using environmentally friendly materials.

However, difficulties were also identified in the learning process. For example, many students
initially experience resistance when working with recycled materials due to their visual and tactile
properties. This requires additional motivational work and the introduction of design approaches that
emphasize the aesthetic value of such materials.

Conclusion

Reducing the negative impact of the fashion industry on nature requires an integrated approach,
globally. This includes the introduction of sustainable technologies, transparency of supply,
environmentally friendly production, and conscious consumption. It is important to form an
understanding of environmental responsibility among future specialists, to give them the knowledge
and practical skills to create fashion that does not harm the environment. The sustainable development
of the garment industry is not just a trend, but a necessity for the future of our planet. Teaching
students how to take care of natural resources in the garment industry is an important step towards
the sustainable development of light industry. The use of modern methods, such as optimizing the
cut, working with alternative materials and modular design, allows not only to reduce the amount of
waste, but also to form students' environmentally responsible thinking. To further develop this area,
it is recommended to develop comprehensive educational programs with the involvement of industry
representatives and environmental experts.

Modern technologies make it possible to minimize the amount of fabric residues due to a rational cut,
the use of CAD programs, and “zero waste” technologies. Teaching students these approaches helps
to reduce the amount of waste.

Teaching how to choose environmentally conscious materials enables future specialists to analyze
the composition of fabrics and to employ organic cotton, recycled fabrics, or biodegradable fibers.

Mindful consumption of water and energy. Textile production requires significant resources,
especially at the stages of dyeing and processing. It is important to teach students how to reduce water
and energy consumption, including dry dyeing technologies, laser processing of fabrics, and the use
of energy-efficient equipment.

The concept of eco-friendly fashion requires designers to consider the product lifecycle, recyclability,
modular designs that extend the life of clothing, and waste recycling.

Encouraging and rewarding conscious consumption implements the principles of slow fashion and
helps students create durable products, thereby reducing excessive consumption and the amount of
textile waste.

Thus, the inclusion of the principles of rational use of natural resources in the educational process
will allow students not only to create competitive products but also to contribute to the sustainable
development of the fashion industry.

The development of students' skills in saving natural resources and in the manufacture of sewing
products is possible with an integrated approach to learning. Practical modeling, the study of
alternative materials, the use of energy-saving technologies, design activities and product lifecycle
analysis contribute to the development of professional competencies and to the formation of
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environmentally responsible behavior. Further research may be aimed at developing more advanced
methods and software for resource-efficient learning and the impact of artificial intelligence on
current practices.

Teaching students how to take care of natural resources in the manufacture of garments contributes
to the formation of environmental responsibility and professional skills. Effective methods include
project-based learning, skill development, practical optimization of technological processes, and
analysis of alternative materials. Further research may be aimed at developing new educational
programs and integrating digital technologies to improve learning efficiency.
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Crynentrepai KuiM eHaIpy Ke3iHJe TaOUFH pecypcTapiabl YHeM/eY dicTepiHe yiipery

Y@, B )Kanenosa, 2J1. Bubepc, YJI. K. ILIunvoebaeea
'Kopxwim Ama amwindazel Kvizeiiopoa ynusepcumemi (Kvizvinopoa, Kaszaxcman,)
2JTotiona Mapumaynm ynueepcumemi (Jloc-Anoxcenec, AKILI)

Anoamna

Kazipri ToxpIMa jkoHE TITiH ©HepkaciOi KopIiaraH opTara aWTapibeiKTail ocep eremi. Cyapl, SHEPTHSIHBL,
MIMKI3aTTHl TYTHIHY JKOHE KAJIBIKTAap/Ibl MIBIFapy Oosamak MaMaHIapAbl aspiay SMICTepiH KalTa Kapaysl
tastan ereni. OKyIbIapaplH, TaOUFH pecypcTapibl YThIMIBL Naijaany AaFablIapblH KaJbIITAaCThIpY Oi1iM
OepyiH MaHBI3IBI Kypamac Oeirine aitHanaael. KruiM eHipici-maTepuaniapabl 9/ naiaanany KopIiaraH
opTara JKYKTeMEHI1 aHTapibIKTail TeMeHAeTeTiH canaiapablH Oipi. CTyzmeHTTepAi pecypcrapiabl YHEMII
nmaifanaHyra YHWpeTy OHIIpic TeH TYTHIHyFa >KayalKepIIUTIKIeH Kapayasl NaMBITYIbIH KiITi OOibIT
TaObUTabl. By)T MakanmaHbIH MaKCaThI-CTYACHTTEPre TiriH OHepKaCiOiHeri TaOuFu pecypcTapra Kajal KyTiM
’Kacay KEpeKTIriH YHpeTyHiH 3aMaHayd TOCUIAEpiH 3epTTey JKOHE ONapibpl NaijgagaHy MeH KaiTa
naiianaHyaplH THIMAI SKOJNJAPbIH YCBIHY. TYpakThl ©HAIPICKE KOIly SKOJOTHSUIBIK >KayarKepLIliK
cayachlHia OoJalIaK TiriH MaMaHIapPbIH JaspiayAblH jKaHa HbICAHJAPIH TaJlall €Telli, COHABIKTaH OutiM Oepy
MeKeMerepi SKONOTHsUTBIK JU3aiiH, TOKbIMa KaJIBIKTapblH KalTa ©HIeY TEXHONOTUSIIAPHI, TYMBIK SKOJIOTHS
KOHE pecypcTapAbl YThIMABI Naianany OOHbIHIIA KypcTapabl eHri3yi KaxeT.. CTyAeHTTep KopllaraH opTara
KaMKOPJIBIK >KacayIblH jKoHE TiriH 0HepKaCciOiHiH ocepiH a3aiiTy YIIiH HHHOBALMSJIBIK 9icTep i KOIAaHy IbIH
KaHIIAJIBIKTHl MaHbI3/1bl €KEHIH TYCiHeAl. DKOMOTHUIBIK Ta3a OHIpicKe OarbITTaIFaH KOMIIAHUSIIAP TYPaKThI
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©Cy MEH JKaHa KMBIHJIBIKTapFa OeHiMIeny i KaMTaMachl3 eTe OTBIPBIN, O9CEKeNEeCTiK apTHIKIIBUIBIKTapFa He
Oonazpl. OlThece, oJap MIMKi3aT OaFachIHBIH ©CYyiHE, TYTHIHYIIBUIAPABIH KOJIOTHSIIBIK MAceenep Typajibl
xa0apaapIbIFbIHBIH apTybIHA JKOHE MOJUTOHJapAa KHHAJIFaH oHIM OarachIHBIH TOMEHJIEYiHe Tan 0oy Kayi
6ap. Kuim >xapaMcei3 OojFaH Ke3ze, OHBI KaHa helepine Oepy, MaTepHaaap/ibpl KaliTa eHIey Hemece Oacka
naiianel 3aTTapra aifHalIABIpY apKpUIbl EKiHIII emipre aybicThIpyra Oonanel. barmapmamanbl askraraH
CTYACHTTEPiH SKCIEPUMEHTTIK TONTAphl TIHIEPAIH KAJIBIKTAPbIH AIIBIHFBI TYTHIHYABIH OpTa €cenrceH
OecTeH OipiHe a3alTTBI >KOHE CTYACHTTEP OSKOJIOTHSUIBIK Ta3a MaTepualgapiAbl MaijaiaHyra YJIKeH
KBI3BIFYIIBUIBIK TAHBITTHL. AJalija OKy MNpOIEciHAEC KHUBIHIBIKTAp /A2 AaHBIKTANAbl. MBbIcallbl, KOITEreH
CTY/IGHTTEp BU3YyaJ /bl )KOHE TAKTHIIBAl KacHeTTepine OalIaHbICThI KaliTa OHJIeNreH MaTepralapMeH KYMBIC
icTereHie KapchblUTBIKTHI ce3iHelli. bysr KochIMIlIa MOTHBALIMSUIBIK )KYMBICTBI )KOHE OCBIHIAH MaTepralapabiH
ACTETUKAJBIK KYHIBUIBIFBIH KOPCETETIH IU3alH OMiCTepiH eHri3yai tamamn erefni. CoH HMHIYCTPHUSCHIHBIH
TabWFaTKa Tepic ocepiH a3aiiTy jkahaHIBIK AeHreiile KemeHJi TOcUIal KakeT erefi. byraH TypakThl
TEXHOJIOTHSIIAP/IbI €HT'13Y, YCBIHBICTBIH AlllbIKTHIFBI, SKOJIOTUSJIBIK Ta3a OHIIPIC J)KOHE CaHAJIbI TYTHIHY Kipei.
Bonamak Mamanaap/ia SKOJIOTHUSUIBIK JKayaKepUILUTIK Typalibl TYCIHIK KaJBIITACTBIPY, OJapFa dKOJOTHSIIBIK
Ta3a CoH JKacay YIIiH OU1iM MeH MPaKTUKAIBIK JaFapuiap 0epy Manbi3abl. OKy poliecine TabUFH pecypeTapibl
YTBIMJIBI TIAMIaNaHy KaFuJaTTapblH €HTi3y CTyAEHTTepre Oocekere KaOilerTi eHIM IIbIFapyFa FaHa eMec,
COHBIMEH KaTap COH MHIYCTPHUSCHIHBIH TYPaKThl JaMyblHa Yilec KOCyFa MYMKIHIIK Oepeni. CryneHTTepre
KHAIM eHJIpiciHaeri TaOuFu pecypcrapra Kajall KaMKOPJBIK jKacay KEpeKTiriH YHpPeTy SKOJOTHSIIBIK
KayarnKeplIuliK TeH KOCIOWIIKTI KalbINTacThIpyFa BIKMad eremi. KockiMIia 3epTTeyiiep OKBITYIbIH
THIMJIUTITIH apTTHIPY YIIiH aHa OiniM Oepy OarapiaMaiapblH 3ipieyre xoHe UG PIBIK TEXHOIOTHSLIapIbl
OipiKTipyre OaFrbITTATYBl MYMKIH.

Tytiin co30ep: TiTiH, TAOUFHM pecypcTap, KalTa OHJeY, SKOJOTUsIIBIK COH, SKOIOTUSJIBIK OLITiM.

Oﬁyqelme CTYACHTOB M€TOAaM 3KOHOMMH IIPUPOAHLIX PECYPCOB MPH MPOU3BOACTBE OACK/IbI

L@ B JKanenosa, 2JZBu6epc, VLK. I Tunvoebaesa
Y Kvisvinopounckuii ynueepcumem umenu Kopxoim Ama (Koizviiopoa, Kazaxcman,)
2Jlotiona Mapumaynm Yuueepcumem (Jloc-Anoxcenec, CILIA)

Annomayus

CoBpeMeHHasi TEKCTWJIbHAg ¥ MIBEHHAs MPOMBIIIICHHOCTh OKa3blBaeT 3HAYMTENFHOE BIHSHHE Ha
OKpykarmryro cperny. [lorpedbnenne Boabl, SHEPTHH, CHIPhS U 00pa30BaHHE OTXOJIOB TPEOYIOT IMepecMoTpa
METOJIOB TIOATOTOBKK Oyaymmwx crenuanictoB. GopMupoBaHHe y CTYACHTOB HABBIKOB PaIFIOHAJIEHOTO
WCIIONIB30BaHMS MIPUPOTHBIX PECYPCOB CTAHOBHUTCS BaXKHEHIIIEH cocTaBIsIiomei oopazosanus. [IponssoacTeo
OIS TBI - OJTHA M3 00JIACTel, TIe JOOPOCOBECTHOE HCIIOIb30BAHNE MATEPHUATIOB MOYKET 3HAYNTEITFHO CHU3UTh
Harpy3Ky Ha OKpykarlryo cpeny. O0ydeHne CTyAeHTOB YKOHOMHOMY HCITOJB30BAHUIO PECYPCOB SIBIIACTCS
KITFOYOM K (hOPMHUPOBAHUIO OTBETCTBEHHOTO ITOIX0/a K MPON3BOACTBY U moTpednennto. Llenb qanHoi craten
- paccMOTpeTh COBpPEMEHHBIE MOAXOAbl K OOYUEHHUIO CTYIAEHTOB OEpEeKHOMY OTHOIIEHHIO K MPHUPOIHBIM
pecypcaM B IIBEWHOW NPOMBIIUICHHOCTH M TPEIIOXHUTh 3()PEKTUBHBIE METOABI UX HCIIONB30BAaHUS U
MTOBTOPHOTO HCIIONBE30BaHUsI MOBTOpHO. Ilepexom k ycToiumBOMYy TpPOM3BOACTBY TpeOyeT HOBBIX (hopm
MTOJITOTOBKH OYAYIINX CIIEIHAIMCTOB IO MIBEHHBIM H3/IEIHSIM B 00JIACTH IKOJIOTHIECKON OTBETCTBEHHOCTH,
MMO3TOMY Y4eOHBIM 3aBE[EHHSIM HEOOXOAMMO BHENPATH KYPCHI IO 3KOJIOTMYHOMY IU3alHY, TEXHOJIOTHSIM
mepepaboTKN TEeKCTHIBFHBIX OTXOJOB, JKOJIOTHH 3aMKHYTOTO IIMKJIA M PaIlMOHATBHOMY HCIOJIH30BAHHIO
pecypcoB. CTymeHTHl MOWMYT, HACKOIBKO BaXXKHO 3a00THTHCA 00 OKpYXKalomied Cpele W HCIIONB30BaTh
WHHOBAIIMOHHBIE METOMABI Ui MUHUMU3AIMN BO3JIEHCTBHs INBEHHOW MpOMBINUIEHHOCTH. Kommnanww,
OPHEHTHPOBAHHBIE Ha 3KOJOTMYECKH YHCTOE IIPOM3BOJICTBO, MONYYArOT KOHKYPEHTHBIE MPEUMYIIECTBA,
obecrieuynBasi yCTOMYHMBBIA POCT W aNanTalyi0 K HOBBIM BBI30BaM. B TIPOTHBHOM Cly4ae OHU PHUCKYIOT
CTOJIKHYTHCSI C POCTOM II€H Ha CHIPhE, MOBBIIICHHEM OCBEIOMIICHHOCTH MOTpeOuTeneil 00 IKOIOrMIeCcKIX
pobJieMax M CHIDKEHHEM IIeH Ha MPOAYKIINI0, KOTOpasi HAKAaIUTMBAaeTCs Ha cBasikax. Korma onexaa BRIXOIUT
13 YIOTpeOIeHus], el MOYKHO JIaTh BTOPYIO JKU3Hb, IIEPE/IaB €€ HOBBIM BIIAJIEbIIaM, ITepepadoTaB MaTepPHAIIbI
WJIM IPEBPATUB B APYTUE MOJIE3HbIE NPEAMEThL. DKCIEPUMEHTAIBHBIE IPYIIIBI CTYJEHTOB, KOTOPbIE NPOLLIN
3Ty MpOrpaMMy, COKpaTHJIM KOJIMYECTBO OTXOOB TKAaHEH B CPEAHEM Ha OJHY IATYIO OT MX NPEIBIAYIIETO
NOTpeONIeHNs, W CTYASHTHl MpPOSBHIM OOJNBILIOW HHTEPEC K MCIOIb30BAHUIO SKOJOTMYECKH YHCTBIX
MaTtepuanoB. OgHako B mpolecce oOydeHHs Takke ObUIM BBISBJIGHBI TpyAHocTH. Hampumep, MHorue
CTY/IEHTHI TIOHAYATY MCIIBITHIBAIOT CONPOTUBIIEHUE NIPH PaboTe ¢ nepepadOTaHHBIMU MaTepUualaMi U3-3a2 UX
BH3YaJIbHBIX M TAKTWIBHBIX CBOMCTB. DTO TpeOyeT NOMONHUTEIBHOH MOTHBAIIMOHHON pabOThl M BHEAPEHHUS
TU3aHHEPCKUX TIOAXOM0B, IOJYEPKUBAIOLINX OSCTETUYECKYIO ILIEHHOCTh TakKWX MaTepuayioB. CHIDKEHUE
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HEraTUBHOTO BO3ACHCTBUS HHIYCTPHH MOZBI HA MPHPOAY TPeOyeT KOMILJIEKCHOTO MOAX0/1a Ha TI00aIbHOM
ypOBHE. DTO BKIIIOYAET B ce0sl BHEAPEHNE YCTONUMBBIX TEXHOIOTUH, TPO3PaYHOCTh OCTABOK, SKOJIOTUIECKH
YHCTOE MPOU3BOACTBO M OCO3HAaHHOE moTpedieHue. BaxkHo chopmupoBaTh y OyAyHIMX CIEIHATIHCTOB
MOHUMAaHHE JKOJOTMYECKOW OTBETCTBEHHOCTH, AaTh MM 3HAHUS W MPAKTUYECKHE HABBIKM JJISI CO3AaHUS
ONIeXbI, KOTOpas HE HAHOCHUT BpeAa OKpYyXKalolied cpene. BkiroueHwe NPUHLMIOB PandOHATBHOTO
WCTIOJIb30BaHMS TPUPOTHBIX PECYpCOB B 00pa3oBaTENbHBIM MPOIECC TMO3BOJIUT CTYAECHTaM HE TOJNBKO
cOo3J1aBaTh KOHKYPEHTOCIOCOOHYIO TPOAYKIINIO, HO M BHECTH CBOM BKJIa/l B YCTOWYHMBOE Pa3BUTHE WHIYCTPU U
Mogpl. OOydeHue CTyIeHTOB OEpeXHOMY OTHOIICHHUIO K MPUPOTHBIM pecypcaM MpH MPOU3BOJICTBE OEKIbI
crocobcTByeT (HOPMHUPOBAHUIO OKOJIOTMYESCKOM OTBETCTBEHHOCTH U IMPOQPECCHOHAIBHBIX HABBIKOB.
JanpHelme uccineoBaHus MOTYT ObITh HalpaBlieHbl Ha Pa3paboTKy HOBBIX 00pa30BaTENbHBIX IPOrpaMM U
WHTErpafio HUPPOBBIX TEXHOIOTHH ISl TOBBIIICHUS () ()EKTHBHOCTH 00YUCHHS.

Kniouesvie cnosa: momms, MpUPOHBIE PECYPCHI, IEpepadOTKa OTXO0/I0B, IKOJIOTHUecKas MOJa, SKOJIOTHUECKOe
MPOCBEIICHHE.
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Anoamna

Makasna MaMaH/BIK TAaHIAY/IBIH COTTUIITiHE, COHBIMEH KaTap KaciOn mqamyra J1a 9cep €TeTiH MaHBI3Ib! (GaKTop
perinme Oomamak Oactayplmn OuTiM Oepy MyFaJiMIEpiHIH KOCINTIK MOTHBAIFSCHIH JaMBITy MAceleciHe
apHaimraH. Makamama Oomamak MyFajgiMaep/i MeAaroruKaiblK KbI3METKe NalbIHaay/a KOFapsl OutiM Oepy
YUBIMBIHBIH, MOTHBAIMSUIBIK KBI3METIHIH MaHBI3ABUIBIFBI aTanm eTureni. MakaiaHelH 3eprrey OemiMinme
asropmapmer 6B01301 - «bacraypimra OKBITYABIH TEArOTMKAchl MEH oimicremeci» OimiM  Oepy
OarmapiaaMachlHBIH OUTIM  aJTyIIBIIAPBIHBIH, OoJaliak KbI3METTI TaHJAayblHA KAaHAFaTTaHYBIH aHBIKTAY
MaKcaTBhIH/Ia cayaJlHaMa YCBIHBUIAIBI )KOHE OONamIaK MeaarorTapAblH MOTHBAIMSUIBIK KbI3METIHIH JEeHTeHiH
aHBIKTayFa MYMKIHJIIK OepeTiH oficTep KoimaHbuaasl. JKypri3iren cayarHnaMa HOTHKeIepl TalJaHFaH KoHE
Oomamiak OacTaybllll OKBITY MYFATIMIIEPiHIH KOCIOM YOXKIEMECIH MaMBITy TOCUIAEepi, AaWBIHIBIK MPOLECiH
Ty3eryre, Oonamak MaMaHABIKTBIH OH UMHDKIH KAJIBITACTHIPYFa 9Ccep eTyre MyMKIHAIK OepeTiH ic-Tmapamap
TYpJepi YCHIHBUIFaH. ABTOpJIAp YHUBEPCUTETTIH MEAarOTMKAIBIK MPOIIECiHIH OelICeH Tl peaKIHUsIChIH 0OoJalaK
MYyFaiMIep/li AasgpiayablH MaHbBI3bI YITICI peTiHAe KapacThIPaIbL.

Tytiin co30ep: sxoFapsl OiTiM Oepy YIBIMBI, OacTaybIi OLTiM Oepy, KociON MOTHBANHSA, OoJalIaK MyFaliMaepIi
naspiay, MyFaTiMIiK MaMaH/IBIKKA Jasipiiay, MelarorukajiblK KbI3MET, MOTHBAIHSIIBIK KbI3MET.

Kipicne

Kazakcran Pecnyonukaceinna binim 6epy xkyieciH pegopmanay »*oHe OHbIH Ma3MYHBIH JKaHApTy
KaFJalbIH1a OacTaybllll ChIHBIN MYFAIIMIH JaspiiayFa, OHbIH KociOM Ky3bIpEeTTepiHe jKaHa TaJlanTap
KOMBIIa/pl. OJEYMETTIK TalCBIPHICIIEH MIApTTaJFaH OacTaybllll CHIHBII MYFaIIMAEPIH KOCINTIK
JasipiayablH CTPATETUsIBIK MAaKCaTTaphl, MIHIACTTEP1 )KOHE KbI3METI MEeMJICKeTTIK faeHreiae «bimim
typanb»y Kazakcran PecnybnukaceiHblH 3aHbpiMeH, JKorapbl OiTIMHIH MEMIIEKETTIK >KaJbIFa
MIHAETTI cTaHgapTeiMeH, «llemaror» KoCINTIK CTaHAAPTHIMEH JXKOHE Oacka J1la HOPMAaTHUBTIK-
KYKBIKTBIK KY)KaTTapMEH PETTeJNIeTIH KOFaphl OUTiM Oepy JKyiecine icke achlpbliaibl. O3 Ke3erinae
KOFapbl OiTiM Oepy KYHECIHIH alJbIHIA «YIITTHIK JKOHE KAIMbBIaIaM3aTThIK KYHIBUIBIKTAP, FHIIBIM
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