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PRACTICAL ANALYSIS OF THE DEVELOPMENT OF ECONOMIC
COMPETENCE OF STUDENTS OF THE PRESCHOOL EDUCATIONAL
DIRECTION

Quchgorova Nargiza Mamajonovna
Associate professor of the Department
“methodology of preschool education”

Urgench State Department
kuchgarova06071979@gmail.com

Annotatsiya: Oliy ta’lim talabalariga iqtisod qilishni o‘rgatish maktabgacha
ta’lim tizimida ham muhim ahamiyatga ega. Ushbu maqolada bo‘lajak
tarbiyachilarning iqtisodiy kompetentligini rivojlantirishda amaliyotdagi tahlili
masalasi o‘rganilgan bo‘lib bugungi kundagi dolzarb jihatlari tahlil gilingan.

Kalit so‘zlar: igtisodiy tushuncha, igtisodiy madaniyat, tejamkorlik, moddiy
resurs, igtisodiy muammo, sarf-xarajat, ehtiyoj, daromad, ishbilarmonlik, fan dastur.

AHHOTaIII/ISI: O6yquI/I€ CTYACHTOB BBLICHIHNX yLIC6HI:IX 3aBeII€HI/Iﬁ 3KOHOMUKE
TaKXKEC BaKHO B CHCTEME HOOUIKOJIBHOTO 06p330BaHI/I}I. B ,Z[aHHOﬁ CTaThbeC
pacCMaTpuBacTCA BOIIPOC aHAIM3a 6YIIYIHHX I[IeaaroroB Ha IIPaKTUKC B PA3BUTHH HUX
YKOHOMHYECKON KOMIICTEHTHOCTU U AHAJIIM3HUPYIOTCA aKTYaJIbHBIC Ha CCI‘OIIH}IIHHI/If/'I
JCHb aCIIC€KTHI.

KiroueBble ¢JI0Ba: DKOHOMHUYECKOE TOHSATHE, JKOHOMHUYECKAS KYJIbTypa,
OEpeXIIMBOCTh, MaTEpUAIBHBI pecypc, OJKOHOMHYECKas IMpodiieMa, pacxof,
MOTPEOHOCTH, 10X0]1, OM3HEC, HAYKa MpoTrpaMma.

Abstract: Teaching economics to higher education students is also important in
the preschool education system. This article explores the issue of the analysis of future
educators in practice in the development of economic competence, analyzing the
relevant aspects of today

Key words: economic understanding, economic culture, economy, material
resource, economic problem, expenditure, need, income, business, science program.

Introduction. Nowadays, great attention is paid to young entrepreneurs by our
President. Individuals doing business in all areas are supported. In particular, in the
field of preschool education, radical changes are made, opportunities and great benefits
are provided to entrepreneurs in order to develop the industry.[1]

Preschool education professionals with higher education, on the other hand, limit
themselves to being educators in public MTTS or in private MTTS organized by
entrepreneurs from another field. The lack of economic knowledge in them, that is, the
inability to carry out business projects, the lack of sufficient skills in obtaining
preferential loans from the bank, is considered one of the urgent problematic tasks of
the present day.

Literature reviuew We talked with students on issues related to the organization
of paid services and estimates in state and non-state MTTS in order to determine to
what extent the economic competence of future educators is. We also conducted
questionnaires on the organization of economy, economic culture and economic
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activity. As a result, we found that the formation of economic competence of future
educators is an urgent problem today. At the moment, we have set out to find out to
what extent the economic concepts of future educators and children in MTTS are. In
order for us to further develop knowledge, skills and experiences through the
information mentioned above, in order to form the economic competence of future
educators who do not have a side of dependence on the system of economics, not
enough hours of training given in training programs are allocated. Therefore, it is
considered necessary to analyze the processes that shape the economic competence of
the educational and educational process together with the student youth and take them
into account their opinion. In such cases, various trainings, business Games,
discussions, controversial presentations, work in small groups, etc.are mainly used.

In addition to the subject “theory of Economics”, which is defined in the
curriculum, electives, additional special courses are organized, which give students the
need to introduce such topics as “my business plan”, “concept of sustainable
development” within the framework of the specialties they occupy.

The teaching of economics, one of the Social Sciences in higher education
institutions, is currently an integral element of the national system of continuing
education. The need for Economic Education is determined based on the requirement
that republican institutions of Higher Education educate the citizens of the country as
competent to correctly assess the economic processes in which they participate.

Research methodology. In the current era, the educational system teaches the
science of the basics of economic knowledge, but cannot perfectly ensure the
development of economic ability in a deep sense, in other words, it does not teach the
main task-to avoid mistakes in the adoption of the right solution for young people in
important practical situations of life. Students face economic issues every day at home,
on the street, as well as through the media (newspaper,television, radio). Information
about income, unemployment, inflation, international competitiveness of the national
economy, structural changes, conflict between economics and ecology and other issues
Is an integral part of our daily lives. In their private lives, the aspects of economic
activity of student youth will depend on many sides, for example, to carry out their
personal budget according to a plan, make payments for family income, personal need,
a rational approach to health and lifestyle, make the most of free time, etc. Each student
must treat nature, public property with caution and a sense of inviolability, study and
understand the socio-economic policy of the state.

Economic knowledge in students, adapted to the basic situation of economic
science, its conditions in this environment, it is necessary to provide students with their
activities in economic affairs, concepts about the role of Economics in the life of each
person. Economic education can be considered as a necessary intellectual resource for
understanding the prospect of the development of market relations. Therefore, the main
goal of providing economic knowledge is to develop an economic culture that arises in
future educators on the basis of a complete adaptation of people to economic conditions
by forming an economic thought that meets the requirements of the time, indicates a
technique suitable for the economic process, promoting the position of the economy in
the process, mastering economic culture and.
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Goals aimed at the development of economic abilities - the future also clarify
the planned tasks based on the preparation of educators from the economic side to
society and life, which in turn consists in the formation of students in a socio-personal
way, or rather, spiritual criteria, facing several economic problems in social life and
indicating the ways and resources, requirements and proposals that eliminate them.
Secondly, the study of moral and spiritual and educational aspects of human
professional success, methods of cause and effect of earned, spent money. Thirdly, the
formation of a student's Civil position as a citizen of a sovereign state is obliged to
influence the solution of many issues, including economic problems, by expressing his
opinion.

Analysis and results. Nowadays, great attention is paid to young entrepreneurs
by our President. Individuals doing business in all areas are supported. In particular, in
the field of preschool education, radical changes are made, opportunities and great
benefits are provided to entrepreneurs in order to develop the industry. Preschool
education professionals with higher education, on the other hand, limit themselves to
being educators in public MTTS or in private MTTS organized by entrepreneurs from
another field. The lack of economic knowledge in them, that is, the inability to carry
out business projects, the lack of sufficient skills in obtaining preferential loans from
the bank, is considered one of the urgent problematic tasks of the present day. Students
of the preschool educational direction study in The Bachelor's stage at the OSMS for a
period of 3 years. In this process, students are prescribed a significant number of
specialist subjects (preschool pedagogy, introduction of nature in preschool education,
speech and other language teaching in preschool education, organizational culture of
the head in preschool education and hakozo) in the educational plan approved by the
Ministry of Higher Education. However, no educational subject or elective subject has
been recommended for the formation of economic knowledge of preschool students.
As a result of this, specialist personnel with higher education who have completed the
course of preschool education will not be able to acquire knowledge of the organization
of non-state MTTS, the creation of business plans. Therefore, we made an analysis of
the science program “preschool pedagogy”, designed for students of the 2nd and 3rd
stage preschool educational direction.

Preschool pedagogy. Science Program 2018.

The main theoretical part (lecture sessions).

Module 1 topic 3: the relationship of preschool pedagogy with other subjects

On February 14, 2018, under the chairmanship of the president of the Republic
of Uzbekistan Shavkat Mirziyoyev, at a videoselector meeting dedicated to “analysis
of the effectiveness of measures taken to radically reform and develop the preschool
education system”, says: the next important issue is to expand the network of non-state
kindergartens on the basis of Public Private Partnership.

Module 2. Topic 4: factors affecting the development of children of preschool
age. Requirements, tasks imposed by our state on the younger generation.

One of the current tasks of Uzbekistan is the quality education of the younger
generation. For this, a number of positive and effective works are carried out in the
preschool education system. 1 year of compulsory education was also introduced. All
this is due to the economic policy of the state.


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. SEPTEMBER, 2023 9. ISSN 2181-9750

Topic 5: the main tasks of the Educator of the preschool educational
organization and the requirements for his person.

The development of economic competence is considered very important, first of
all, for our future educators who are studying in the direction of preschool education.
It is necessary that the Educator of a preschool educational organization has knowledge
and experience economically, constantly work on the economic upbringing of children
in his group, be able to create an environment for them to practice and master in each
of their activities, teaching them to save, not spend too much. This is what the current
demand dictates. A modern educator must be a person who is mature in all respects
and able to meet the demand of the Times.

3-modul. Development of children's abilities in MTT.

Topic 8: the purpose of upbringing is to educate a harmonious personality that
has developed in every possible way.

Acquaintance with nature. Science Program 2018.

Basic theoretical part (lecture series

Module 5. Topic 11 training to give new knowledge, clarify knowledge,
strengthen knowledge. Specific principles in the organization of training.

Module 8. Topic 18 development of types of Labor and economic education in
the introduction to nature. Teaching to preserve the gifts of nature.

Formation of mathematical representations. Science Program 2018.

Module 2. Topic 4 Organization of work on the development of mathematical
imagination in preschool educational organizations.

Module 3. Methodology for the formation of mathematical representations in
children of preschool age. Topic 5-formation of their perception of multiplicity,
number, calculus, magnitude, geometric shapes. Topic 6 is the use of Game and play
exercises, the formation of ideas about quantity, the introduction of the interaction
between “many and one”, “many and few” and the division of the whole into elements.

Module 4. Formation of knowledge of number counting in children, teaching to
count.

The types of education and training are considered important in the education of
educators in MTT as mature individuals. For example, the role of Economic Education
and upbringing in the maturation of a child greatly contributes to his plans and goals
in the family, in social life and in his future life. Taught to frugality at an early age, the
child grows up to be a hardworking, orderly, and up-and-coming business person.

In conclusion, it should be noted that since the most urgent task of today is the
development of Economic Education and upbringing in future educators, it is possible
to provide economic education and education to future educators not only through the
science of “theory of economics”, but through the above-mentioned topics in
“preschool pedagogy”. In future educators, it is considered important to develop
economic culture in practical, seminar classes and practical classes for students to pass
specialist subjects, to give assignments related to financial literacy, the organization of
non-state MTTS.

Recognition of National, Historical and cultural traditions, spiritual riches and
respect for the culture of other peoples. They are better educated and developed when
children respectfully recognize their national culture, language, traditions. The state
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curriculum is compiled taking into account national and regional cultural
characteristics. Supporting the development of a child in a preschool educational
organization is a teamwork, the implementation of which is responsible for the director
of the preschool educational organization.

If we instill the above qualities in the educational process in future educators, we
will achieve our goals in raising their economic culture in the upbringing and
upbringing of the younger generation.

Conclusions and recommendations.
1. Preschool education professionals with higher education, on the other hand, limit
themselves to being educators in public MTTS or in private MTTS organized by
entrepreneurs from another field. Based on social needs, it serves to clarify the
principles of methodological, organizational, management in the process of developing
economic competence, effectively solve the development of indicators of economic
competence of future educators.
2. Methods for the development of economic competence in future educators: verbal
visual, practical and innovative methods; tools for the development of economic
competence in future educators: exhibitions, video games, internet sites, smart
platforms and mobile applications, etc.
3. The educational plan approved by the Ministry of higher education for the 2019-
2020 academic year does not recommend any educational subjects or elective subjects
related to the formation of economic knowledge of students of preschool education. As
a result of this, specialists with higher education who have completed the course of
preschool education will not be able to acquire knowledge on the organization of non-
state MTTS, on the formation of business plans. Therefore, when electives are
introduced as subjects that direct students to economic activities, the opportunity is
created to form the economic competence of future educators.
4. Future educators should also be taught how to explain economic concepts to children
in MTTS. Implying to those who are brought up economic knowledge and upbringing,
the limitations of the total wealth that exists in nature, the exhaustion of the benefits of
nature, but the information about the infinity of human needs from an early age leads
them to frugality, the formation of skills for preserving material and spiritual wealth.
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PREPARING FUTURE TEACHERS FOR ARTISTIC GAFUR
ABDURAKHMANOV ANALYSIS OF WORKS OF FINE ART IN SCHOOL

Makhkamova Saodat Bakhtiyarovna
Senior teacher of the department
Tashkent state pedagogical
University named after Nizami
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Annotatsiya: Bo‘lajak o‘qituvchilarni maktab faoliyatida tasviriy san’at
asarlarini badiiy tahlil gilishga tayyorlashning dolzarb masalalari. Maqgola "Tasviriy
san'at va muhandislik grafikasi" mutaxassisligi bo'yicha talabalar va o'gituvchilarning
fan tarkibi bo'yicha bilimlarini oshirishga garatilgan. Ushbu magolada tasviriy
san‘atning chizmachilik va nagqoshlik kabi zamonaviy turlari yoritilgan. Tasviriy
san’at darslarini tashkil etish, O‘zbekiston xalq artisti G*.M. Abdurahmonova.

Kalit so'zlar: portret, avtoportret, uslub, akvarel, kompozitsiya, aromatik,
mastika, palitra, rang, janr, vitraj, baget, natyurmort, ranglar, tasvir, element,
monumentalist, syujet, refleks, yorug'lik, ritm , soya rassomi , shakl, yorug'lik, chiziq,
xarakter, abstraksiya, tekstura, rasm, monumental, byust, statik, plastik, skameykada
vertikal va gorizontal rasm, fon, relyef, kontrast, diagonal, grafik, ajoyib, dekorativ,
format, dinamika, landshaft.

AHHOTanUsi: AKTyalbHblE BONPOCHl MOJATOTOBKH OyAyHIMX Y4YHUTENEH K
XYAOKCCTBCHHOMY  aHAJIN3y HpOHSBGI[eHI/Iﬁ H306paBI/ITCJIBHOFO HCKYCCTBa B
IIKOJIbHOM ACATCIIBHOCTHU. Cratpsa HaIIpaBJICHA Ha COBCPIICHCTBOBAHHC 3HAHUU IIO0
npcaMCTy COCTaB CTYACHTOB nu npenoz[aBaTeneﬁ 110 ClI€eOaJIbHOCTHU
«M300pa3uTennbHOE MCKYCCTBO M HMHXKEHEepHas rpaduka». B maHHOM crarbe
OCBENIAIOTCS TAKUE aKTyaJbHbIE BUJBI U300pa3UTEIHHOTO UCKYCCTBA, KAK PUCYHOK U
KHUBOIINUCH. I[a}OTCH HCHHBIC HAYYHO-MCTOAUYICCKHUC PCKOMCHIAIIUHN 110 OpraHu3alnin
3aHATHN I/I306paBI/IT€J'IBHBIM HCKYCCTBOM H HpI/IO6p€TeHI/IIO HABBIKOB HCIIOJTHCHHUA
KOMITO3HUIIMA C MPOU3BEIAEHUSIMU HCKYCCTBA HApOJIHOIO XYJOKHHMKA Y30eKHCTaHa
I''M. AbaypaxmaHoBa.

KiroueBble ci10Ba: MOPTPET, aBTOMOPTPET, CTUJIb, AKBAPEIb, KOMIIO3UIIHS,
apoMaTuKa, MacTHKa, MajuTpa, [[BET, KaHpP, FapMOIIIKa, BUTPAXK, OareT, HaTIOPMOPT,
HAaCBIIIIEHHbIE KPACKU, 00pa3, CTUXUSI, MOHYMEHTAJIUCT, CIOKET, pedIeKC, CBET, PUTM,
TEHEBOW XYIOXXHHUK, (opMma, CBET, JMHHUA, NEpPCOHaX, alOCTpakuus, TEKCTypa,
KUBOMUCh, MOHYMEHTAJIbHBIN, OIOCT, CTaTUYHOCTh, IUUIACTHKA, BEPTUKAIbHAS W
TOpHU30HTAJbHAS KUBOIMCh Ha CKaMeike, (oH, penbed, KOHTPACT, IHAroHajb,
rpaduka, BETUKOJICTHBIN, JEKOPATUBHBIN, (hOopMaT, TMHAMHUKA, TIEH3axK.

Abstract: Actual questions of Preparing future teachers for artistic analysis of
works of fine art in school activity.The article is aimed at improving knowledge on the
subject Composition of students and teachers in the specialty "Visual Arts and
Engineering Graphics". This article highlights such relevant forms of visual art as
drawing and painting. Valuable scientific and methodological recommendations are
given for the organization of lessons in fine art and the acquisition of skills in
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performing compositions with works of art by the national artist of Uzbekistan G.
M. Abdurakhmanov
Keywords: portrait, self-portrait, style, watercolor, composition, aromatics,
mastic, palette, color, genre, harmonica, stained glass, baguette, still life, saturated
paint, image, element, monumentalism, plot, reflex, light, rhythm, shadow artist, shape,
light, line, character, abstract, texture, painting, monumental, bust, static, plastic,
vertical and horizontal painting on a bench, background, relief, contrast, diagonal,
graphics, magnificent, decorative, format, dynamics, landscape.

Introduction. Ensuring the quality of pedagogical activity, the formation of
competence for the analysis of a work of fine art, namely a future teacher, the
development of technologies for implementing this in the course of the educational
process is the most important task in the field of modernization of the content of
pedagogical activity. The Strategy of Actions for the Further Development of the
Republic of Uzbekistan is defined as a priority task of improving the system of
continuing education. Systemic reforms carried out in the country during the years of
independence in the field of culture and art are of particular importance. In particular,
a number of significant works were carried out related to the restoration of the ancient
heritage, the study of the historical traditions of art, as well as the introduction of
modern technology. More importantly, this work is being carried out on the initiative
of the President of the Republic of Uzbekistan Shavkat Mirziyoyev. The head of state,
emphasizing the importance of this work, created over many centuries by our ancestors,
noted “The restoration of the priceless spiritual and cultural heritage created by our
ancestors over the course of many centuries has become a very important task for the
state. We must begin recovery by developing the growth of national identity as a natural
process of returning to our roots and the spiritual origins of our great people®.

Systemic reforms carried out in the country during the years of independence in
the field of culture and art are of particular importance. In particular, a number of
significant works were carried out related to the renewal of the ancient heritage, the
study of the historical traditions of art, as well as the introduction of modern
technology. Uzbekistan has become a center for organizing art exhibitions of our
domestic artists and craftsmen, as well as foreign professional artists and artisans.

In fact, today, a deep study of the art of science and education, as well as the
artistic and aesthetic perception of events around the world based on works of art
created by our ancestors over the centuries, is the basis for the development of cultural,
artistic and aesthetic culture among young people and together with the positive
qualities of the younger generation. In this regard, in art education, improving the
content, methods and effectiveness of teaching fine art, in particular painting, drawing
and composition, is one of the most pressing problems of pedagogy.

In such an important matter, we hope and rely on the advice and active assistance
of all our citizens, especially representatives of the older generation, our wise lives and
vast experience of veterans. Thanks to their dedicated work, large industrial complexes
were built and modernized in our country in due time. Their intellectual potential and
efforts organized new industries based on high technology, built unique infrastructure,
formed a farmer's movement, and radically transformed the look of our cities and
villages. Thanks to the great love and devotion to the homeland of such people, the
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solid foundations of our independent state were created. Taking this opportunity
today, let me express my deep respect and sincere wishes for longevity, good health,
happiness and prosperity to our esteemed veterans for their selfless work in the name
of prosperity of the country. We all know that Uzbekistan has rich Natural Resources,
powerful economic and human potential. But still, our greatest wealth is the enormous
intellectual and spiritual potential of our people. We well know and appreciate the
merits of our intelligentsia - scientists and technicians, especially our esteemed
academicians and professors, representatives of culture, literature, art and sports - in
creating and enhancing this great potential. Comprehensive support for the scientific
research and creative activity of these dedicated people, the creation of the necessary
conditions for them should be our first priority. To this end, the Government will
develop and implement specific measures.[1].

The interest of artists in the pressing problems of our time, in the implementation
of traditions, the expansion of the arsenal of means of artistic expression, characterize
landscape painting of Uzbekistan in the 90s. Innovation in the field of shapes and
colors, the search for unique expressive means, original artistic manners during the
period of Independence was sharp, radical. Contemplation and lyricism, which in the
process of developing the landscape of previous eras became one of the priority
qualities of the national landscape, did not completely recede into the background, but
were transformed into a symbolic, metaphorically saturated form. But all the same, in
the period under study, the range of landscape genre works is rather narrow, despite
this, many traditions and trends exist and develop in landscape painting. The tendency
to enrich the plot material is combined with the enrichment of the emotionally -
figurative language, pictorial handwriting. In modern art salons and at special
exhibitions, lyrical landscapes and mountain views begin to prevail, the number of
chamber landscapes is growing, and artists no longer turn to industrial themes, and a
different note appeared in their work, a note of alarm for the future of their planet.

Literature revue. As a result of turning to national sources, a figurative-style
system of landscape painting of the 90s took shape, in which the following artistic ideas
and trends can be distinguished: lyrical landscape - an image of local architectural
sights, corners of native nature (N. Kuzybaev, A. Yunusov, A. Mirsagatov , G.
Abdurakhmanov, H. Mirzaahmedov, M. Voronov), philosophical and aesthetic,
focused on in-depth and innovative comprehension of the foundations of ethnocultural
heritage (Zh. Usmanov, F. Akhmadaliev, L. Ibragimov, E. Kambina, H. Ziyakhanov,
F. Gamb arova), color-plastic or decorative line (Yu. Chernyshov, R. Akhmedov, R.
Shodiev, J. Umarbekov, A. Mirzaev, Yu. Taldykin, E. Melnikov, Ya. Salpinkidi, G.
Baimatov, V. Burmakin, I. Shin, R. Gagloeva). Inspirational artists use ornamental and
coloristic motifs of traditions. It is characteristic that over time, the division into clear
lines between trends becomes more complicated in landscape painting, as the search
for an individual creed prevails and the genre specificity is not preserved [2].

The revitalization of artistic life, the organization of major international and
national exhibitions, stimulated artists to search for new interesting paintings.
Numerous trips of artists in the CIS countries and in foreign countries, contributed to
the enrichment of the thematic range of landscape painting.
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In the expanding range of searches, contacts with the heritage, attempts to
discover artistic ideas in it, the works of A. Mirzaev and artists of a similar decorative
orientation (Yu. Chernyshov, R. Shodiev, E. Melnikov, Ya. Salpinkidi, V. Burmakin,
R. Gagloeva , V. Kim) characterize important aspects[3].

All this gave rise to bold creative searches, stylistic diversity in the art of
Uzbekistan. Among these artists, actively seeking their own figurative language, was
Abdurakhmanov Gafur Mukhamedzhanovich. He entered the team of artists of
Uzbekistan quickly, attracting the attention of spectators and art lovers with his simple,
but immediate landscapes, thematic canvases.

At the beginning of the career of G. M. Abdurakhmanov, he devoted a lot of his
energy to the landscape genre. His landscapes often appear at republican and union
exhibitions. G. M. Abdurakhmanov is attracted by the snowy mountains of Uzbekistan,
its quiet lakes. The wide pastures and cozy foci of shepherds find their artistic
expression in the canvases of the artist, he writes willingly and industrial motifs. The
picture of the artist “Issyk-Kul” painted under the impression of a trip to Kyrgyzstan
attracts silence and special solemnity. The highway, bus parking in the film “Industrial
Landscape” bring modern features to the pristine mountain nature. The picture of the
artist “Pakhtakor. Match , which attracted attention with its tenderly lyrical
construction of the artist to convey the state of nature. Among the artist’s landscapes,
there are many works that capture the originality and originality of the nature of
Uzbekistan, the Caucasus, Russia and the Baltic states. They occupy a large place in
the exhibition. In most cases, these works are written soundly, in landscape-genre
terms. The second half of the 60s and especially the 70s were fruitful for G.
Abdurakhmanov. He actively participates in public life, conducts administrative work
at the Republican Art College, where he is appointed director in 1965, becomes a
member of the Union of Artists of Uzbekistan, goes on creative business trips, and
carries out foreign trips, which positively affects his creative activity. During these
years, the artist energetically expands his thematic range, his individual creative
manner is increasingly revealed, there is a further crystallization of his ideological and
aesthetic position; he works a lot on thematic compositions about the creative work of
people, writes industrial landscapes, still lifes. Genre paintings displaying the life and
customs of the Uzbek people appear at exhibitions. The audience’s attention is drawn
to his compositions on historical topics, about the heroism of people.

Analysis and results. Paintings "Family"”, "Wedding" G.M. Abdurakhmanova
became landmark. They reflected the artist’s search for an individual manner, his
ideological and aesthetic views. They outline the search for the creation of an artistic
image based on a synthesis of realistic art with techniques and plastically shaped
solutions of national miniature painting. When passions subsided, heated debate about
the acceptability or unacceptability of the tradition of miniature painting and folk
decorative art, we can say that the artist was able to find associative art forms that help
him express the pulse and spirit of Uzbekistan. In the painting "Wedding" the
individual manner of the artist, outlined in previous paintings, was clearly manifested.
The traditions of miniature painting with its high horizon, a lot of plot composition, the
rhythm of color spots and planes begin to intertwine with a realistic form of expression.
Thematic paintings of the artist are characterized by narrative presentation.
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He leisurely narrates about the modern way of life of the people, about the
Uzbek wedding in the film “Wedding”, but this does not prevent the artist from
conveying his admiration for the beauty of human communications and contacts.
Household details in the picture - clothes, furniture, a TV, a bus behind the fence - and
others characterize the internationalization of this life, connects it with the modern
world. The originality of the artistic approach to the chosen topic is distinguished by
the painting “Girls from Bahmal”, which attracts with its figurative-plastic solution,
the rhythm of color harmony. Several stylized figures of people of composition, its
colorful solution carry a special poetry, hidden spirituality. The painting “Issyk Kul”
Is permeated with an alarming but majestic spirit, where the silent airships in the sky,
the desolation of the valley create a feeling of alarm and at the same time hidden inner
power, “Harvest Festival” - a lot of plot composition. In it, an inquisitive viewer has
the opportunity to examine in detail each piece of canvas and discover interesting
comic and humorous life situations.

Of course, in the aforementioned canvases there is a touch of primitivism, in
solving individual images and details one feels toyishness, stylization. But it is
precisely in them that the originality, individual identity of the artist, his figurative-
plastic thinking and aesthetic creed are sharply felt. All these qualities of the artist’s
work put him among the interesting artists of Uzbekistan, who enriches the stylistic
diversity of Uzbek art, his picturesque and plastic language with his work. The artist
fruitfully combining painting classes with teaching activities in the Order of Friendship
of Peoples of Nizami Tashkent State Pedagogical University. He is full of creative
ideas, the implementation of which is constantly working, open new aesthetic
sensations and feelings.

Creativity of the artist G. Abdurakhmanov is closely connected with the lyrical
line of Uzbek landscape painting. His best works are characterized by penetrating
lyricism, a concentrated transfer of the state of nature at a certain time of the year and
day. He has his own manner of performance, his favorite themes, his attitude to the
surrounding reality and his understanding of the means to identify this relationship in
a landscape sketch or painting. Quiet streets, deserted surroundings of the city, gardens
inspire him. He visits the mountainous region near Tashkent-Humsana. Travel enriches
the artist with new themes and plots. For many years, these motifs have become central
to his works. The artist’s works created in Humsan are mainly devoted to old-town
motifs, environs, valleys and rivers. One of them is “Spring”, which captures a typical
Uzbek courtyard of a mountain city. Gafur Abdurakhmanov lovingly depicts the
beginning of spring with its cool sunny day. Buds bloom, trees bloom. Juicy greens
appear. The picture is closed by Uzbek mountain houses with small and low windows
and an open terrace. The large tree in the middle of the landscape, as it were, holds the
whole composition, giving it a completely landscape character, the artist managed to
convey the spring coolness very clearly and subtly. The harmony of cold and warm
tones (cold blue-violet, green tones prevail) gives the painting a special poetry of color.
The viewer seems to feel the freshness of a spring day, the game of gentle sun rays and
the awakening of nature. The theme of winter is one of G. Abdurakhmanov's favorite
topics. he dedicated her many paintings. (Winter Old Town, 1982 Snow fell 1983,
winter in Humsan) and a series of sketches and paintings written directly in Humsan.
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In its landscapes in front of us there are either noisy streets and bazaars, then quiet
Uzbek courtyards or cozy gardens.

Many artists like P.Konchalovsky, I. Mashkov, R. Falk, K. Petrov - Vodkin, Yu.
Pimenov, N. Kovinina, R. Akhmedov, M. Nabiev, Y. Salpininkidi, G.
Abdurakhmanov, were fascinated by the image of the beautiful world of things. and
others created magnificent still lifes, revealing not only the beauty of things, but also
the world of man, his thoughts and feelings. Each artist found his expressive means to
solve this difficult task. Sometimes a person is invisibly present in the picture, and it
seems that he has just left and can return at any moment. Abdurakhmanov’s painting
in its entirety - the landscape, portrait, still life carries a lively, direct sense of
communication with nature. The color in his works is extremely mobile, vividly
conveys the state of nature. All the features of the plein air painting are evident with
its variable, complex overflow of the finest midtones. However, there is something in
his art that allows us to talk about deepening the realistic line in Uzbek painting. This
Is evidenced by his work: "Still Life with Watermelons", "National Still Life."

Conclusions. The inspirational beginning of Abdurakhmanov’s creativity has
always been nature in all the richness of its manifestations. The themes of his still lifes
are natural forms: flowers, fruits, vegetables, a samovar, Susana, fish, everything that
carries the living breath of life. He writes them in different settings and each time he
discovers a surprisingly whole, optimistic perception of the world. He has a rare gift to
extract from the palette such combinations of color shades with which he masterfully
conveys the beauty and tenderness of fragile colors, complex lighting conditions.
Moreover, the objects shown to them do not lose their material concreteness: drawing,
contour, volume.

In the same he writes "Still Life with a Samovar" - a kind of image-
representation, inspired by the revolutionary transformations in the country. The artist
seeks to find aesthetic value in the objects of industrial society.

In the subsequent development, the still life was significantly replenished with
new themes, interesting stylistic features. In it, he reflects the characteristic features of
modern life, the achievements of science and technology. The desire to more fully
express the theme makes the artist create cycles of paintings.

Still life showed not only the massiveness of the genre, but also the wide
coverage of topics. Without breaking the connection with modern reality, the artist
turns to the experience of the history of art, carefully examines related genres. Another
source is the study of folk art, the study of the experience of previous generations.

The artist refers to still lifes as a means of characterizing the image being created
and when working on a portrait. In the subject-thematic paintings, the still life is of
important, but still subordinate, importance.

In conclusion, based on the above, we can say that the correct formation and
improvement of artistic and creative knowledge, skills and creative skills of students
on the basis of the above-mentioned proposals of the content of the article make it
possible to achieve effective results in the process of implementing a number of tasks
in the process of preparing them for the analysis of works of fine art and topics this
will ensure the success of pedagogical competence as a whole. [4]
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Annotatsiya. Mavjud o'quv video darslarining turlari ko'rib chigiladi. Ta'lim
sohasidagi animatsiya, modellashtirish, podkastlar va boshga multimedia
texnologiyalari mavzusi taqdim etiladi. Rivojlanish usullari va texnologiyalari o'quv
videolarini amalga oshirish uchun dasturiy ta'minot tavsifi bilan ochiladi. Magola
dolzarb multimedia texnologiyalari asosida videoma'ruzalar yaratishga bag'ishlangan.
Videoma’ruzalar tushunchalari, ta’lim tizimiga elektron axborot va ta’lim
texnologiyalarini joriy etish, informatika fanini o‘qitishda Camtasia Studio 8 dasturida
videoma’ruzalar yaratish va undan o‘quv jarayonida foydalanish masalalari ham tahlil
gilindi.

Kalit so'zlar: videodarslar, axborot, ta'lim, dasturiy ta'minot, video yaratish,
o'gitish usullari, animatsiya, modellashtirish, multimedia texnologiyalari

AnHoTamusi. PaccMOTpeHBI BHIIBI MMEIOMIUXCS OOYYaroIIMX BHIICOYPOKOB.
N3noxeHa Tema aHUMaLUKU, MOJAEIMPOBAHUS, ITIOJIKACTOB U IPYTUX MYJIbTUMEIUNHBIX
TEXHOJIOTUH B 0Opa3oBarenbHOU cdepe. PackpbIThl C€mocoObl W TEXHOJOTHHU
pa3pabOTKU C ONMHUCAHUEM IMPOTPAMMHOIO OOECHeYeHUs JJIsl pean3aiuu yueOHOro
Buaco. Crarhsi TMOCBSIIEHA CO3JAHUI0 BHUJCOJICKIIMII HAa OCHOBE AaKTyaJbHBIX B
HACTOAIICC BPCMs MyJ'IBTHMC)IHfIHBIX TexHoyioruii. Taxxe ObUIH IMPpOaHATIU3UPOBAHBI
KOHILICIIIMU BUJICOJICKIIUH, BHEZIpEHUE DJIEKTPOHHBIX uH(pOpMaIIMOHHO-
00pa3oBaTEIbHBIX TEXHOJOTHH B CUCTEMY o0pa3oBaHus, CO3JaHUE BHJICOJEKIIUN B
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nporpaMmme Camtasia Studio 8 mpu mnpenogaBaHuu HWHOOPMATUKU U €€
HUCIIOJIb30BAHHUEC B O6p330BaTeJIBHOM Imponecce.

KiroueBbie cioBa: BuicOypoku, mHbopmarus, oOpa3oBaHue, MPOTPAMMHOE
o0ecrniedyeHre, CO3/aHue BUIEO, METOJbl OOYy4YEeHHs, aHUMAIus, MOJECIMPOBAHHE,
MYJIbT I/IMCI[HfIHBIG TCXHOJIOT'UH.

Annotation. The types of available training video lessons are considered. The
topic of animation, modeling, podcasts and other multimedia technologies in the
educational field is presented. Development methods and technologies are disclosed
with a description of software for implementing educational videos. The article is
devoted to the creation of video lectures based on currently relevant multimedia
technologies. The concepts of video lectures, the introduction of electronic information
and educational technologies into the education system, the creation of video lectures
in the Camtasia Studio 8 program when teaching computer science and its use in the
educational process were also analyzed.

Key words. video lessons, information, education, software, video creation,
teaching methods, animation, modeling, multimedia technologies.

Introduction. One of the main goals of today's education is the introduction of
high-quality technologies into the modern education system using electronic resources,
increasing the efficiency of education and improving the education system, introducing
information and communication technologies into the educational process on a large
scale. In recent years, many multimedia software products have been created and are
being created: encyclopedias, educational programs, computer presentations, etc. [1].
To implement video training, we use ready-made training video files, but we also create
our own films on a specific topic. To create video content, we chose the following
programs: Movavi Video Suite, Adobe After Effects CC, Adobe Premiere Pro CC.
Successful implementation of video training is based on the right choice of software.
Many types of software tools have been created for creating video tutorials, among
which CamtasiaStudio8 software is widely used today. These programs are very useful
for creating video tutorials on various topics, especially information technology related
topics.

What are the capabilities of this software, let's think about it.

Meanwhile, as we observe at the university, currently, when studying
disciplines, students experience some difficulties in studying disciplines, this is
especially observed among correspondence students. To solve this problem, the
university uses modern multimedia technologies, one of the options is the use of video
content. Today, learning using video is becoming an increasingly popular way to
improve skills in mastering new professions, and most importantly, it provides quick
help in resolving many issues in various fields.

What kind of training videos are there? Today, there are a large number of
different methods of presenting information and ways to create educational videos [3].

* Filming with a camera. This method requires equipment and shooting skills,
this is of great importance, because a modern viewer is not interested in a low-quality
picture. The following software is most popular and in demand for video editing:
Lightworks, Shotcut, Corel VideoStudio Pro X10, CyberLink PowerDirector 16 Ultra,
VEGAS Movie Studio, Adobe Premiere Elements.
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» Computer animation. A method that includes vector, raster, fractal and 3D
graphics. Requires powerful computer characteristics, a certain set of software and
proficiency skills. An animated video in training is a video instruction. Its purpose is
to explain how to use, tell about the sequence of actions, and warn against common
mistakes. This type of video can be used for any educational purpose, as it is a great
way to convey information in an easy and memorable way. Animated 3D videos have
a number of advantages:

— the ability to rotate an object and view it from different angles, while the correct
shape is not lost on the screen, unlike 2D videos;

— preservation of the principles of perspective, exact dimensions and location;

— approaching reality, preserving the original representation of even complex objects;
- perception of complex nonlinear forms with the help of associations, since in real
life we are surrounded by objects in three planes;

- the ability to create new things. The creation of an animated 3D video takes place in
several stages: writing a script, modeling objects, creating textures and scans, assigning
movement to objects (animation).

Animation is most often created in Autodesk Maya, ZBrush, Blender. Depending
on the modeling objects, the following can be used: - Fusion, 3ds Max (architecture,
engineering modeling); — ZBrush, Maya, Autodesk Sculpt (people); — AutoCAD,
Mathcad (mechanisms, diagrams, microcircuits); — Sap Graphic, Unreal Engine
(clothing, style); — Canvas, ShareCad, 3dsMax (art, jewelry), etc. This list also
includes educational cartoons, they help to visually examine any task, turn it into a
gaming reality, include emotional intelligence, are educational in nature, and create a
calm atmosphere. Short cartoons also help to examine in detail the technologies for
creating individual objects, with their help you can save time without compromising
learning. Another popular type of animation is video infographics. The use of
infographics in video makes it possible to present digital information (ratings, financial
indicators, graphs, diagrams) in a large volume in a short time, without losing the
viewer’s interest, facilitating the perception and memorization of the material [5]. By
presenting data graphically and comparing one to another, learning information will be
much faster and easier. The software for video infographics is: After Effects,
VideoScribe, Tawe, Powtoon, Moovly. Adobe After Effects CC is a program for
editing video and dynamic images, creating incredible animated graphics and visual
effects. The scope of application of Adobe After Effects CC can be very different. This
program can be used to process video materials (post-production), create animation
(screensavers) for video content, titles, and many other elements that require digital
video effects [2].

* Record video from the screen. They help solve your problem well and quickly.
The development of such videos can take place in Movavi Video Suite, AVS Video
Editor, Movavi Screen Capture, Bandicam, Camtasia Studio, Debut Video Capture,
OBS Studio. What are the capabilities of the CamtasiaStudio 8 software, let's think
about it. CamtasiaStudio 8 software is very compact and quick to install, does not
require additional serial numbers, is distributed free of charge and is one of the small
programs. The software has a special function that can be accessed at any time by
attaching it to the function buttons. When the program is launched, it will look like
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this: The distance education platform http://uzdsmi.edu.uz State Institute of Culture
and Arts is working. The institute uses the Moodle platform. A video lesson on the
technology of creating spreadsheets in the field of art and culture, as well as a video
lesson on a practical lesson and a video lesson on a laboratory lesson, was created and
posted using the Camtasia Studio 8 program.
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Figure 1. Distance education platform
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Figure 2. Video lectures created using Camtasia Studio 8 software.
The above analysis of programs designed for creating multimedia teaching aids
allowed us to draw the following conclusions [7]:
1. Among the programs we reviewed, Camtasia Studio 8 is by far the most convenient
for creating software tools designed to train users in using a collective electronic
catalog.
2. Firstly, the program interface is in English and Russian.
3. Since the interface of the Jing, Wink, Webineria programs is English, it will be
difficult to master them.
4. Secondly, it outputs AVI, SWF, FLV, MOV, WMV, RM, GIF and CAMV files.
5. You can edit third-party videos.
6. It is also possible to place audiovisual tutorial files recorded by Camtasia Studio in
one interface.
The ability to edit video files recorded in Camtasia Studio is very convenient, but the
ability to edit video files in Jing, Wink, Webineria is limited.
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Movavi Video Suite is a software package with which you can edit an educational

film or slide lecture. Movavi Video Suite also includes a set of useful applications, in
particular a universal application for recording screen videos and creating video lessons
in Movavi Screen Capture Studio. This application captures and records sounds from
any part of the computer screen, and saves it in AVI file format, and recently the
popular MP4 format used for mobile applications. Finished video clips created in this
program can be exported to one of the formats supported by the program - WMV, 3GP,
3G2, AVI, FLV, SWF, MKV, MP4, OGV, MOV, WEBM.
: * Presentations. An informative way to display videos. If your goal is to show
numbers, statistics, screenshots, then this type of video will suit you best. Presentations
can be divided into three types: classic - in which information is placed on separate
slides, video presentations - data is broadcast in the form of a video, interactive
presentations - classic presentations in which the structure and type of presentation of
information changes depending on feedback from the audience. Classic presentation
software: PowerPoint, OpenOffice Impress, Prezi Classic Desktop, SmartDraw. For
video presentations: Wink, ProShow Producer, PromoSHOW, VideoScribe, SlideDog.
For interactive presentations: Adobe Presenter, Hippani Animator [5].

* Video sequence from photos. A simple and fast way to create videos. Suitable
for demonstrating a photographer's portfolio, photo stories, and showing a number of
ideas. It refers to photographs alternating with effects. In general, the software for
creating this kind of video does not differ from a set for presentations, but there are
also specialized ones: PhotoSHOW PRO, Movavi Video Suite, Movavi SLIDESHOW,
VideoSHOW, MAGIX Photostory Deluxe, Wondershare DVD Slideshow Builder
Deluxe, Windows Live Film Studio.

» Podcast. Sometimes, to expand the channels of influence on the audience,
podcasts are used not in their standard audio format, but in video format, accompanying
the audio with a static picture or text. Such videos also gain a sufficient number of
views. Video editing programs will help: Freemake Video Converter, Adobe Premiere
Elements.

* Video case. Educational videos where professional actors act out a learning
situation that is relevant to the topic of the lesson. It describes real circumstances
related to the fields of economics, business, sociology, etc. Students thus delve into the
essence of the problem, and also come up with their own solutions and choose the best
ones. All cases are based on real data or are as close to reality as possible. To create a
custom video scribe, you will need to be proficient with a graphics tablet and editing
programs (Abobe Photoshop, Abobe Illustrator) when creating the image. At the time
of drawing, the screen is recorded; this can be done, for example, using Audacity, Free
Cam 8. Then the video is voiced in programs for working with audio (Audacity,
Reaper).

Conclusion. As practice has shown, the use of video content created using
Movavi Video Suite, Adobe After Effects CC, Adobe Premiere Pro CC at our
university gives impetus to the formation of critical thinking among students. It was
found that with the help of video training, you can visualize an object or process as
clearly as possible, create a mood and convey emotions. When visualizing educational
material, video helps to synthesize a schematic image of a larger “capacity”, thereby
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condensing the information. And students themselves are more willing to use video
content in the educational process.
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Annotatsiya. Magqolada oliy ta’lim muassasalari Elektr energetika ta’lim
yo‘nalishi talabalarini “Yo‘nalishga kirish” fanidan tayyorlangan mobil dastur asosida
o‘qitishda elektron-dasturiy va metodik ta’minoti haqida so‘z yuritiladi. Mobil dasturiy
vosita mukammal elektron didaktik vosita sifatida xizmat qilishi natijasida
talabalarning bilim, malaka va ko‘nikmalarining rivojlanish darajasi oshirilishi ilmiy
asoslangan.

Kalit so‘zlar: dasturiy vosita, sinxron, kognitiv,elektron-didaktik, mobil ta’lim,
multimedia, interaktivlik, media, innovatsion texnologiya, ragamli ta’lim
texnologiyalar, vizual axborot, konsepsiya, E-learning.

AHHOTamus. B cratee pacckaszbiBaeTcs 00 DSJIEKTPOHHOM MPOTrPaMMHO-
METOJAMYECKOM 00ECTIeUeHNH BHICIIUX YUEOHBIX 3aBEACHUH MpU 00YUEHHUH CTYJEHTOB
AJIEKTPOTEXHUYECKOTO HampaBieHUs: 00y4eHHs Ha OCHOBE MOOWJIbHOM IPOrpaMMBI,
IIOATOTOBJIEHHON MO mpeamery «Jloctynm k Hayke». B pesynbraTe HCHOJB30BaHHUS
MOOUJIBHOTO ~ MPOrPaMMHOTO  CpEACTBAa  KaK  MPEKPaCHOro  3JIEKTPOHHOTO


http://khorezmscience.uz/
mailto:zokirovbahodir@gmail.com

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. SEPTEMBER, 2023 9. ISSN 2181-9750

AUJAKTHYCCKOIo CpEeaACTBa HAYYHO J[JOKa3aHO IIOBBINICHHMEC YPOBHA pPa3sBUTHUA
3HAHWM, HABBIKOB U YMEHUW YYaIlIUXCsl.

KiroueBblie ci10Ba: mporpaMMHbIM UHCTPYMEHT, CUHXPOHHBIA, KOTHUTUBHBIMN,
BHGKTpOHHO-I[PII[&KTPI'-IGCKHIZ, MOOUJILHOE 06yquHe, MYJIbTHUMCOHA,
HHTCPAKTHUBHOCTb, MCAHA, MTHHOBAITMOHHAA TCXHOJIOI'HA, HI/I(l)pOBBIe 06p2130BaTeJ'H)HBIe
TEXHOJIOTHH, BU3yaJIbHasI HH(POPMAIIHS, KOHIICTIIHS, SJIEKTPOHHOE 00yUYeHUE.

Annotation. The article talks about the electronic software and methodical
support of higher educational institutions in teaching the students of the electrical
engineering field of study based on the mobile program prepared from the subject
“Access to Science”. As a result of the mobile software tool serving as an excellent
electronic didactic tool, the increase in the level of development of knowledge, skills
and abilities of students is scientifically proven.

Key words: software tool, synchronous, cognitive, electronic-didactic,
mobile education, multimedia, interactivity, media, innovative technology, digital
education technologies, visual information, concept, E-learning.

Introduction. Innovative e-didactic forms of education take into account the
abilities and interests of learners. It is a system of interaction between the teacher and
the learner implemented on the basis of general pedagogical, didactic and personal
methodological procedures aimed at designing the content of education in accordance
with the purpose of education, as well as the implementation of pedagogical and digital
technology methods, forms and teaching methods [1].

In general, the educational content should meet the following requirements:

e t0 be a means of developing students' knowledge;

e to be the basis for the development of students' practical experience;

e formation of critical, independent and creative abilities of students;

e full development of students in accordance with the needs of the level of
knowledge they have received.

It is possible to apply electronic educational resources to the educational process
depending on the degree of inclusion of educational content, goals and tasks.

Literature review. About mobile education, which is developing today, S.
Trongtortam, a scientist from Great Britain, gave a generalized definition of mobile
education in his scientific works. Mobile learning introduces new learning methods
using mobile phones, smartphones, tablets, and portable devices that help students
improve their learning styles. Mobile educational technologies are intended to be used
to facilitate, support and improve the educational process and teaching, which can be
attractive to teachers and students [2].

Mobile learning helps students engage individually in accessible, useful, relevant,
and motivating issues to solve systemic problems. In order to adapt to mobile
education, teachers working at all stages of education need to master the software tools
of modern technologies in order to use mobile education in the educational process.
However, we know that there are some problems in this process even in societies with
a good socio-economic environment. They include issues such as the lack of
educational and methodological support and appropriate guides for teachers, as well as
the lack of competence in using mobile learning [3].


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. SEPTEMBER, 2023 9. ISSN 2181-9750

In turn, it is necessary to research the requirements and principles of distance,
mobile education based on the requirements of today's educational process.

To date, the following principles have been researched by several scholars to
create resource content used in innovative educational technologies:

v' principle of multimedia;

v the principle of continuity;

v' principle of intelligibility;

v' principle of conformity;

v' principle of interactivity;

v" the principle of communication between text and graphic information;

v" the principle of focusing on creating a connection between media elements and
cognitive structure.

Relying on the above-mentioned principles, in the preparation of the order of
digital education educational material, audio, video, textual data are prepared without
leaving the level of normative documents of the science. Based on the ability of students
to receive visual information, simple, understandable and accurate information is
provided within the topic. In this case, taking into account the continuity of science
topics, it is selected according to the interconnection between educational resources
[4].

As digital learning technologies are rapidly evolving today, the above principles
are self-renewing, and we will try to explore these changes as well.

Based on the above-mentioned principles of foreign scientists, we need to show
that mobile education is based on the following principles:

¢ it is shown that the use of various methods of information presentation can help
to reflect complex processes and events in real life in an unimaginable way;

+ a format associated with a single concept element should be located in a single
interface as much as possible. This allows the user to study the object (process, event)
from different angles and different methods of manifestation;

+« information such as audio, graphics and text should be used in an ordered
synchronous form. This makes it possible not to work with an overload of the user's
perception, and also contributes to the multifaceted perception of the object (process,
event);

+» the form of the mobile educational material should be appropriate in relation
to the educational content and the purpose of the curriculum;

¢ itis necessary to take into account the pedagogical and psychological approach
to the simultaneous use of textual, visual and audio presentation forms for mobile
educational material;

s complex concepts and processes are presented through a single medium and
then presented through two or more information-presenting media;

¢ itis necessary to take into account the knowledge and cognitive characteristics
of students;

+«» students with high level of metacognitive skills should be able to easily find
links and any information through hypertext [5].

Analysis and Results. Future specialists will acquire knowledge in the
development of digital technology in theoretical training, skills in practical training,
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and competences in the process of independent education and practical activity.
Therefore, practical training and independent education are of particular importance
in the development of digital technology. Practical training is one of the important
forms of the educational process, students perform a set of educational tasks under
the guidance of the teacher. The goal of practical training is achieved by students
mastering the scientific and technical basis of training in a practical process. They
will acquire knowledge, skills and competences in performing practical work, and
with the help of digital educational technologies, they will perform practical work
and obtain results through modern methods. When giving theoretical concepts, the
teacher first mentions only the purpose of the task in the introductory instructions,
and then explains the requirements for its completion step by step. Students can
independently learn the sequence of tasks and the methods of its implementation
based on practical instructions. Through this, we can observe whether the work is
being done correctly, as a result of how much the students understand.

Mobile learning helps students engage individually in accessible, useful,
relevant, and motivating issues to solve systemic problems. In order to adapt to
mobile education, teachers working at all stages of education need to master the
software tools of modern technologies in order to use mobile education in the
educational process. However, we know that there are some problems in this process
even in societies with a good socio-economic environment. They include issues such
as the lack of educational and methodological support and appropriate manuals for
teachers, as well as the lack of competence in using mobile education.

Pedagogical experiences from the principles of this mobile education show that
the use of digital technologies in the teaching of general professional subjects of
"Electric Power" in higher educational institutions is of significant importance in
increasing the effectiveness of education. Mobile learning tools play a particularly
important role in this [6].

It is important to develop the software for the subject “Access to Science” in the
block of general professional subjects of the curricula of the faculties of 60710600 -
Electrical power engineering and 60710500 - Energy engineering of higher educational
institutions and to further improve the quality of training teachers for innovative
professional activities through it.

When giving theoretical concepts on the subject “Access to Science”, the teacher
in the introductory instructions only mentions the purpose of the task and explains the
requirements for its completion step by step. Based on the developed software, the
students will have to learn independently the sequence of tasks and the methods of its
implementation, based on practical instructions. The advantage of this method is that,
as a result, the teacher has the opportunity to devote special time to students who have
not mastered the subject well and give them practical help. The result can be
determined in the process of observing whether the students are performing the tasks
correctly and how much they understand. Methodological instructions have been
developed for the performance of practical training tasks, which include: the purpose
of the work, the necessary theoretical information for the performance of the work,
requirements for exemplary results, independent practical tasks and test tasks for
control.
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Brief theoretical information about the mobile program of " Access to
Science"'

The mobile program of “Access to Science” was developed using the innovative
technology of “E-learning”. The innovative technology of “E-learning” combines
distance education with traditional education. This mobile application allows students,
as well as independent learners of science, to further strengthen the education given in
the classroom, facilitate self-study, self-rating, using personal mobile phones or
smartphones at the user's convenience, making it possible to increase the mastery result
to 85-90%

The developed software tools reflect all the content of the subjects, the content of
the topics of lectures and practical sessions includes theoretical information for each
lecture session, glossary, independent tasks, thematic test bank, solutions of sample
examples of practical exercises, videos, virtual slides, bibliography, and author briefs
for completing the exercises.

Components of the mobile program of the subject **Access to Science"".

When entering the application installed on the mobile phone, the main window of
the application will be displayed. The science mobile program “Access to Science”
consists of the following contents: mobile application home page, program
information, table of contents, lecture sessions, practical exercises, glossary, themed
and finished subject test bank, bibliography, author summary information.

The mobile application is fundamentally different from other mobile applications
due to its easy installation, comprehensibility, the fact that it contains all the necessary
information, the teacher and control tests are structured separately for each topic, and
it is designed for all Android devices. In order to improve the possibility of self-study
of students and the development of individual work skills, a mobile subject program
for the subject “Access to Science” of the block of general professional subjects in the
curriculum of specialties in 60710600 - Electrical power engineering and 60710500 -
Energy engineering recommended for use by industry experts was developed and put
into practice. As a result, in the process of mastering the content of general professional
subjects, students are not limited to traditional education, but their knowledge, skills
and qualifications are increased to the required level on the basis of software education
tools based on digital technologies.

Conclusion. It led to an objective evaluation of students in the process of teaching
them based on innovative technologies, automatically determining the level of
development. It is distinguished by the fact that the indicators and criteria that allow for
practical control are selected from the software training tools and used as objective
evaluation tools, methodological recommendations are developed and put into practice.
Practical skills of students are formed in the process of fully mastering theoretical
materials. As a result, the prepared mobile program serves as a perfectly programmed
electronic didactic tool for electronic software and methodical support of teaching.
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Annotatsiya: Magolada amaliy ingliz tilini o'rgatish jarayonida madaniyatlararo
mulogot kompetentsiyani shakllantirish, o'quv jarayonida dasturlarni xalgarolashtirish
va fan-til integratsiyasining ahamiyati haqida so'z boradi. Muallif ta’lim jarayonini
baynalmilallashtirish muhandislik fakulteti talabalarida kasbiy va xorijiy til
kommunikativ kompetensiyasini shakllantirish va rivojlantirishga xizmat gilishini
ta’kidlaydi. Muhandislik ta’limini akkreditatsiya qilish bo‘yicha Yevropa tarmog‘i
(ENAEE) ta’lim dasturlarini moslashtirish, takomillashtirish va bitiruvchilarni ish
bilan ta’minlashga yordam beradigan dasturlari ko‘rib chiqildi. Talabalarda xalqaro
miqyosida o‘zligini anglashda namoyon bo‘ladigan tashqi va ichki baynalminallik
vosita turlari hamda xorijda ta’lim va mobillik shakllari tahlil qilindi.

Kalit so'zlar: madaniyatlararo kompetentsiya, muhandis-talabalar, dasturlarni
xalgarolashtirish, fan-til o'zaro integratsiyasi, maxsus kurs, kasbga yo'naltirilgan ingliz
tili, giyosiy, ko'p madaniyatli, transmadaniy, tematik va muammoga yo'naltirilgan.

AnHoTamusi: B cratbe paccMaTpuBarOTCS  BOMPOCH  (POPMHUPOBAHUS
MEXKYJIbTYPHON KOMIIETEHIIMH B TIpoliecce O0y4YeHHs TPAKTUYECKOMY aHTJITHHCKOMY
A3BIKY, BAXHOCTb HHTCPpHAIMOHAIW3AIIUK IIpOorpaMmM H IMIIPCAMCTHO A3BIKOBAsA
WHTErpanuss B o0pa3oBaTeIbHOM  Tpolecce. ABTOp  MOJYEPKUBAET, YTO
WHTEpHAI[MOHANIM3AIMS y4eOHOro mporecca CrnocoOCTByeT (QOPMUPOBAHUIO W
Pa3BUTHIO HWHOSI3BIYHONM MPO(PECCHOHATbHO-OPUEHTUPOBAHHOW KOMMYHUKATUBHOM
KOMIIETEHIIUM Y  CTYICHTOB-UH)KEHEPOB. DBUIM  pacCMOTPEHBl  NPOrpaMMBI
EBpomneiickoii ceTH 10 akKKpeauTaluu HWHXeHepHoro obOpaszoBanus (ENAEE)
CIIOCOOCTBYIOIIMN KOPPEKTUPOBKHU, JOPA0OTKM 0Opa3oBaTENbHBIX MpOTpaMM U
TPYAOYCTPOMCTBY BBIITYCKHHUKOB. [IpoaHanM3npoBaHbl BUbI HHTEPHALIMOHAIU3ALNH,
TAKHWC KaK BHCIIHAA M BHYTPCHHSAA, KOTOPBIC IIPOABIIAIOTCA Y CTYACHTOB B OCO3HAHUU
CBOEH pOJIM Ha MEXKIyHApOIHOM YPOBHE, a Takke (OpMbl 00yUYEHUS 3a TPAHUIICH U
MOOHIIBHOCTH.
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KiroueBble cJioBa: MCXKKYJIbTYPHAsA KOMIICTCHINA, CTYJCHTbI-UHKCHEPDI,
HHTCPHAIIMOHAIN3AlWA IIpOorpaMm, NNpCaAMETHO A3bIKOBAsA WMHTCpALUA, CHeI_[I/IaJ'IBHHﬁ
KypC, Npo()eCCHOHAIbHO OPUEHTHUPOBAHHBIA AHTJIMACKUU S3bIK, CPAaBHUTEIbHBIM,
MYJIBTUKYJIBTYPHBIN, TPAHCKYJIbTYPHBIH, TEMaTUYECKUI u poOJIEeMHO-
OPHUEHTUPOBAHHBIM.

Abstract: The article discusses the issues of developing intercultural
competence in the process of teaching practical English, the importance of
internationalization of programs and Content language integration in educational
process. The author emphasizes that the internationalization of the educational process
contributes to the formation and development of foreign language, professionally
oriented communicative competence among engineering students. The programs of the
European Network for the Accreditation of Engineering Education (ENAEE) were
reviewed, facilitating adjustments, refinement of educational programs and
employment of graduates. The types of internationalization, such as external and
internal, which are manifested in students in understanding their role at the
international level, as well as forms of study abroad and mobility are analyzed.

Key words: intercultural competence, engineering students, internationalization
of programs, Content language interaction, special course, professionally oriented
English, comparative, multicultural, transcultural, thematic and problem-oriented.

Introduction. The development of international and intercultural skills has been
a particular focus over the past two decades because it has contributed to increasing the
employability of students. Since the emergence of the concept of competence, the
concept of intercultural competence has entered the stages of development of
pedagogical science, which shows the ability to function effectively in different
cultures, think and act appropriately, and also communicate and work with people from
different cultures. Intercultural competence is a valuable aspect in a rapidly evolving
world where interactions occur between people from different cultures and countries,
shaped by different values, beliefs and experiences. Sergeeva N.N., Pokhodzey G.V.
in their works they indicate that “intercultural communication skills are necessary for
representatives of different professions. They need to apply knowledge about the
culture of native speakers in professionally oriented situations of foreign language
speech contact™ [Sergeeva N.N., Pokhodzey G.V., 2014; 217].

At the level of higher educational institutions, multilateral interstate relations are
being implemented, focused on large targeted and comprehensive educational projects
and programs. Currently, students from foreign countries are studying at universities
in Uzbekistan in various professional training programs of higher education, and our
students are also receiving education in other countries. In the Republic of Uzbekistan,
the “2+2” program has been implemented since September 17, 2018, based on
document No. 9, which provides for the implementation of mobile exchange of
students and double-diploma education. The introduction of such programs increases
interest in considering the problems of developing intercultural competence, expressed
not only in the processes of cultural integration, but also in the expansion of the
information space, business and personal contacts. [Isroilova D. M., 2020;145].
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As we know, good command of a foreign language does not guarantee
success in an international professional or academic context. Some of the challenges
faced by teachers were analyzed from an intercultural perspective. Teaching mobile
students in a multilingual and multicultural audience requires the introduction of
special programs to develop intercultural competence. According to the Spanish
researcher Marta Aguilar, teaching students in the ESP and EMI programs is not
enough; it is necessary to introduce the Intercultural Communicative Competence
(ICC) program, which could be useful to students and teachers [Marta Aguilar., 2018;
25]. T.B. Frick argues that “the object of study of the theory of intercultural
communication is the process of natural communication in natural conditions between
representatives of different linguistic cultures, and the subject is the analysis of the
types of interaction between representatives of different cultures, the study of factors
that have a positive or negative impact on the result of communicative interaction”
[T.B. . Frik., 2013;100].

Materials and methods. In our interconnected and global world,
multilingualism and intercultural skills are becoming increasingly necessary among
professionals who need to be able to communicate with culturally diverse people.
Currently, European higher education is no exception to this trend, that is,
internationalization. According to the Common European Framework of Reference for
Language Learning, Teaching, Assessment (CEFR) and Language Proficiency,
intercultural skills and knowledge include the following:

* the ability to connect one's own culture and foreign culture with each other;

* cultural sensitivity and the ability to identify and use various strategies for contact
with representatives of other cultures;

* the ability to perform the role of a cultural mediator between one’s own culture and
a foreign culture, to effectively cope with intercultural misunderstandings and conflict
situations;

« ability to overcome stereotypical attitudes. [CEFR. 2012;104-105].

As an example, here are some definitions of intercultural competence by these
famous scientists: Deardorff, D. K notes “intercultural competence is the ability to
develop targeted knowledge, skills and attitudes that lead to visible behavior and
communication that are effective and appropriate in intercultural interaction”
[Deardorff , D.K., 2006; 241-266]. Milton J. Bennett states, “Intercultural competence
is the ability to communicate effectively in intercultural situations and interact
appropriately in different cultural contexts” [Milton J. Bennett., 2004;8]. Ting-Toomey
S. identifies transcultural communicative competence (TCC), which refers to an
integrative theory and practice approach that allows us to consciously apply the
intercultural knowledge that we have acquired [Ting-Toomey S., 2007; 29]. In
particular, this refers to the process of transformation, connecting intercultural
knowledge with proper use in practice. G.T. Makhkamova in her research emphasizes
“intercultural competence (IC), which correlates with cultural awareness and cultural
sensitivity to “strangers” [Makhkamova G.T., 2019;13-17].

The development of tourism in Uzbekistan reveals development needs - the
development of scientific, methodological and practical proposals and
recommendations to increase the role of intercultural communications. In this regard,


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. SEPTEMBER, 2023 9. ISSN 2181-9750

on December 22, 2020, an international conference was organized at the Silk Road
International University of Tourism on modern approaches to the development of
intercultural communication. The main goal of the international conference is to create
an international platform for the exchange of experience and improve the methodology
for the formation of intercultural communication. The famous scientist, |.M.
Tukhtasinov, considering the subtleties of the influence of culture on intercultural
communication in the training of translators, emphasized that “the creation of a process
of intercultural communication is translation, which strengthens relationships,
friendship and cooperation between peoples. It also serves the diversity of literature in
terms of form, genre and style, improves the content of the language and expands its
capabilities” [Tukhtasinov .M., 2018; 230].

Currently, in the Republic of Uzbekistan, teaching professionally oriented English is
considered as one of the most important factors due to the fact that the very training of
qualified specialists for various sectors of the national economy urgently requires
fundamental changes, and in some cases, completely new teaching methods. In the
process of researching the topic under study, we examined analyzes and various
approaches to the study of intercultural competence in non-philological universities.
The importance and necessity of developing intercultural competence in teaching non-
philologist students foreign language professional communication in the process of
globalization is emphasized. To do this, it is necessary to use various approaches in
pedagogy such as comparative, multicultural, transcultural, thematic and problem-
based in teaching language and culture to develop intercultural communication skills
that promote motivation in the classroom, and develop a more holistic and
comprehensive view of the target and one's own culture.

Results and discussion. Currently, in the educational process, when developing
intercultural competence, the concept of “internationalization of higher education” is
often encountered. According to N.A. Biryukov and N.V. Krasilnikov, the
internationalization of higher education is a voluntary process of adopting certain rules
and procedures that are recognized and used in the global community, which pays
special attention to teachers and students, providing opportunities for acquiring
knowledge, skills and competencies in demand in any country [Biryukova N.A., and
Krasilnikova N.V., 2019; 448].

The concept of internationalization has certain advantages for development
development of an individual university, as well as for the economic, social and
cultural development of the country as a whole. The national interests of its participants
are realized, a joint search for solutions to problems is carried out, it affects the
reputation of the university and improves the quality of higher education.
Internationalization of the educational process contributes to the formation and
development of foreign language, professionally oriented communicative competence
among students. Because programs such as teaching academic writing, preparing for
presentations in an international context, writing an application for project funding and
intercultural communication programs are directly implemented in the educational
process. Currently, in non-philological universities, when teaching special English,
CLIL subject language integration technologies are especially popular. A specific
feature of subject-language integration of CLIL is that when studying the content of a
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non-linguistic discipline in a foreign language, a parallel study of the foreign
language itself occurs, which has a positive impact on the success of the
internationalization of the educational process. Marsh D. quotes that the introduction
of interactive learning should be aimed at increasing the efficiency of the educational
process: not from theory to practice, but from the formation of new experience to its
theoretical understanding through application in practice [Marsh D., 2002; 552]. When
analyzing the educational process and conducting experimental work, conclusions
were drawn to integrate the language being studied with the subject “Life Safety and
Environmental Engineering” in the formation of intercultural competence and
internationalization of programs. Because this discipline presents concepts related to
social responsibility in engineering. Safety, environmental protection and
sustainability, pro bono work, social justice and diversity are all included in
professional codes of ethics related to the social responsibility of the engineering
profession. And also integrate with the subject “Production Culture”, which plays a big
role in increasing the efficiency of an enterprise. To improve the content of teaching a
foreign language (in our case, English) to engineering students, it is necessary to take
into account the situations used in the workplace such as: norms of behavior, regulation
of a uniform style of clothing, conducting special trainings and organizing joint
holidays, as well as other events that help build trust. relationships between people and
create confidence among employees in the correctness of the production goals set for
them. The famous scientist Shane E. argued that production culture manifests itself at
three levels: surface (symbolic), subsurface and deep [Shane E., 2002; 183]. Surface
culture includes technology, architecture, communication and behavior. The
subsurface culture includes beliefs and values, while the deep culture reveals standards
of quality, conduct, and service. When selecting authentic material, we propose to take
into account the criteria of production culture adopted in the general standards of
engineering activity. Because the right production culture at the enterprise, in turn,
brings additional dividends in the form of increased productivity of each individual
employee and the profitability of the organization as a whole. Maria Zorayan notes that
“in business, the price of intercultural illiteracy can be much higher and can cost the
company’s reputation” [Maria Zorayan., 2008;128-134]. Anna Maria Stoica points out
that international business professionals need contact with other people. To minimize
the “threat”, losses emanating from cultural differences [Anna Maria Stoica., 2009; 72-
77].

The International Education Association's Washington Agreement programs
include an understanding of the engineer's professional responsibility to public safety.
Safety and social responsibility are explicitly included as cognitive “cross-functional”
activities within the chemical engineering body of knowledge. The Australian Code,
the Royal Academy of Engineering (RAE) Statement of Ethical Principles, uses the
term “public benefit” separately from ‘“health and safety”, i.e. “concern for the public
welfare”. This means that a high level of foreign language proficiency is insufficient
for effective professional, business and socio-cultural communication of a specialist.
There is a need for substantive language integration, which will serve to understand the
characteristics of intercultural communication, adherence to universal human norms of
behavior, rules and categories with certain norms of etiquette in a multicultural world.
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Deniko R.V., Shchitova O.G. emphasize that the internationalization of education
includes two types: internal and external. Where internal internationalization manifests
itself in helping students understand their role in between national level, as well as gain
the necessary skills of intercultural communication. External internationalization takes
the form of study abroad and mobility [Deniko R.V., Shchitova O.G., 2015; 558-561].

Currently, Uzbekistan is paying attention to reforming curricula and curricula in
the learning process. Until 2020, all programs were provided by central universities,
but from the 2020-21 academic year there was a decree to develop educational
programs independently for each university based on its needs, taking into account the
implementation of the system, ensuring the quality of engineering education. Technical
universities work together with foreign partners and implement international projects
such as QUEECA: Quality of Engineering Education in Central Asia based on the
requirements and criteria of ENAEE (European Network for Accreditation of
Engineering Education). These works contribute to the creation of the National Society
for Engineering Education and the internationalization of curricula, as well as
“international recognition, which opens up a number of prospects for future specialists.
Ensures the quality of the educational process and the development of domestic science
and technology, inextricably linked with production” [Document AIOT-AEET., 2022;
19].

It must be emphasized that this process helps to adjust, refine educational programs
and employ graduates. The developed programs based on the criteria (ENAEE) of the
European Network for Accreditation of Engineering Education contribute to the
formation of global and critical thinking in engineering students, effective
communication, both oral and written. For this purpose, we have developed a special
program based on the Erasmus+ JP “INTRAS” project in the section “Development of
intelligent transport systems in Uzbekistan and organization of master’s programs in
this area.” We offered a special course “Engineering Dialogue in English” for first-
year engineering students at the master’s level. The purpose of a special course
according to the standards is to develop the ability to analyze and interpret engineering
issues and problems.

Most higher education institutions in the West are adopting an
internationalization strategy for financial gain that encourages cultural differences and
tolerance. To solve the problems of globalization, higher education institutions are
concentrating on the best the best way to train specialists based on the needs of a
globalized society, economy and labor markets. The idea of internationalization views
global conditions as local problems that have global consequences. European
universities emphasize the need to train the future workforce with sufficient
intercultural competencies. Many sources emphasize “the goal of the Bologna Process
is “to promote mobility by overcoming obstacles to the effective implementation of
free movement.” To do this, it is necessary that the levels of higher education in all
countries be as similar as possible, and that the scientific degrees awarded based on the
results of training be as transparent and easily comparable” [Bologna process
documents., 2022;5]. With this, a new view of internationalization is being formed, and
many universities are seeking to cooperate with other foreign educational institutions.
This provides the opportunity to study abroad, exchange teachers or staff, scientific


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. SEPTEMBER, 2023 9. ISSN 2181-9750

cooperation, and conduct joint trainings. Rokityanskaya K. A. and Mizyurova E.
Yu. note that “intercultural competence contains three interdependent components that
form a single whole: linguistic, communicative and cultural” [Rokityanskaya K. A.,
Mizyurova. E. Yu., 2022; 151]. Based on the statements of scientists, it can be
concluded that when developing training programs, it is necessary to pay special
attention to the content of the subject “Practical English,” which is taught to
engineering students at the master’s level.

Conclusion. In many scientific sources, pragmalingvodidactics is used to train
linguistic students, citing that ‘“specialists must participate in real intercultural
communication In  various  registers of  speech  communication”
[https:/Iwww.livelib.ru/book]. In our opinion, pragmalingvodidactics is also necessary
when teaching students of non-philological fields, because students must master
professionally oriented foreign language communicative competence. Consequently,
engineering students are entitled not only to the rules of communication, but also to
knowledge of the laws of the outside world in general. Because the goal of
pragmalingvodidactics, as stated by Akopyants A.M. is “a study of the problems of
teaching foreign language communicative competence, allowing students to
adequately participate in real intercultural communication depending on the
communication situation (formal, neutral and informal)” [Akopyants A.M., 2009;37].

In methodological science, the issue of pragmatization of foreign language
training of engineering students is considered. According to Isingalieva Zh.A.,
Abdirova A.D., Siptanova R.I. “a specialist who recognizes himself as a linguistic
personality must be ready to effectively implement foreign language communication
and interaction in situations of a professional and everyday nature in an intercultural
space” [Isingalieva Zh.A., Abdirova A.D., Siptanova R.., 2016;50 -52].
Rokityanskaya K. A. and Mizyurova E. Yu. developed a pedagogical model for the
formation of intercultural competence by means of a foreign language in the process
of professional training of future engineers [Rokityanskaya K. A., Mizyurova E. Yu.,
2022; 151-156]. Where, first of all, the social order of society is taken into account,
which is divided into a structural and procedural part. In the structural part, scientists
consider the goals and objectives of teaching a foreign language, general pedagogical
principles and methodological approaches, teaching content, teaching technologies,
organizational forms and teaching aids.

In the procedural part, the issue of motivation, foreign language speech activity
of students, educational foreign language communication, psychological and
pedagogical factors influencing the teaching of a foreign language is raised and, in
conclusion, a diagnosis of the educational process is carried out. The analysis of this
model once again proved to us the relevance of this research work and the fidelity of
the chosen strategy in the formation of intercultural competence of engineering
students in foreign language professional communication.
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Annotatsiya: Ushbu magolada oliy ta’lim muassasalarida tahsil olayotgan
talabalarning salomatligini saqglash, ularda sog'lom turmush tarzi madaniyatini
shakllantirish ~ bo'yicha  bilim,  ko'nikma va  odatlarni  rivojlantirish,
talabalarning sog‘lom turmush tarzi va unga bo’lgan ehtiyoj hagidagi bilimlarini
rivojlantirish, talaba yoshlarda sog‘lom turmush tarzining zarur elementi
hisoblanuvchi jismoniy harakatni kuchaytirish haqida so’z boradi.

Kalit so’zlar: salomatlik, pedagogik mexanizmlar, oliy ta’lim, ilm-fan, jismoniy
tarbiya, sport.

AHHOTauus: B 1aHHON cTaThe TOBOPUTCS O COXPAHEHUHM 3/I0POBbS CTYJICHTOB,
oOyJarouxcsi B BBICHIUX YYEOHBIX 3aBEJCHHSIX, Pa3BUTUU 3HAHUN, YMEHUU U
HAaBBIKOB, CBSI3aHHBIX C (POPMHPOBAHUEM Y HUX KYJIbTYPhI 310POBOTr0 00pa3a >KU3HH,
3I0pOBOM 00pa3e *KU3HHU CTYJICHTOB, Pa3BUTHHU 3HAHUI O MOTPEOHOCTSAX CTYACHTOB,
IIOBBIILICHU N (1)I/I3I/I‘—IGCK21H AKTUBHOCTb, KOTOpasA CUUTACTCS HCO6XOI[I/IMBIM AJICEMCHTOM
3I0pPOBOTO 00pa3a *KU3HHU.

KuaroueBnle cJioBa: 3A0POBLC, IICHA'OTHUYCCKHUC MCXAHU3MBbI, BBICIICC
O6pa3OBaHI/I€, HayKa, (1)I/I3I/I‘IGCKO€ BOCIIMTAHHC, CIIOPT.

Abstract: This article talks about maintaining the health of students studying in
higher education institutions, developing knowledge, skills and habits related to the
formation of a culture of healthy lifestyle in them, healthy lifestyle of students,
developing knowledge about the needs of students, increasing physical activity, which
Is considered a necessary element of a healthy lifestyle.

Key words: health, pedagogical mechanisms, higher education, science,
physical education, sport.

Introduction. The state’s attention to the development of science, education,
health care, physical education and sports in our country is increasing year by year.
Olympic sports complexes, schools, state-of-the-art hospitals, diagnostic centers,
ambulatory polyclinic institutions, and maternity wards were built and commissioned
in all major cities and districts of our country during the years of independence. The
basic part of old-age pensions and the amount of sickness allowances are being
increased. All this has a positive effect on the demographic situation of the population.
Now, 14-29-year-olds make up 32% of the population of our country.

Our youth used to go abroad for profit, but now they are returning to the
Motherland, due to the implementation of the state policy aimed at solving the
problems of youth in our country, the opening of new jobs, and the wider involvement
of young people in the economy.

Literature review. Although the concept of a healthy lifestyle is more related
to the medical direction, our research work requires studying the complex issues related
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to the valeological education of students, as well as the medical basis of the problem.
For example, thanks to valeological enlightenment, every student knows that more than
200 different cells and tissues in the human body are united into 4 main groups.

Every living being, including humans, is subject to injury and disease
throughout life. True, sometimes these are eliminated at the expense of the body’s own
natural physiological forces, that is, through protective and compensatory reactions.
But since this is not always enough, people are constantly looking for new treatments
and improving existing ones.

“Health is a great gift for man and society. Only if a person is healthy, he can
overcome all the dangers in life and achieve great achievements. A healthy lifestyle is
expressed by how a person lives. In particular, it is based on his daily routine, diet and
communication with people. In this sense, for the students of general education
institutions, the day-to-day should be rationally arranged in accordance with their age
(reading, writing, thinking, solving problems, listening and preparing lessons, playing
sports), that is, mental and physical labor activities’ proper distribution is essential. At
the expense of a well-planned agenda, students are prevented from getting tired, have
a positive effect on their growth and development, as well as strengthening their
immunity and allowing them to fully master all subjects planned in the curriculum of
all subjects” [ 1].

Research methodology According to J. Montez, the health of students and their
level of education are closely related to each other, the health of people with low
literacy, those without higher education, and those with higher education, he will be in
a much worse situation than that of educated people [2]. According to E.R. Mira and
others, the length of the life span is connected with the level of education of a person
[4]. According to Ohio University professor K. Ross and Illinois University professor
Sh. Wu, the main reason for this is explained by work and economic situation, social
and psychological resources, healthy lifestyle [5]. In other literature, the following two
factors are considered the main ones:

1. Economic stability [6]. It is known that higher education leads to better and
relatively stable and well-paid jobs. This is important for maintaining health and using
quality medical procedures.

2. Health behavior [7]. This factor is considered a proximal determinant of
health, and health deterioration can be observed as a result of people who do not have
a good education working a lot in stressful jobs, tending to burn, sweat, eat unhealthy
food and exercise less.

Analysis and results The environment that surrounds a person has a significant
impact on his mood, educational success and labor productivity, business skills, and
labor activity. Therefore, the initial stage of student health protection begins with the
creation of an optimal school environment and conditions for students’ hard work and
health in a higher educational institution. The material basis for creating such
conditions in educational institutions is still being formed in the process of designing
and building a school building. However, even the best, well-planned, designed, and
solidly constructed building cannot provide adequate environmental conditions for the
growing organism if the school building is not used properly and its sanitation is not
properly controlled.
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Unhealthy air environment increases the fatigue of students and causes
vegetative disturbances in exercises, therefore, ventilation of classrooms plays a big
role in ensuring optimal weather conditions. As a result of research conducted in this
field, it was found that students emit 40-60 kcal of heat to the environment in 1 hour.

In closed training rooms, auditoriums with many students (unions,
gymnasiums, recreation centers, etc.) during training, the heat released from the body
accumulates and the air temperature rises by 2-4°C. If the air temperature at the
beginning of the exercise is close to the upper limit, it will exceed this limit at the end
of the exercise.

Along with the increase in air temperature in the auditorium, water vapors,
carbon dioxide, etc. accumulate, including an 8-19-year-old student, in a quiet state,
emits about 20 liters of carbon dioxide in 1 hour. Imagine the situation if the number
of such students in the audience is more than 30 (50-70 and more in a group)? This
condition causes sleepiness, inattention and uncomfortable vegetative changes of
students during lectures and seminars. To maintain the sanitary quality of the air in the
auditorium until the end of the training, its volume should be changed 4-5 times in 1
hour.

In order to ensure that the air of the classrooms and especially the auditoriums
Is double-cleaned during each break, it is necessary to open the doors and the windows
of the training rooms. All auditoriums should be cleaned with windows open, floors,
toilets and doors wiped with 2% chloramine solution or 2% bleached lime.

As a result of the study of the lifestyle of students in the higher education
system, it was found that the majority of students do not have an agenda. Daily routine
is one of the most important components of a healthy lifestyle. Unfortunately, it should
be noted that the respondents who took part in the study did not know how much liquid
(water, tea, juice, etc.) they drank, how many kilocalories they ate, how many times
and when they should eat, how many kilometers they walked, how much time they
spent on homework. It was found that they have a very elementary understanding of
when to rest, make good use of free time, etc., in a word, the level of valeological
education and healthy lifestyle culture is very low.

As a logical result of the work carried out, the percentage of mastery of all
indicators, especially the final result of the educational process, was 15-25% higher in
the experimental groups than in the control groups.

Giving priority to technical equipment, computerization, medical-valeological
education by improving the teaching process in higher schools creates the basis for the
formation of valeological education of students. Therefore, the first step in protecting
and preserving the health of students should be the creation of an optimal environment
and conditions for the hard work and health of students in higher education institutions.

In the process of development in the country, humanitarian policy, education,
health care, science, culture and social spheres, including the priority areas defined as
goals, valeological education is the main theoretical and ideological work in preparing
a new type of citizen, the main works as a component.

The transition to new forms of events outside the auditorium, increased
interaction in social networks affects the feelings and worldview of students, shapes
their character and provides a healthy lifestyle, ultimately high citizenship qualities.
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completes his upbringing in the spirit of national-spiritual perfection. In this regard,
in order to achieve the valeological education of students, it is necessary to pay special
attention to wide and systematic teaching and promotion in the directions indicated
above, and this process should be under constant control.

Conclusion. As a result of the study, the following proposals were developed:
1) study of the effect of healthy lifestyle of students on general efficiency and success
of training as the basis of valeological education;
2) study of ways to improve valeological education;
3) effective organization and methodical processing of life activities of students;
4) organization of valeological offices in educational institutions;
5) new opportunities in the content of the program and educational materials for
providing valeological education of students should be explored, and special attention
should be paid to making valeological service the main component of national
education.
6) complex socio-political events that occurred during the period of independence, the
fact that more than 20 percent of our homeland was under occupation, the factor of
more than one million refugees and internal migrants, the intensification of internal
migration related to social problems, the excessive population of the capital. It is
necessary to take into account how many difficulties there are in ensuring that the
population grows and young people grow up in the spirit of a healthy lifestyle. In this
sense, in order to form a valeological worldview of young people, ensure an active life
position, especially in order to avoid complications such as illegal trade, production
and circulation of drugs, AIDS, alcoholism, Olympic centers, youth homes, stadiums,
and valeological services centers should be organized.
7) at the current stage, when the country's education system is being rapidly
modernized, it is appropriate to turn the medical service in these institutions into a field
of medical and valeological service.
8) taking into account the formation of the organization of student-youth organizations
in higher education institutions, the organization of valeological offices, auditoriums,
centers, clubs with their strength, the valeological aspects of multifaceted ideological-
social, political and cultural-public events. attention should be paid.
9) making good use of the opportunities of the press, mass and electronic media, it is
necessary to give priority to forming a valeological worldview in students, turning a
healthy lifestyle into a field of daily employment and activity.
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Annotatsiya. Ogahiy asarlaridan foydalanilgan holda asarlardagi so‘zlar
birlashuvi modeli va ma’lumotlar bazasini qurish bo‘yicha ko‘rsatmalar majmuasini
yaratishdir.

Ogahiy asarlarida qo‘llanilgan so‘zlar lug‘atini elektron shakilda yaratish
tamoillari va asosiy masalalari.

Kalit so‘zlari: o‘zbek mumtoz adiblari, mumtoz manbalar, ma’lumot,
ma’lumotlar modeli, ma’lumotlar bazasi.

AHHoTaumsi. Peub umer o cos3manuu HabOpa MHCTPYKUIMM 71 TTOCTPOCHHS
MOACIN acconmualu CJIOB B IIPOU3BCACHHAX H 0a3bl JaHHBIX C HCIIOJIb30BAHUEM
npousBeAeHui Oraxu.

HpI/IHHHHBI N OCHOBHBIC BOIIPOCHI CO3JaHUA CJIOBApPsA CJIOB, MCIIOJIB3YyCMbBIX B
IIPONU3BCACHUAX OFaXI/I, B 3JICKTPOHHOM BHJIC.

KaroueBsble cjioBa: Y30EKCKHE MHCATENN-KIACCUKH, KJIACCUISCKUE NCTOYHUKH,
uH(popManus, MOJIeNb JaHHBIX, 0a3a TaHHbIX.

Annotation. It is to create a set of instructions for the construction of a model
of the association of words in the works and a database using Ogahi's works.

Principles and main issues of creating a dictionary of words used in Ogahi's
works in electronic form.

Key words: Uzbek classic writers, classic sources, information, data model,
database.

Introduction. In a later period, a number of studies on the language of
advertising and legislation appeared in Uzbek linguistics. The subjects “Linguistics and
Natural Sciences”, “Computer Linguistics”, “Mathematical Linguistics” were included
(irregularly) in the curricula of philological specialties of higher educational
institutions. Some research has appeared in this direction. However, since these studies
were among the first experiments in this field, they consisted of providing general
information and attempting to apply the existing experience of world linguistics to the
Uzbek language.

The created “Electronic Dictionary of Ogahi’s Works” will contain at least 20,000
(twenty thousand) keywords. With the help of the mobile application and web
applications developed for this model, experience the national heritage of almost a
thousand years, created by such geniuses as Yusuf Khos Hajib, Ahmad Yungnaki,
Ahmad Yassawi, Alisher Navoi, Zahiriddin Muhammad Babur, Muhammad Reza
Ogahi, Mahmudhoja Behbudi, Munavvarkori Abdurashidkhan, there will be ample
opportunity to enjoy spiritual masterpieces. In the future, it is important to enrich and
improve vocabulary.
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Literature review. Interest in studying the linguistic analysis of Ogahi’s
creativity arose in the middle of the last century, when S. Dolimov’s article “Linguistic
features of Ogahi’s creativity” was first published [1]. The article by Z. Dosimov “On
the lexical and grammatical features of Ogahi’s work “Zubdat ut-tavorikh[2] talks
about the linguistic features of the work. A. Matgaziev identified the morphological
features of such works as “Zubdat ul-Tawarikh”, “The State of Gulshani”, “Shahid ul-
Igbal” [3].

Although the informational, scientific and practical value of Ogahi's works is the
same as that of traditional dictionaries, they have advantages in terms of accessibility,
potential for attracting a readership and sphere of influence. Therefore, the idea arose
of creating 6 dictionaries in the list of thematic topics announced by the Ministry of
Innovative Development for 2018-2021 within the framework of state programs related
to scientific activities in the direction of “Philology, psychology and pedagogical
sciences”. previously 3 of them were electronic dictionaries.

o“Electronic Dictionary of Ogahi Works” is compiled in the form of an

application intended for lovers of the Uzbek national classical heritage,

regardless of specialty, age, nationality, gender, education, citizenship;

ethrough this application, an Internet resource will be created that will activate
the aspirations of people - lovers of the Uzbek national classical heritage,
regardless of their specialization, age, nationality, gender, education, citizenship;

epractical suggestions are developed for fields such as philology, education,
history, cultural studies, philosophy, ethnography, spirituality, new practical
opportunities appear in the activities of republican creative schools in areas such
as literary studies, textual studies, comparative analysis, translation studies,
hermeneutics (commentary) will be;

¢ An electronic platform and mobile application “Electronic Dictionary of Ogahi’s

Works” will be created.

Regarding electronic dictionaries, Nesi “attempted to classify electronic
dictionaries and studied the importance of skills associated with the use of electronic
dictionaries for second language comprehension [4].

In their studies, Laufer [5], Tono [6], and Wesler and Ritts [7] conducted studies
comparing vocabulary use across conditions. Among these, according to Laufern,
“incidental vocabulary acquisition is essential for learning in the two reading
conditions.”

Analysis and results. The launch of the application “Electronic Dictionary of
Ogahi Works” will provide an opportunity for young people studying at various stages
of education to get acquainted with the unigue masterpieces of not only Uzbek, but also
world culture. This application is in demand in almost all social science specialties in
schools, creative schools and universities. The dictionary assumes that visual examples
promote universal and national good ideas, and also serve educational purposes.

With the help of this mobile application, information technologies make it
possible to solve such processes of education and upbringing as ignorance of our rich
national literary heritage, indifference to the creative heritage of classical writers,
indifference to the devaluation of the honor of the nation and its main symbol, as well
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as some problems that have arisen in social environment can easily show that this
can serve as a solution.

The model is applied to words repeated in Ogahi's works. Through the use of these
electronic dictionaries, we will be able to learn the meanings of words used in Ogahi’s
works and in which works they are used.

Let's take one word “bemisolingg ‘a” and look up its meaning and usage from an
electronic dictionary.

From the dictionary we know that this word “bemisolingg ‘@” means “tenggi
YO ‘q husn”.

Use of words in works:

Chu mazhar aylading olamni husni bemisolingg ‘a,
Bu ko‘zgu ichra bo ‘ldi necha nagshi bul’ajab paydo [8].
“ALIF” RADIFI.

The words used in this stanza are very difficult to understand for a student not
familiar with ordinary Uzbek linguistics. Therefore, we can find a solution to these
issues through a linguistic model, which is built on the basis of in-depth analysis.

In the linguistic model, all the words in the stanzas contained in the works of our classic
writers are translated into computer language, and for the computer, the space between
each word signifies the beginning of another word.
From the process of analysis it is known that the stanzas included in the works of our
classic writers are divided into LAWS (words):
{Chu} {mazhar} {aylading} {olamni} {husni} {bemisolingg ‘a} {,}
{Bu} {ko‘zgu} {ichra} {bo‘ldi} {necha} {nagshi} {bul’ajab} {paydo} {.}

During tokenization, it turns out that commas and similar delimiters are left in an
awkward position for word searches. To avoid this situation, it is advisable to go
through each TOKEN and remove unnecessary characters [9].

Now we will comment on the question of what situations we encounter in the
process of removing unnecessary characters from tokens and what this changes.

If a number of words used in works and Uzbek linguistics do not have any
independent meaning in a sentence, then this feature is included in the list of features
that are removed for us. For example, “,” is a comma, this character is a separator in
the byte structure, so when divided into tokens, this character has no meaning. Several
similar conjunctions and grammatical symbols are also excluded from the list of tokens
when converting words into computer language.

We will remove the unnecessary tokens from our byte above and the result will
be something like this:

{Chu} {mazhar} {aylading} {olamni} {husni} {bemisolingg ‘a}
{Bu} {ko ‘zgu} {ichra} {bo ‘ldi} {necha} {nagshi} {bul’ajab} {paydo}

Based on the model created to form the data analysis process, we will create a

database model as follows. Using the created circuit, the sequence is executed in the
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computer's memory, relying on a database.
Text or words

Tokenization /\ Identify word
v combinations

Database
y A

Determining the Analysis of words

meaning of a word \/

\ 4
Print an explanation of
words and phrases

On the basis of the block scheme created with the help of deep reasoning, we will
be able to algorithmize the sequence of words, texts, bytes.

The working principle of the model is as follows:

The above model is completely database driven. In the process of analyzing the
words or stanzas entered by the student, he can report the meaning of each word and
how it is used in which work.

Example: if we analyze the word “bemisolingg ‘a’ through the model:
The meaning of the word is “tenggi yo ‘q husn”.
Word usage:
Chu mazhar aylading olamni husni bemisolingg ‘a,
Bu ko‘zgu ichra bo ‘ldi necha nagshi bul’ajab paydo.
“ALIF” RADIFI.

This model can provide the student with enough meaningful information during
the analysis process.

Let's consider the advantages of the model:
e fast search engine;
e principles of mental influence;
e principle of word analysis;

can provide achievements such as:

Analyzing data based on the above model on the platform that forms the basis of
a fast search engine is very easy and simple. Therefore, the search engine is one of the
main features of the model.

Conclusion. In conclusion, an in-depth study of the works of the Uzbek classic
writers given above, taking into account their significance in increasing the prestige
and enrichment of the Uzbek language, creating various models for their study and
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using them in the modern educational environment. It is advisable to carry out
systematic work on In our time, this means that there are few electronic databases for
the study and research of the Uzbek language. We hope that the model and electronic
dictionary that we want to create will be liked by many.
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Annotasiya. Ushbu tadqiqot mashinali o‘qitish modeli va neyrotarmoq
modellari yordamida o‘zbek tilidagi matn tasniflash masalasida taqqoslashni
o‘rganadi. Ushbu tadqiqotda o‘zbek tilidagi matnlarni tasniflash masalasi uchun
yaratilgan ma’lumotlar to‘plamidan ajratib olingan 11 ta sinfga tegishli matnli
ma’lumotlar to‘plamidan foydalaniladi. Mashinali o‘qitish modeli aniqlik ko‘rsatkichi
94% natijani qayd etgan bo‘lsa, neyrotarmoq modeli natijasi kichik ustunlik bilan farq
qilgan holda aniqlik darajasi 95% qayd qildi. Ushbu tadqiqot matn hujjatlarini
tasniflash masalasida model arxitekturasini tanlashning ahamiyati ta’kidlanadi.

Kalit so‘zlar: Matn tasniflash, o‘zbek tili, neyrotarmoq modeli, morfologik
tahlil.

AHHoTanusi. B »5ToM wWccnenoBaHUM HCCIEAYeTCS CpaBHEHHE MOJCIH
MaIIUHHOTO 00y4EeHMs U MOJIeTIel HEMPOHHBIX CceTel B 3a7aue KiacCu(UKAIIMKU TeKCTa
Ha y30eKkcKkoM si3bIke. B MaHHOM WCClEIOBaHWU HCTONB3YIOTCS HAOOPHI TEKCTOBBIX
JTaHHBIX, TOpHHAIISKamme K 11 Kkimaccam, wW3BICUEHHbIE W3 HaOoOpa JTaHHBIX,
CO3/IaHHOTO JIJIs KJacCU(UKAIIMN TEKCTOB Ha Y30€KCKOM si3bIke. Mojienh MalltuHHOTO
oOydeHust qocturia TouHoctu 94%, a Mozenbs HeHpoHHOU ceTn — 95% ¢ HebombIIOoM
pasHuIlei. B maHHOM uccie10BaHny MOAYEPKUBACTCS BAXKHOCTh BBIOOPA APXUTEKTYPHI
MOJICTTH TIPH KJTACCU(PUKAIIUN TEKCTOBBIX JOKYMEHTOB.

Kurouesblie ciioBa: Knaccudukaius Tekcta, y30€KCKU S3bIK, HEHPOHHAS CETh,
BCTpaMBaHUE CIIOB, MOP(HOJIOTMUECKUN aHATH3.

Abstract. This study investigates the comparison of Machine Learning model
and Neural Network model in Uzbek language text classification problem. In this study,
the dataset aligned into 11 classes which extracted from the project of text classification
dataset for Uzbek language. The Machine Learning model gained 94% accuracy, while
the Neural Network model achieved slightly better result with an accuracy rate of 95%.
This research highlights the significance of model selection in This research highlights
the importance of model selection and suggests neural networks’ promise for Uzbek
NLP tasks.

Key words: Text Classification, Uzbek Language, Neural Network, Word
Embeddings, Morphological analysis.

Introduction. Computational linguistics integrates human natural language
modeling through rule-based approaches with statistical, Machine Learning, and Deep
Learning models. The digital content in the modern era has underscored the critical
importance of effective text classification techniques. Text classification, a
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foundational task in Natural Language Processing (NLP), plays a pivotal role in
organizing, understanding, and extracting valuable insights from vast volumes of
textual data. This task has widespread applications, including sentiment analysis, topic
categorization, and spam detection, among others. While text classification has
achieved remarkable success in well-resourced languages, it presents unique
challenges when applied to languages with limited linguistic resources and data, such
as Uzbek. The Uzbek language is characterized by its rich morphology and unique
grammatical features. Developing robust text classification models for Uzbek demands
tailored approaches that account for its linguistic properties.

Morphological analysis in Uzbek involves the figure out of complicated word
structures, encompassing prefixes, suffixes, and root forms. The highly inflectional
nature of the language necessitates a nuanced approach to feature extraction and
understanding contextual semantics. Neural network models, with their capacity to
capture complex patterns and contextual properties, hold the potential to better in this
demanding linguistic landscape.

This research focuses to address the challenges of Uzbek text classification by
conducting a comparative analysis of Machine Learning (ML) and Neural Network
(NN) models. In particular, we explore the capabilities of neural networks in handling
the nuances and complexities of the Uzbek language. Our dataset, curated from a
previous research project, encompasses text documents categorized into 11 distinct
classes, offering a diverse and representative sample of the Uzbek language’s textual
landscape.

In our comparative study, we evaluate the performance of various NN
architectures designed for text classification. These models leverage word embeddings
and dense layers to capture the semantic, syntactic, and contextual information
embedded within the text. Moreover, we examine the implications of such models in
the context of Uzbek. As a point of reference, we also present the results of a Support
Vector Machine (SVM) model, a well-established ML technique known for its
robustness. The inclusion of SVM allows for a comprehensive comparison of
traditional and neural approaches, to identify the potential gains offered by deep
learning methods in Uzbek text classification.

This study represents a contribution to the growing body of research aimed at
advancing NLP in less-resourced languages. It underscores the significance of tailored
approaches for languages like Uzbek and underscores the potential of NN as valuable
tools for text classification. The results of our comparative analysis will not only
provide insights into the specific challenges of Uzbek but also serve for future
computational linguistic researches using deep learning models.

In the field of text classification, numerous studies have been conducted in
English, as well as in various other languages, leveraging techniques such as the ngram
model and TF-IDF algorithm. In Uzbek has some preliminary work on sentiment
analysis in Uzbek has been undertaken, text classification using NN models remains
relatively unexplored. The scarcity of research in this domain, coupled with a lack of
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automated processing resources for Uzbek, underscores the novelty and
significance of our present study.

Literature review. Text classification has been fundamental challenge within
the domain of NLP and has numerous applications in various domains such as
sentiment analysis [1], and categorization of news articles. With the advancement of
ML techniques, the performance of text classification has improved dramatically in
recent years. In the early days, traditional ML methods such as SVM [2] were used for
text classification. However, the growing size of text data and the increased complexity
of the tasks led to the development of deep learning methods [3], [4].

In the studies [5], it is focused the task of multi-class text classification for
Uzbek-language texts. A dataset was curated by consisting of articles from ten distinct
categories sourced from the Uzbek online news platform. For the classification task,
six diverse machine learning algorithms was selected such as SVM, Decision Tree
Classifier (DTC), Random Forest (RF), Logistic Regression (LR), and Multinomial
Naive Bayes (MNB).

Recently, the issue of text classification for Uzbek news text was considered in
[6] works, and this work mainly focused deep learning models using word embedding.
Also in the work, Logistic Regression with word-level n-grams (unigram and bi-gram
bag-of-words models, TF-IDF scores) models have been used for experiments. To
assess the effectiveness of the NN models, rule-based models were employed as
reference benchmarks. Specifically, it is employed Recurrent Neural Networks (RNN)
and Convolutional Neural Networks (CNN). These were employed to investigate how
well these models could capture sequence information and the semantic characteristics
of the Uzbek text data.

Metodology. Since text classification requires a labelled dataset for training and
evaluating the models. For our research, we extracted 10K text documents from Uzbek
Text Classification Dataset [7], including news articles and press releases. The
documents represent a diverse range of categories, such as politics, sports,
entertainment, technology, etc. A number of articles obtained from each source are
presented in Figure 1. Document Counts by Category.Figure 1.
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Figure 1. Document Counts by Category.
In this work we employed two distinct models: a traditional ML model-SVM,

and the Feedforward Neural Network (FNN) model as Deep Learning model. The
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structure of the approach’s pipeline include the following outline: (1) get text from
dataset and assign its class as label; (2) Case Converting as lower case; (3) Removing
stop words from text (list of the stop words are extracted from the work[5]); (4) using
TF-IDF Vectorizer for ML model, and TF Keras Tokenizer for NN model training; 5)
Testing and evaluating of the models by represents accuracy results and confusion
matrixes. An overview of the proposed approach is illustrated in Figure 2. An overview of
the proposed modelFigure 2.

Training a
TF-IDF Machine
Vectorizer Learning
Model
Dataset Text Case Remaove stop Models
{Text, Label) Converting words Evaluation
Training a
Neural
Network

Model

TF Tokenizer

Figure 2. An overview of the proposed model
The primary goal of this model is to classify text documents into predefined

categories or labels. It is particularly suitable for binary text classification tasks. A basic
Feedforward Neural Network model architecture involved following layers:

Embedding Layer: The model starts with an embedding layer, which is
responsible for converting discrete word indexes into continuous vector
representations. These vectors, known as word embeddings, capture semantic
information about words and their relationships. The embedding layer allows the model
to understand the contextual meaning of words in the input text.

Flattening Layer: Following the embedding layer, there is a flattening layer. This
layer reshapes the output from the embedding layer into a one-dimensional vector. It
prepares the data for processing by the subsequent dense layers.

Dense Layers: One or more dense layers come after the flattening layer. Dense
layers are fully connected neural network layers that apply linear transformations
followed by non-linear activation functions to the input data. These layers capture
complex patterns and dependencies in the text data, enabling the model to learn
meaningful representations for classification. The number of dense layers and their
units (neurons) can be adjusted to control the model’s capacity and complexity.

Output Layer: The final layer in the network is the output layer, equipped with a
sigmoid activation function. This sigmoid activation function is well-suited for binary
classification problems.

After prepare the layers, next stage will be training. The model is trained using
a supervised learning approach. It learns from a labeled dataset consisting of text
documents paired with their corresponding category labels (1 for positive or class A, 0
for negative or class B). The training process involves iteratively presenting batches of
text data to the model, which adjusts its internal parameters (weights and biases) to
minimize a loss function. For binary classification, the common loss function is binary
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cross-entropy. During training, the model learns to make predictions and update its
parameters to improve its predictive accuracy. Training typically involves
hyperparameter tuning, including the choice of optimizer, learning rate, batch size, and
the number of training epochs.

Result and Discussion. We performed a experiments on both models with the
proposed dataset. allowing them to predict the categories for each document. The
accuracy of our models’ predictions was then assessed by comparing them to the
ground truth labels of the test dataset, enable to calculate precision, recall, F1-score,
and overall accuracy. The models’ performance was evaluated through 5-fold cross-
validation to ensure robustness and reliability in the results. The accuracy results for
both models (SVM and FNN) for each class in the Uzbek Text Classification task are
detailed in Table I with Fl-score values bolded for the classes that outperformed

compared to the model.
Table I. Accuracy results for trained models across classes.

Class SVM Model FNN Model
Precision | Recall | F1-score | Precision | Recall | Fl-score

Avto 0.98 0.8 0.88 0.97 0.78 0.86
Ayollar 091 0.89 0.90 0.89 0.88 0.88
Foto 0.98 0.77 0.86 0.98 0.73 0.84
Igtisodiyot 0.9 0.95 0.93 0.90 0.95 0.92
Jinoyat 0.99 0.97 0.98 0.96 0.95 0.95
Madaniyat 0.94 0.98 0.96 0.93 0.98 0.95
Pazandachilik 0.96 0.9 0.92 0.95 0.85 0.90
Qonunchilik 1.00 0.97 0.98 1.00 0.96 0.98
Salomatlik 0.99 0.96 0.97 0.98 0.94 0.96
Sport 0.99 0.99 0.99 0.99 0.99 0.99
Texnologiya 0.89 0.98 0.93 0.88 0.98 0.92

Accuracy 0.95 0.94

macro avg 0.96 0.92 0.94 0.95 0.91 0.92
weighted avg 0.95 0.95 0.95 0.94 0.94 0.94

The confusion matrix is a pivotal component of our text classification task,
serving as a tabular representation that elucidates the performance of our models across
various categories. By examining the confusion matrix, we gain a comprehensive
understanding of how our models classify text documents into different categories. In
Figure 3, presents a visual representation of the confusion matrix of FNN model by the
correspondence between the actual class labels and the predicted class labels, enabling
us to evaluate the precision, recall, and F1-score for each category.
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Figure 3. Confusion Matrix for Feedforward Neural Network Model Predictions.
The basic FNN model for text classification provides a foundational and

accessible approach for classifying text data. While it is relatively simple compared to
more advanced models like deep transformers, it serves as a strong baseline and can be
a valuable tool for a wide range of text classification tasks. Its effectiveness, ease of
implementation, and interpretability make it a suitable choice for many practical NLP
applications. Researchers and practitioners can build upon this model by incorporating
more advanced techniques and architectures to further enhance performance in specific
domains.
Furthormore, in this work developed tools based on the trained model:

To demonstrate the model performance a web interface[1] was created (Omm6ka!
HcToYHUK CCHIJIKM He HAl/IEeH. );
The API system[2] was developed with the aim of integrating the trained model into

other software;

Statistik ma’lumotlarga ko‘ra, O‘zbekistonda Class: Iqtisodiyot
elektron tijorat va chakana savdo hajmi
bargaror o'sib bormoqda.

Figure 4. Web interface of Text Classification Model Performance.

Conclusion. In conclusion, text classification in the Uzbek language has
revealed intriguing insights. In this paper, we extracted part of the existing dataset
which consisting of more than 10K labelled news texts with spanned over 11
categories. Our evaluation results showed that the FNN model outperformed SVM
models by achieving a slightly higher accuracy rate of 95%. We’ve shown that deep
learning models work well for classifying Uzbek text. In the future, we plan to make
these models even better by training them on larger datasets. We also aim to explore
other language tasks like morphological and sentiment analyzing.
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Annotatsiya. Ushbu maqolada o‘zbek tilidagi leksikologiyaning semantik
sohasi tahlil gilinadi va semantik soha hagidagi nazariyalarning diaxronik va sinxron
rivojlanishi muhokama gilinadi. Bu masala ustida ish olib borayotgan turli olimlar
semantik sohaning ierarxik, paradigmatik va sintagmatik munosabatlarini tahlil qilib
kelishgan. Tezaurus va lug‘atlarga ko‘ra “ma’naviyat”ga tegishli so‘zlar o‘zak
(giperonim) va periferiya (giponim) sifatida tahlil gilingan.

Kalit so'zlar: Semantik maydon, leksik semantik guruh, semantik tarmoq,
semantik kichik maydon, semantik mikro va makro soha.

AHHOTanus. B JaHHOW cTaThe aHAIM3UPYETCS CEMAHTUYECKOE T0JIE
JICKCUKOJIOT U y36eKCKOFO A3bIKa U 06cy>1<z[aeTc>1 AUAXPOHHUYCCKOC B CHHXPOHHOC
pPa3BUTHE TEOPUN O CEMAaHTHUECKOM ToJie. Paznuunble yueHbie, paboTaromiye Haj dTO
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HpO6J’ICMOﬁ, AHAJIM3UPOBAJIN HECPAPXUUCCKHUC, napagurMaTnicCKuc u
CUHTarMaTHU4ECKHE CBA3U CEMaHTUUECKOro noJist. [1o mTaHHbIM TE3aypyCcOB U clioBapen
CJIOBa, OTHOCSIIHECA K «ma’naviyat», aHaTU3UPOBAIUCH KaK siApo (TUIEPOHHUM) U
nepudepus (TUIIOHUM).

KuroueBbie ciioBa: CeMaHTHYECKOE MOJIE, JEKCUKO-CEMaHTHUYECKas IpyImia,
CCMAaHTHUYCCKas CETh, CCMaHTUYICCKOC ITOAIT0JIC, CCMaHTUYCCKOC MUKPO- 1 MAKPOIIOJIC.

Abstract. This article analyzes semantic field of lexicology in Uzbek language
and discusses diachronic and synchronic development of theories about semantic field.
Various scholars working on this issue have been analyzing ierarchic, paradigmatic
and syntagmatic relationships of semantic field. According to thesaurus and
dictionaries, the words related to “ma’naviyat” was analysed as core (hyperonym) and
periphery (hyponym).

Key words. Semantic field, lexical semantic group, semantic net, semantic
subfield, semantic micro and macro field.

Introduction. Studying the lexicon of the Uzbek language as a semantic field
and the fact that it is composed of specific meaningful fields, the internal structure of
these meaningful fields, the mutual relationship of units, and the organic connection of
fields are one of the issues facing modern linguistics.

The issue of clustering of lexemes on the basis of their lexical meaning, their
relationship with each other and with other words has attracted the attention of linguists
since time immemorial. For example, Uzbek scientists Prof. H. Ne'matov and R.
Rasulov's monograph entitled "Basics of System Lexicology of the Uzbek Language™
consistently describe lexeme, nomeme, sememe, lexical meaning, subject groups of
lexemes, and content groups of lexemes, scientific definitions are given; attempts were
made to reveal the similarity (paradigmatic), step (hierarchical) and sequence
(syntagmatic) relationships between language units.

Literature Review. H. Ne'matov and R. Rasulov pointed out: "The system is
studied as lexical systems in which each field (profession, ritual, tradition, names of
people, place names, scientific terms) is named separately. Each field has its own
lexemes, synonymous and antonymic lines, MGL (meaningful groups of lexemes),
TGL (thematic groups and areas of lexemes). Each of them is considered as a separate,
relatively independent system,". According to Prof. E. Begmatov, systematicity in the
lexicon is not as obvious as in other levels of the language. Lexical units are much
more numerous than phonemes and morphemes and have periodic instability.
Therefore, it is not possible to identify and research the lexicon in its entirety.
Nevertheless, there are certain methods and methods of scientific classification of the
lexical system.

On the basis of what has been said, it can be concluded that the study of the
thematic areas of lexemes, meaningful groups and groups of lexemes, and the spiritual
relations between them constitutes one of the promising directions of the lexicology of
the Uzbek language. It is related to the semantic theory of detailed research of lexical
units included in the scope of one topic, determination of their linguistic signs and
creation of dictionaries and glossaries for various purposes. Examples of this are the
dictionaries dedicated to phrasemes and homonyms by Sh. Rakhmatullayev, synonyms
by A. Hojiyev, antonyms by the authors' group, paremiological units by H.
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Berdiyorova, R. Rasulov, etc. In these dictionaries, their paradigmatic and
syntagmatic features are revealed based on the internal and external relations of
lexemes. For example, prof. Sh.Rakhmatullayev made reasonable conclusions about
the semantic nature of phrases, internal syntactic construction, paradigmatic forms,
syntactic environment and variation. We can say that these, in turn, together with other
scientific views served as an impetus for the development of the third direction of
systemic structural linguistics. Based on the theory of the semantic field, carrying out
separate scientific and research works in different fields began mainly in the 70s and
80s. In this regard, the lexicology of the Uzbek language has moved from the
descriptive stage to a new theoretical stage. This stage is characterized by studying the
lexicon as a whole system consisting of certain semantic groups, relations of certain
meaning elements. In traditional linguistics, the main attention is paid to the main types
of relations (homonym, synonym, antonym) on the inside and outside of lexemes, as a
result of scientific research in the system-structural direction, hyponymy (gender-
species), partonymy of spiritual relations (whole-piece), graduonimia (leveling),
hierarchonimia (stepping) are being revealed.

Analysis. In Uzbek linguistics, I. Kochkortoyev's word and its semantic valence,
Sh. Rakhmatullayev, R. Yunusov, Rano Sayfullayeva's lexeme, semema, semes, R.
Rasulov's state verbs, Sh. M. Iskandarov's it is possible to show the microfield of
person in nouns, N.R. Nishonova's analysis of the field of lexemes with the "animal"
archetype, S. Kh. Muhamedova's semantics of action verbs, H. Tojimatov's work on
qualitative semantics, and other scientific studies.

Sh. Safarov and M. Mirtojiyev took the semantics and semasiology of the Uzbek
language to a new level. As the main issue of semantics, it is necessary to note the
phenomena related to the lexical meaning and its development. The semantic field has
a special place in the development of computer lexicography. Basing on the theory of
the semantic field in the thesaurus of terms makes it possible to quickly and easily
master the concepts of the field. [3] For example, the concept of “spirituality” enters
into an equal relationship with the following words, united based on the semantic field:
enlightenment, ideology, personal improvement. The following terms make up the
concept of "spirituality": insight, attitude, conscience, morality, religion. These
concepts are located in the center of the semantic field:
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The following models are used in thesauruses: SD — semantic domain, SF —
semantic field, SSF — semantic subfield, SM — semantic microfield. When dividing
words into semantic fields, it is first approached from the “concept field". According
to this approach, each word belongs to a certain "concept group”, that is, the semantic
field, and none of them remains in the intermediate position. The historical
development of the meaning of "z" is interpreted as the re-partitioning of an
unchanging field, so the belonging of the word to the semantic field has a synchronic
character, and periods can undergo significant changes. It is also noted that the words
are not related to each other in the semantic field. The non-adherence of word meanings
Is a relative concept, and etymological analyzes show that lexemes belonging to
different fields can be semantically connected. [4]

Discussion. Researching the semantic fields of words in Uzbek linguistics was
an unknown and unexplored field until the 80s of the last century. Only by extracting
words from a certain semantic field, it was approached in other directions of
semasiology. Due to the efforts of linguists, the study of the semantic fields of words
on a linguistic basis entered Uzbek linguistics only from the 90s of the 20th century.

If we analyze the opinions about the semantic field by interpreting concepts such
as sema, semema, the terms semema and lexical meaning mean the same concept.
Semema does not consist of an indivisible unit, but has a structural member. R.
Yunusov, Sh. Khojayeva mention this element of lexical meaning as sema. The word
in the lexical unit state is used as lexeme, the lexical meaning is semema, the
components of the lexical meaning are used as sema. In each national language,
lexemes are gathered and clustered in one place based on certain rules. In the course of
the unique historical development of the language, these lexical-semantic groups are
constantly changing in terms of quality and quantity. [3]

Conclusion. Studying language as a field helps to understand the dialectical
relationship between the world, consciousness and language on a scientific basis, to
create ideographic dictionaries, to fully understand the main collection of lexical
combinations used in a certain field by language owners, to use the most necessary of
them in the process of communication. in application, it helps to connect lexical
compounds with each other in terms of content.
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AHHoTaums. Jlekcu4eckuil TmIacT aHTJIMMCKOTO sI3bIKa, OOCTY>KUBAFOIIUI
chepy HPKOHOMHUUYECKHUX 3HAHUM, OOIIMPEH M Ppa3HOOOpa3eH, IOCKOJbKY cama
9KOHOMHYCCKasa PCaJIbHOCTb IlpGBBBI‘IaI\/'IHO CJIOKHa W IIPOTHBOPCYHBA. ITo JAaHHBIM
AKOHOMHUYECKHX CIJIOBAPEHN, OH HACUUTHIBAECT OKOJIO 70 THICAY TEPMHUHOJIOTHYECKHUX
CANHUAILI.

KiroueBble cJjioBa: >KOHOMHYECKHE S3HAHUA, OSKOHOMHYCCKHEC CJIOBApPHU,
TCPMHUHOJIOTHUYCCKUC CANMHUIBLI, DKOHOMHWYCCKAA JICKCHUKA, IMOJIUTHUYCCKAasA SKOHOMM,
OKOHOMUYCCKHUC OTHOILICHUA.

Abstract — The lexical layer of the English language, which serves the sphere of
economic knowledge, is vast and diverse, since economic reality itself is extremely
complex and contradictory. According to economic dictionaries, it has about 70
thousand terminological units.

Key words: economic knowledge, economic dictionaries, terminological units,
economic vocabulary, political economy, economic relations.

Introduction. Economic vocabulary is not a simple mechanical combination of
language names. They are in certain cause-and-effect relationships in accordance with
the relationships that arise between economic concepts, and form, based on the latter,
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aggregates with a characteristic internal structure. In order to determine the initial
principles for the analysis of these aggregates in an economic dictionary, to identify
the patterns of their formation, and also to isolate those parts of them that are united by
systemic relations, and among them - the terminological system of political economy,
it is necessary to briefly dwell on the subject of science "political economy"; because
the form of the language is not indifferent to the content of the science itself.

Literature review. The founders of Marxism-Leninism emphasized the need to
distinguish between two groups of relations between people in material production:
technical production and social production. Therefore, K. Marx noted, "political
economy is not a technology." V. I. Lenin wrote, "political economy is not concerned
with "production” at all, but with the social relations of people in production, with the
social system of production.”

Production (or economic) relations between people are the subject of political
economy in the scientific, Marxist-Leninist understanding. In a complexly
subordinated system of economic relations, the primacy belongs to the relations of the
sphere of the direct production process (primarily the ownership of the means of
production), and distribution, exchange and consumption are derivatives. Relations
with nature and technical-production relations, as you know, do not constitute the
subject of political economy, they serve as an object of study in the natural, technical
and concrete economic sciences.

Analysis. Bourgeois political economy is distinguished by extreme eclecticism,
a subjective-idealistic approach to the definition of its subject matter. In some theories,
the subject of political economy is declared to be technological processes, in others -
frugality, as the relationship of man to nature. In addition, those theories that declare
distribution, exchange or consumption by the object of their study, exclude from it, like
all other bourgeois economic theories, the social relations of material production.

The system of production relations, penetrating its cause-and-effect
relationships, formed the conceptual apparatus of political economy. Nevertheless,
since this science took shape in a class-antagonistic capitalist society and therefore
developed as a bourgeois, petty bourgeois and proletarian (Marxist-Leninist) political
economy, the vocabulary serving the field of economic knowledge could not be
homogeneous. It is a specific set of linguistic units denoting the concepts of each of
these three class-defined economic theories.

Consequently, the logical basis on which the lexical means of the language of
science are grouped in the sublanguage of political economy was fixed primarily in the
differentiation of the corresponding vocabulary of the English language into two
radically separate terminological systems. Within each of them, there is its own
structure of lexical layers, which is characterized by the combination of non-
terminological vocabulary (external layer) with terminological vocabulary (within
which the core consisting of basic or categorical terms should be highlighted).

The specificity of bourgeois economic vocabulary lies in its heterogeneity,
namely, in the multitude of terminological systems that form it, generated by the
existence of various eclectic schools and directions of bourgeois economic thought.
Some of these term systems correlate with each other as basic and derivative, others
intersect, a significant part of them are not outwardly interconnected. The same
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relationships characterize the cores of these term systems, and their share in each
term system is relatively small.

Tracing the specifics of these lexical sets, emphasizing the predominance of the
features that distinguish them from each other, at the same time, it is necessary to dwell
on some features common to them. Therefore, the language units included in the non-
terminological vocabulary are largely common; these are official and some full-valued
words. The former include unions, allied adverbs, modal words that serve as means of
communication between elements of an economic text. Significant words denote
technical, technological, organizational, economic, monetary, financial, and other
concepts, as well as everyday concepts involved in political and economic analysis:

area (paiioH, mwiomianae), girmnik (pexmamusiii mpuem), judge (apoutp, sxcnepr), key
(mmdp, xon), lapse (mpomax, ommodka), list (ciricok), member (wien), number (uuco,
nokasares), Sort (Bum,copt), vehicle (aBrorpancnoptaoe cpenctro) and etc.

In the terminological vocabulary of both lexical sets, the following are also
similar: some general scientific concepts: abstraction (a6ctpakuus), analysis (ananus),
division (pasgenenue), form (dbopma), method (merom), movement (maBrkeHue),
quality (kauectBo), quantity (komuuectBo), structure (ctpykrypa), System (cucrema)
and etc.; a limited number of special political economy concepts, including the main
ones (but the similarity here is mainly only in terms of expression):
accumulation(aakorenue), bank (6ank), capital (xamwmranm), commodity (ToBap),
labour (tpyn), market (peirok), money (mensru), production (mpoussoactso) and etc.

Differences in the lexical means of Marxist-Leninist and bourgeois political
economy exist both in the sign expression of concepts and in terms of the content of
terms. This is most clearly seen when the terms are not considered in isolation, but in
a number of other terms linked through a definition.

Thus, each of the term systems includes the term economic cycle (economic
cycle), the content of the concept denoted by this term is revealed most fully through
the definitions of the terms of the phases of the cycle. In Marxist political economy,
this is a crisis (kpusuc), depression (mempeccus), recovery (oxusieHue), boom
(mogbem); in the bourgeois - contraction (cxxatue), revival (oxuBiaeHue), expansion
(oxcmancus), peak (moabem).

Discussion. In official documents in the United States (for example, the National
Bureau of Economic Research), terminological confusion is allowed. Therefore,
instead of the term contraction, the term recession (recession) is often used and at the
same time, it sometimes replaces the term peak.

Differences in terminology between Marxist-Leninist and bourgeois political
economies relate primarily to terminological fields.

The main macro-field in the terminological system of Marxist-Leninist political
economy is the "System of production relations"”, which includes the following micro-
fields: "Relations in the direct process of production”, "Relations of distribution™,
"Relations of exchange", "Relations of consumption™. Each of these microfields has its
own specific internal structure, which is formed by smaller conceptual groups included
in them, and individual concepts. So, for example, the microfield "Relations in the
direct process of production™ covers "Relations of ownership of the means of
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production”, "The position of classes and social groups in production and the
exchange of activities between them."

In the terminological system of bourgeois political economy, the main macro-
field is "Distribution and exchange", which in turn consists of many micro-fields, small
conceptual formations and separate concepts, the boundaries between which are often
blurred, fuzzy.

So, for example, "Value", "Demand and supply”, "Marginal utility",
"Abstention”, "Economic entity", "Psychological properties and inclinations of the
subject", "Eternal laws", etc.

The theoretical analysis of the term systems of the English language, their place
in the structure of the English economic vocabulary, must be supplemented by a special
consideration of the important issue of classifying terms according to their value status
(i.e., according to their place in the hierarchy of linguistic conceptual means) and, on
this basis, the selection of units in basic lists of terms of Marxist-Leninist and bourgeois
political economy.

The main list of terms allows us to single out from their total mass those units
that denote concepts that make up the conceptual core of science and carry the greatest
semantic load. Relying on the conceptual principle of terminology analysis at the
forefront put forward the semantic criterion for selecting terms in the main list (formal
criteria play a subordinate role here).

In science, several different classifications of concepts are used: in terms of their
content, real existence and the number of objects covered by these concepts, as well as
the relationships that are established between these concepts, etc. In our study, we took
the classification of concepts according to their content as a starting point. On this
basis, concepts differ from each other as basic (initial, key), derivative and complex
(built on the basis of the main ones); basic, i.e. borrowed from other sciences
underlying this one; attracted (concepts borrowed by this science from related fields of
knowledge). The terms denoting these concepts are classified in a similar way: among
them, there are basic, derivative and complex, basic and involved.

If we abstract from formal features, scientific terms can be combined into two
broader classes: the class of theoretical (categorical) terms and the class of empirical
(non-categorical) terms.

The formation of the main lists of terms should be carried out separately for each
political economy terminological system. When compiling the main lists, it must be
taken into account that the conceptual and formal classification of terms do not always
coincide. According to formal features, terms are divided into simple, derivative and
compound words, as well as phrases. Most of the main terms are simple words, but
many terms - simple words also denote peripheral concepts of the term system. Derived
terms can be both derived words and compound words and phrases.

At the same time, some terms derived from the formal classification can be
included in the main list of terms because, in the course of the development of scientific
knowledge, the concepts they denote become the main ones. The criterion of a
terminological phrase is the integrity of its meaning. When compiling the main lists of
terms, we used the methodology proposed by T.G. Sokolova in the study "Terminology
of Marxist-Leninist Philosophy in English".
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The main list of terms of the Marxist-Leninist political economy of capitalism
in English was formed by us on the basis of 18 samples from the works of the founders
of Marxism-Leninism, written by the authors in English, and translations of their works
into English, while a continuous painting of the report of K. Marx was carried out
"Wages, Price and Profit", as well as original works of the Marxists of Great Britain
and the USA.

The main list of terms of bourgeois political economy was compiled on the basis
of the materials of the continuous painting of the book by J. Keynes "The End of
Laisser-Faire", selections from the works of Anglo-American economists, representing
the main directions of modern bourgeois political economy. Lexicographic
publications were widely used.

The specificity of the method of studying economic terminology is manifested
primarily in the leading role of comparative analysis of the two term systems of
political economy in the English language, both in terms of the formation and
functioning of their constituent units. Another important feature of the method is the
definitional-conceptual analysis, which is a refraction of the terminological material of
the system analysis of vocabulary. On its basis, the system of economic terms is
brought into line with the system of concepts of political economy, i.e. the definition
of the meanings of terms is achieved, which is the main aspect of terminological work.

Definitional-conceptual analysis presupposes obligatory reference to
extralinguistic facts and criteria, requires the use of the correlation of linguistic and
social phenomena, consideration of linguistic phenomena in a broad linguo-social
context.

The international nature of economic terminology predetermined the use of a
comparative analysis of those languages that, due to certain historical reasons, were the
main linguistic carriers of economic information.

Conclusion. The study of economic terminology cannot be effective outside the
application of the entire system of basic principles and laws of dialectical and historical
materialism, taking into account the specifics of a given object of knowledge.

Based on a critical revision of the views that take place in modern linguistic
science on the problem of the term as a linguistic unit, we propose to interpret the
scientific term as a product of the historical development of the word, associated with
the theoretical level of knowledge.

It is necessary to approach the analysis of economic terminology in the unity of
its part (term) and the whole (terminal system). Primarily the following features
characterize the specificity of English economic terminology as a special lexical layer:
"ideological coherence", "interventional-style homonymy", and the originality of
internationalization processes. Attributing "general comprehensibility” to the specific
features of this vocabulary is unlawful.

The specificity of political economic terminology predetermines the
characteristic features of its analysis - first, the inseparable unity of lexicological and
sociolinguistic approaches.
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AHHOTaIH/Iﬂ. B cratpe paccMaTpuBacTCsA Xy,HO}KeCTBeHHBIﬁ CTUJIb
MpO3auyecKux Mpou3BeacHUN Yiyroeka Xamaama, 3aHUMAIOMINA 0C000€ MECTO B
COBpPEMEHHOM y30ekckoi mpo3e. OcBemaercss XapakTepHas CUCTEMa €ro poMaHa
«Ota» («Oteny), ee rapMOHHMS C HMCKYCCTBOM M NEPCOHAXaMHU psAJa W3BECTHBIX
POMaHOB y30€KCKOH 1 MUPOBOM JTUTEPATYPHI.

KuoueBble ci10Ba: CcOBpeMEHHas JUTeparypa, oOpa3 IMepcoHaxa, peyb
MEPCOHAXKA, XapaKTep OTIa, POTHKIOPHBIE MOTHBBI, MOTU(POHUIESCKUE THUITBI PEYH.

Abstract. The article discusses the artistic style of prose works by Ulugbek
Hamdam, which holds a special place in modern Uzbek prose. It highlights the
character system in his novel “Ota” (“Father”), its harmony with the art and the
characters of several famous novels in Uzbek and world literature.

Key words: modern literature, character image, character speech, character of
father, folkloric motifs, polyphonic speech types.

Introduction. Ulugbek Hamdam is widely regarded as one of the most
accomplished modern writers in Uzbek literature. This view is shared by leading critics
of Uzbek literary studies as well as many scholars in the field. Notably, Umarali
Normatov, a renowned academic, has made the following remarks on Ulugbek’s work:
“...For almost thirty years, Ulugbek Hamdam has been producing poetries and proses
in a variety of genres including stories, short stories, and novels. He has also made a
name for himself as a skilled translator... In addition to this, Ulugbek is an
accomplished literary scholar with a Doctor of Science degree.

| had the pleasure of reading the manuscript of our brother’s new novel, “Ota”
(“Father”) and I found it to be a unique work that differs from his previous works in
terms of subject matter, imagery, and interpretation. The novel covers a range of events
from the Second World War to the present day, portraying both the joyful and the tragic
moments in the lives of over twenty different characters.

In this compact novel, the reader is introduced to the complicated and happy
moments, as well as the strange fates, of a range of characters. Given the current state
of our literature, where novels are struggling, this work breathes life into the genre”

[4].

The works by Ulugbek Hamdam are highly recognized in the literary world, and
his artistic level is evident in “Ota” (“Father”). Reading this novel is like returning to
childhood. It is a work that reminds me of the works of Utkir Hashimov, particularly
the opening sentence “Dedicated to all fathers” which echoes Hashimov’s “To all the
mothers of the world”. By the end of the novel, the reader will notice the harmony
between the events in the story and those in Shukrullo’s “Kafansiz Kumilganlar”
(“Buried ones without shroud™).

Methodology. “Ota” (“Father”) is divided into three parts based on logical
consistency. The first part, “Under the Blue Sky” (“Osuda Osmon Ostida”) portrays
the lives of Uzbeks before the war. Mainly, the events about the young man “who had
been married for fifteen years” and suffered from childlessness [4], tried to get help
from azayimkhan (fortune teller) and mullahs in Tashkent are described.

The second part of the novel is called “Urush” (“The War”) and this part
describes the experiences of those heroes in connection with the Second World War,
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which is known for its destruction and carnage in the history of the world. The last
and final section, titled “Kutish” (“Expectation”) features the main speaker.

The central characters are Pulat and Yogdu, and the main action in their family
Is trying to have a child, hoping to become a father. Also, Utkir brother and Aychechak
sister, the owner of the apartment, are considered to be active characters in the play.
As a powerful visual tool in this work of the writer, it is possible to note the emotional
Images presented in some places.

“After all, I am a father, father! Was this world in the hands of the fathers or did
it leave because of me? No, no, this cannot be allowed. Absolutely! If there are no
fathers at the right time, the world will not be in its place: it will be broken. Look! |
loved you so much. I didn’t want your face to burn and your heart to burn. | caressed
and kissed you. So what happened next? You got pregnant by someone on the street!
They say that such a child is a bastard, a bastard! Oh Allah, how did you allow this to
happen? How can | bear it now? Will my grandson come to my house as a bastard?!..
No, it’s impossible!.. If I forgive them today, someone else will do it again tomorrow!
I won’t let the next one happen! I will do what a father should do to uproot the idea
that “it is possible to have a child like this " in people’s minds!.. Sevinch, until now you
have seen the love of your father, now also his anger!.. Curse you for forcing me to do
this, curse this fate!..” [1].

It cannot be denied that the above sentences from Pulat father’s speech are
extremely exciting, in which the writer has a high degree of visual ability.

In order to create a strong emotion in the above passage, the creator skillfully
used the tactics of contrasting concepts with strong emphasis. Including, the
juxtaposition of the concepts of “love” and “anger”, repeated use of words in the form
of “I am a father, father!”, “Curse you”, “No, no, this cannot be allowed”, “I can’t
put it”, sharp expressions such as “Pulling it out with the roots”, “No, it’s also
impossible!”, rhetorical addresses such as “Did it leave because of me?”, “Oh Allah,
how did you let this happen? ” served as details that create strong emotional aspects of
the work.

It is not difficult to notice the commonalities of the group of characters of the
novel “Ota” (“Father”) by Ulugbek Hamdam with similar characters in Uzbek and
world literature.

Utkir brother - Ulugbek Hamdam wants to show that he is a real Uzbek father.
Not to mention the difference in years, it looks like Yusufbek Haji himself.

Aychechak sister reminded me of Uzbek oyi so much that I felt as if one soul
lived in two bodies [1].

Pulat (rich man) (I found it permissible to use the suffix “rich”. Because there
Is no better definition for a person who has tasted all the love and pain of life.) - a
collection of rare fathers in the world.

Yogdu — is a precious commodity of life. A symbol of perfect luck that can be
given to a man by Allah’s grace.

Sevinch — is a sweet blessing that many people need in real life and have been
praying for it for years.

Erboy is a hero like a stone created so that life is life, that there will always be
conflicts, pains, injustices, and that fate does not deviate.
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When talking about the symbol of father, it can be found and felt in almost
all works. Opinions regarding the enhancement of written literature through oral
literature can be found in various sources of Uzbek literary studies. Therefore, we
believe it is important to note that the portrayal of the father exhibits similarities to
numerous genres of folklore.

To support our opinion, we can refer to the fact that the word “father” in the
Uzbek language is explained through folk proverbs. In the “Explanatory Dictionary”
of the Uzbek language, the word “father” is defined as a man who has children (in
relation to their children). Example: Ota bo‘lmay, ota qadrin bilmas [5]. It means that
iIf you don't become a father, you don't know the value of a father.

The advice of a father can have a significant impact on a child’s life. When a
father approves of their child, it can lead to success and happiness in both this world
and the hereafter. This is because, as the saying goes, “Ota rozi — Xudo rozi” [3],
which means that if the father is pleased, the Allah is pleased. This idea is not limited
to proverbs, but is also evident in various literary genres such as epics, narratives, and
fairy tales found in folklore. The image of the father is highly regarded in these
examples.

If we pay attention only to “Alpomish”, We can realize something in the speech
of Kultoy’s advice to Alpomish: “...respect your parents, a child who displeases their
parents will not succeed”. His admonition puts respect for parents, who show the
national identity of our people, in the highest place. The main idea of Ulugbek
Hamdam’s novel “Ota” (“Father”) is focused on creating a unique image of the father,
based on Uzbek traditions and customs.

The figure of the father, like our ancient values, is a person who stands in a
special position and is given great respect and attention. The image of the father is also
in a high position in world literature. There are numerous examples of literary works
on this topic, such as “Fathers and Children” by I[.S.Turgenev, “Father Goriot” by
Honore de Balzac, and “The Robbers” by Friedrich Schiller.

Results and discussions. In the Uzbek literature, there are many authors who
created the image of father in their works. For example, “Utkan Kunlar” (“Days
bygone”) by Abdulla Kadirty, “Otamdan qolgan dalalar” (“The Fields Left by My
Father”) by Pirimkul Kadirov, “Yulduzlar mangu yonadi” (“The Stars Shine Forever™)
by Togay Murad, “Uzbek Baba” (“Uzbek Grandfather”) by Shukur Kholmirzayev,
“Otam haqida hikoyalar” (“The Stories about my father””) by Mukhtar Khudoykulov,
“Kismat” (“The Fortune™) by Isajon Sultan, “Oppoq qor” (“White Snow’’) by Amon
Mukhtar, “Uzra” (“Over”) by Fayzulla Salayev as examples. However, there are very
few works in which the image of the “father” is widely covered, that is, brought to the
level of the main figure, but there are [3].

The novel “Ota” (“Father”) by Ulugbek Hamdam is one of such works. The
figure of “father” is chosen in the center of this novel, and the figure of mothers is also
depicted in it. The universe was created so that all creatures were created in pairs.
Therefore, it is impossible to portray figures such as father or child without the images
of women and mothers.

The images of women in fiction have changed over time, and their characteristics
have taken on a different color. Now, in the works created in Uzbek literature, the
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image of a woman has shown its many facets. The works did not depict women’s
admonitions and conclusions. Instead, it began to give a wider place to the artistic
interpretation of their place in society, their active struggle, as a bright manifestation
of social life.

In the works of the current period, women are being interpreted as a participant
of social life, as a fighter for family happiness and justice in society. The novel “Ota”
(“Father”) by Ulugbek Hamdam is distinguished by the different way of expression
and subject structure [2].

In the novel “Ota” (“Father”) by Ulugbek Hamdam there are female characters
depicted at the unique level of character, such as Aychechak sister, Yogdu, Sevinch.
It is not difficult to perceive and understand not only the father’s but also the mother’s
desires and requests to a greater extent at the heart of desire, need and hope to have a
child in the family.

Aychechak sister goes to various azayimkhans (fortune tellers), worried that her
only child is passing away childless and that her generation will not continue. In the
work, the character of Aychechak sister is depicted as a woman who believes in
“bid’at” (useless traditions). His son Pulat tells everyone that he went to these
azayimkhans (fortune tellers) when he was a child. He thinks that this is the result.
Aychechak sister went to azayimkhans (fortune tellers) and learned what to bring to
them.

We can take as an example that when their granddaughter Sevinch went missing,
she took a piece of her shirt and went to the fortune teller. Aychechak sister tells them
that she will sacrifice an ox for them if they find her grandson. She wants her children
to be safe from accidents and pain [2].

In the character of Sevinch, an innocent teenage girl, a schoolgirl is depicted so
attractively that it is possible to recognize that the writer has shown his high skills
through the sentences in their speech. For example: “...Hey, that’s not the right thing
to do, girl! After all, we agreed with you: apart from the fact that | am the father and
you are the daughter, we also said that we are comrades and friends. Do you
remember? Is this friendship? I see that something is bothering you. If you don’t tell
me, our friendship will not be true. It will be a lie. You are considered to have cheated
me! Or are you trying to cheat?

- No...

- Tell me.

-Father, can I have other friends than you? Sevinch said sadly [4].

Conclusion. Different female characters in this work of U.Hamdam were
created, some are old women who believe in ancient traditions, while others are
depicted as teenagers and students who behave very modernly. Differences in their
characters, views on understanding the world, and conflict of ideas are convincingly
explained based on real-life events.

The novel “Ota” (“Father”) holds a significant place in modern Uzbek literature
due to its artistic colors and detailed portrayal of the characters. Studying the artistic
methods used in such works proves valuable for contemporary Uzbek literary studies.
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Introduction. The current significant socio-political, economic, legal, cultural
changes in the world make qualitatively new requirements for the content and character
of the work of qualified designers. This situation assumes a complex approach to the
problem of training qualified designers. The integrated approach to the training of
qualified designers, in its place, calls for a rational organization of the educational
process and the development, improvement and integration of the content of the
training of mature specialist personnel.

The design, which appeared in the last quarter of the 19th century — the beginning
of the 20th century, has become the most significant type of project-artistic activity in
the history of its centennial development. Today it covers all the areas that surround
man (industry, architecture, mechanical engineering, advertising, etc.lar) covering. The
modern design project is an integrated process and harmonizes the scope of various
specialties such as economics, marketing, ergonomics, psychology, sociology,
biomechanics, construction, technologist. In modern post-industrial society, design is
moving beyond the limits of its traditional interpretation of Project culture in relation
to form construction.

Literature review. Literature about the history of design or design education is
not so much in the Uzbek language and even in World theory, but sources of its study
can be found in different areas of peat (for example, fashion, industry, advertising,
mechanical engineering, architecture). In the research work, we sought to shed light on
the various points of view formed in recent decades, to rely on them in the description
of certain processes.

Also, research, books and articles on the art of industrial and applied decoration
form the source material of the dissertation. Because, most of the factors of the artist's
career as a designer appeared long before the emergence of the concept of design.
Literature on design became popular in the world by the 1930s, at which time opposite
positions arose, theoretical developments related to design practice began to form.
Nevertheless, the literature on design is not so much to divide them into groups
according to their general quality.

The role of Herbert Reed (1893-1968) in the development of design theory is
enormous. He attributed the history of design to the character of modernism, trying to
substantiate the role of the artistic evolution of design in the search for the construction
of one form or another coming from art. G.Reed's Book™ Art and industry", historically
and theoretically devoted to the problems of the two spheres, is devoted to the
disclosure of the essence of form and form construction, color and ornament. Its
conclusions are still relevant today, and it suggests that it is not permissible to conform
an industrial product to aesthetic criteria based on an analysis of the issues of the
relationship of beauty and form, but rather, the need to “develop new aesthetic criteria
in accordance with new methods of production.”[1]

The research of Nikolaus Pevzner (1902-1983), a historian of European
architecture and design, is of particular importance in the study of the theoretical
foundations of design. Based on his observations of the Fine Arts industry in England,
he wrote “Pioneer sovremennogo dwijenius. OT Willyama Morrisa do Valtera
Gropiusa “[2], becomes the author of books such as” Study on the industrial arts of
England“,” designer in industry"”. Through the static analysis of reports on the
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development of archival resources, England's Manufactory, Pevzner reveals the
place of English design in world design, covering artistic, architectural and designer
creativity. The scholar also tries in his bookthe Sources of Modern Architecture and
Design " [3] to clarify references to ar-nuvo and international style, which were widely
developed in architecture and design at the beginning of the 20th century. Professor
Pevzner clarifies stylistic principles of a confusing period, relying on about two
hundred examples of 20th-century architecture and Applied Art.

Research methodology. Design theory and design education in developed
countries has more than a hundred years of history and experience, but in Uzbekistan
this area is a relatively new educational direction, experiencing a process of
development with a rapid image in the modern artistic process. Nevertheless, to date,
there is no scientific literature on design theory in Uzbekistan, except for a small
dissertation on the development of industrial and interior design and scientific articles
that evoke long-distance imagery.

Art Historian K.Akilova attempts to explain the objective reasons for this: “on
the one hand, in our opinion, this is due to the insufficient study of the history and
theory of design in higher and secondary educational institutions. Students and
students are often given practical skills that are used in the process of working on
design objects, but little attention is paid to the philosophy and concept of design. On
the second hand, design theory is a separate new field for researchers, and it is not
actualized in the list of research ciphers. The OAK register defines the field's scientific
passport as “Technical Aesthetics and design™”.[3]

Analysis and results. Today, there are no fundamental studies in Uzbekistan,
except for several scientific literature on modern design. Socio-cultural life in
Uzbekistan in the 21st century has been actualized by a consistent study of the design
field, the implementation of its achievements in the educational process. After the
issuance of a scientific passport for the direction by the Supreme attestation Council of
Uzbekistan in a special cipher “17.00.05 — theory and history of Design”, Research on
dress design, landscape design began to appear.[4]

This research led to the emergence in our country of theory and history of
design types, problems in the field of design, world and Republic design, comparative
analysis of design education processes.

In Particular, O.In Kasimov's study, urgent issues such as the further
development of landscape design architecture, ensuring ecological balance in urban
planning, the introduction of modern methods, the effective landscape Organization of
territories through the mutual harmonization of Urban Architecture, Landscape
Architecture and design, using the rich heritage accumulated over the centuries.[5]

|.S.Baydzhanov's teaching manual "foreign modern architecture™ [6] describes
the processes that have been going on in World Architecture since the late 19th century
to this day, the specificity of architectural styles. Naturally, since design is inextricably
linked with architecture, this methodological literature is considered purposeful in
training designer specialists.

In Uzbekistan, articles in a number of OAK presidium journals as well as
scientific conference theses covered some issues related to the topic of research.
Research on design theory is regularly covered in the periodical scientific journal” art".
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M.Mirpolatova covered such issues as directions in architectural and interior
design, restoration of the city's ecobalance, research on preservation, the role of ethno-
design in maintaining a national image, originality, which became popular in today's
century.[7] Z.Babayev and H.In his scientific article, Rakhmonov conducted scientific
research on methods of improving the ability of designers in students of secondary-
special educational institutions.[8] Z.Aliyeva in the article “Subject I interior design of
Uzbekistan™ approaches to cultural studies in the field of design, the main factors of
the appeal to ethnoans, focuses on scientific and technical processes, environmental
and social problems.[9]

Even in the post-Soviet states during the years of independence, design
problems were raised as an urgent issue in a number of art schools. In particular, a
number of studies have been carried out on the theory of design in Azerbaijan. E.In
Aliyev's opinion, modern design is directly related to the visualization of culture, and
in its place it “reflects the processes of transformation of its metazabon, the
transformation of the cartoon of the universe with peat diversity — national, social,
scientific, artistic.” According to the author, design is a kind of art that occupies the
cultural space of the postmodern, a reflection of the Western world cartoon that
manifests its archetypes in the late invaders of European culture. Obviously, design is
an area that, along with artistic symbolism, is aimed at certain consumer standards and
levels, or vice versa — at consumer culture.[9]

Vyacheslav Glazichev's book™ About design: Essays on the theory and practice
of design in the West” attempts to clarify theoretical ideas about the factors of the
history of the emergence of design, the specific features of modern Western design,
design that have retained their relevance to this day. The author tries to determine the
degree of its involvement with art based on the analysis of the views of design
theorists.[10]

Also, L.N.Klimova's dissertation carried out analytical research on the
theoretical foundations of design-education in the formation of a creative personality
based on foreign and domestic qualifications, innovative approaches to design-
education in author's schools, organizational and pedagogical conditions of Project-art
education in the college and the pedagogical model of implementation technology. [11]

Conclusion and recommendations. Specialized design schools have a number
of design tutorials and textbooks, and it is through these literature that students are
taught. T.Hidoyatov, S.Kadirov, Y.The educational manual “modern equipment and
interior”, created by Abdurakhmonov in his co-authorship, highlighted the issue of
factors of the organization of the Interior, its aesthetic characteristics, the basic
principles of design, harmony with the interior composition of the equipment.[12] the
team of authors revealed the functional feasibility of the interior, the adaptation of the
composition to the social climate, conditions, the functional-spatial basis of its
organization, the form and Color Solution of the equipment in the apartment on the
example of World Architecture.
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Annotatsiya: Kiyim dizayni estetika, ishlash va qulaylik talablari bilan
belgilanadi. Ergonomika ishchini ish joyiga moslashtirishga harakat qilishdan ko‘ra,
ishchining ehtiyojlariga mos keladigan ish joyini loyihalashni oz ichiga oladi.
Magolada maxsus kiyimlarning ergonomik dizaynida mahsulotlarning konstruktiv
parametrlarini loyihalashda tadqiqot haqida so‘z boradi.

Kalit so‘zlar: maxsus kiyim, ergonomik loyihalash, konstruktiv parametr,
dizaynda loyihalash, dizayn, muhit, himoya.

AnHoTaumsi: [uzaitH oaexnapl omnpeaensieTcs TpPeOOBaHUSIMU SCTETHKU,
MIPOU3BOJIUTEIIBHOCTH U KoMbOpTa. DProHOMUKA BKIIIOYAET B ce0s MPOCKTUPOBAHKE
pabouyero Mecra B COOTBETCTBHUM C MOTPEOHOCTAMHM pAOOTHHUKA, a HE MOMBITKH
MIPUCIIOCOOUTH €ro K paboyeMy MecTy.

KuwueBble cioBa: cremnuanbHas OAEKIA, OSPrOHOMUYHBIA  JU3AilH,
KOHCTPYKTUBHBIA MapameTp, AW3aiH B Au3aiHe, Jlu3alH, OKpyxawumas cpena,
3aliuTa.

Annotation: Clothing design is determined by the requirements of aesthetics,
performance and comfort. Ergonomics involves designing a workplace to suit the needs
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of the worker, rather than trying to adapt the worker to the workplace. The article
will talk about research in the design of constructive parameters of products in the
ergonomic design of special clothing.

Keywords: custom clothing, ergonomic design, constructive parameter, design in
design, design, environment, protection.

Introduction. In recent times, there has been an increase in current issues related
to clothing. The increase in the number of consumers and users looking for products
that are differentiated and tailored to their needs and expectations will affect the design
stages, as well as the production process. Thus, understanding certain segments of
consumers and users appears as a competitive strategy that is convenient for different
individuals to develop suitable and satisfying products.[1]

In the context of fashion, clothing products provide channels of meaning and
subjective identification at the emotional level. This section deals with the application
of anthropometry and ergonomic design principles to the problem of clothing design.
The term clothing refers to a coating for the human body. In general practice, several
such layers are worn at any time in the form of underwear or outerwear.

The main requirements of clothing are: protection from the external environment
- heat, cold, wind, rain, etc.; maintaining a micro-environment - allows you to transport
heat and moisture from the body; applying minimal delimitation - allow you to move
freely and perform tasks; ease of Use - wearing and removing clothes.

Literature review. Given the direct connection between clothing and the user,
anthropometric biomechanical and ergonomic data are necessary to develop modeling
tailored to the different needs of different segments of users.

During work, a person experiences comfort or discomfort, heat and coldness,
comfort, psychological sensations of pressure on certain parts of the body, which affect
the fatigue and performance of a person. Therefore, the creation of ergonomic clothing
requires that the form of clothing fully comply with the anthropometric characteristics
of the human body and comply with ergonomic requirements.[2]

As you know, special clothes should provide a high level of ergonomics and
provide comfort for the user with the necessary level of protection, which should
correspond to the working conditions of workers, the environment and the level of
physical activity. It is impossible to design an outfit without assessing ergonomics,
which confirms its practicality and safety.

The ergonomics of protective clothing must meet the special clothing
requirements of workers. In order to develop an ergonomically reasonable design to
match dynamic compliance, the most typical actions of workers during work were
studied. In working conditions, the following tests were carried out: visual assessment
of the quality of product testing and product installation, horizontal up and down lifting
of both hands, assessing the convenience of Product Design in dynamics, taking
pictures of the product to workers in the specified movement indicators, dynamics.

Based on the results obtained in the process of studying the measurement
characteristics of workers in special clothing, ergonomic filming of the working day
for thirty days was carried out in order to update the reliability of the initial
observations. The results of the initial observations, non-relevant actions were
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excluded, and frequent actions were introduced. The final ergonomic picture of the
working day was formed at the end of the studies.[3]

The most relevant and often performed movements during the use of special
clothing are the movement of the hands, lifting them forward and up, sprains in the
elbow and shoulder joints, sprains of the legs in the knee joint with the bending of the
body. To understand the complexity of the integration of body and clothing, it is
necessary to study anatomy and body movement.

It is important to understand the balance plans of the input body, as well as its
movements such as flexion, extension and others. Thus, the multiple and
interdisciplinary interaction between the clothing project and ergonomic design
contributes to the development and resolution of the clothing projects project.
Understanding the concepts of comfort, comfort and ergonomics inherent in certain
groups is necessary in order to obtain fashion samples that correspond to their
expectations and requirements.[4]

Fashion metamorphosis has helped define the social and specific role of subjects
through the hierarchical use of fashion's various clothing and accessories throughout
the evolution of societies. Its symbolic nature reflects the subjective and cultural
aspirations of a certain period, which, in turn, significantly reflects the physical and
constructive aspects of fashion products, especially clothing.[3]

Symbolically, given the physical and material aspects of clothing, one can see the
infinity of changes that represent the social cultural and technological context of a
given period. Fashion innovation has disrupted the rigid structure of corsets that put
pressure on women's abs and is designed to create and define a thin waist, a raised chest
and the right position.[5]

Research methodology. Thus, under the new industrial characteristics adapted to
the growing requirements of the sewing product, a rapid production system began to
be used. The new industrial system helped to make a big difference in the process of
creating and developing fashion products.

With the advent of mechanization and mass production, the demand for products
has increased significantly due to new social groups with high purchasing power and
new forms of consumption, consequently, this system has rapidly spread in several
regions of the world, helping to strengthen the textile industry in HFM as well.

The stages of clothing design and planning became increasingly sophisticated in
relation to new textile and industrial technologies, as well as more sensitive to social
and cultural movements. The hedonistic consumption became more and more intense,
primarily with the aesthetic and symbolic elements of fashion products.[6]

With industrial production, measurements of clothing shapes and sizes began to
become important to cover the measurement standards of some individual variations.
It will be possible to identify the user if he knows them well, recognizes their needs,
capabilities and limitations. the occurrence of accidents, health damage and discomfort
in advance. Consequently, individuals are gradually seen as users rather than as
ordinary consumers.

In this process, the interdisciplinary characteristic of ergonomics is perceived as
a contributing factor to mediation between body and clothing, a science that can offer
the user constructive tools that can be able to ensure safety, comfort and health.
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From the point of view of fashion, to create a product of aesthetic and
ergonomic quality, it is necessary to analyze all the articulation of the body that is in
direct contact with or holds the garment. Convective modeling primarily uses user
statistics such as waist, thigh, and neck circumference; body or arm length; etc.[6]

Analysis and results. This information affects the size of the garment.
Alternatively, the individual contributions of certain segments of users will help to
correctly draw or shape certain parts of the garment, which must be specific and
suitable for different needs and expectations describe this fact.

Each region of the body must be analyzed in order to correctly inform about how
clothing works in connection with physical movements. For example, hands, feet,
thighs and heads perform several actions that can contradict certain characteristics in
specific clothing, such as narrow sleeve armholes or collars, loose paints, etc.[4]

Consumers are increasingly looking for fashion products that offer unique
physical qualities such as comfort. In this context, innovation and differentiation
strategies are located ahead of competitors who are important to support the
relationship between the product and the user, as well as the brand.[1]

Conclusion and recommendations. To do this, understanding the specific
segments of the consumer and users appears as a competitive strategy that is favorable
to specific needs and desires for adequate and satisfying fashion products. Therefore,
understanding the factors that can affect the purchase and use of a piece of clothing
will be necessary to control the process of designing fashionable products. From this
logic, the biophysical, anthropometric and social characteristics inherent in each
segment of interest must always be taken into account in the creative process.

These variables, when handled and applied correctly, add value to the product
through partnerships and integrity in the user-Action Task-clothing interaction. In
addition, taking into account the close connection between clothing and the body, the
fashion product creates the value of considerations inherent in the perception of certain
aspects, such as usability, likability, comfort, pleasure, satisfaction of individual and
subjective needs. Clothing design is determined by aesthetics, performance and
comfort requirements.
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Annotatsiya. Iqtisodiy va ijtimoiy geografiya darslarida talabalarga statistik
ko’rsatkichlarning mohiyatini, ularni hisoblash, tahlil qilish va izohlash malakalarini
shakllantirishning to’rt bosqichi ajratilgan. Har bir bosgichda amalga oshiriladigan
ishlar va ularning xususiyatlari izohlangan.

Kalit so’zlar: iqtisodiy va ijtimoiy geografiya, aholi, bosqgich, demografiya, absolyut
ko’rsatkich, tug’ilganlar soni, statistika, sanoat, transport.

AnHoramus. Ha ypokax 3KOHOMHYECKOM W COLMAIbHON reorpaduu y ydaniuxcs
BBIJICJISIFOTCSL YETHIPE 3Tarna (OPMUPOBAHUS CYIIIHOCTU CTATUCTUYECKUX IMOKa3aTeseH,
HAaBBIKOB KX pacyeTa, aHaliM3a W UHTepnperanuu. PazbsicHsoTCS padoThl,
BBITIOJIHSIEMbBIC Ha KaXKJIOM 3Tare, U UX OCOOCHHOCTH.

KioueBble cioBa: 3KOHOMHYECKass W cColMalibHasl reorpadus, HaceleHue, JTarl,
neMorpadus, a0COJIFOTHBIN KO3(PGUIIMEHT  POXKIAEMOCTH, CTaTUCTHKA,
MIPOMBITIUICHHOCTD, TPAHCTIOPT.

Abstract. In the lessons of economic and social geography, students are divided into
four stages of developing the skills of calculating, analyzing and interpreting the
essence of statistical indicators. The work to be carried out at each stage and their
characteristics are explained.

Key words: economic and social geography, population, stage, demography, absolute
figure, number of births, statistics, industry, transport.

Introduction. One of the most researched areas of geography in higher education is
economic and social geography. Students are forced to work harder on themselves
because this subject, in particular, contains complicated knowledge about the
population’s economic (output), social (consumption), and demographic (regeneration
of the population) aspects. Statistical indicators offer improved data integration in this
aspect. Economic and social geography generally have a direct relationship with
statistics and frequently employ its indicators.

A well-thought-out technique is required to teach students to work with statistical
indicators characterizing the economic and social condition, and with the aid of this,
the efficacy of students’ cognitive activity can be boosted. Teaching technology is one
strategy to address students’ academic issues, in line with E.N. Kabanova-summary
Meller’s of the theories of techniques and student mental growth. They are made up of
activities grouped from various (big, small) systems. According to D.N.
Bogoyavlensky, “a system of processes or operations of analysis, synthesis,
abstraction, generalization, etc. specially arranged for handling certain types and
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different degrees of complicated problems is what is meant by “methods of mental
activity.” [1]
Based on the above, with the help of statistical indicators in the study of economic and
social geography, students’ calculation methods consist of several sequential logical
processes and actions combined with a common goal. Based on the methodology of
working with statistical indicators applied by N.N.Petrova, all methods of working with
statistical data can be used in the practice of studying economic and social geography.
[2] These are the following:
o collecting the necessary statistical data;
o comparison of selected characters;
o determination of complex statistical indicators;
o analysis of all materials;
o preparation of tables, graphs, diagrams.
Analysis and results. At the same time, the system of tables, diagrams and indicators
is also important in the methodology of economic and social geography of higher
education. It is necessary for teachers of higher education to form students the essence
of statistical indicators, their calculation, analysis and interpretation skills. The
methodology of teaching statistical indicators of economic and social geography in
geography of higher education includes the following four stages.
Step 1 - formation of statistical indicators: mathematical materials serve as the basis
for performing these actions. At this stage, indicators are named using numbers and
letters.
In economic and social geography, letters of the Latin and Greek alphabets are mainly
used for this purpose. In addition, we suggest replacing them with local alphabet letters.
The reason is that they are more understandable to students than Greek letters. For
example, AS is the population; AZ - population density, EFS - land use efficiency, SFS
- water use efficiency, TK - natural reproduction, etc. This allows students to connect
indicator names with letter symbols and reinforce their knowledge.[3] At the same
time, as in other subjects (physics, chemistry, mathematics), it can be used in
combination (alternately). For example, in the population density formula, the area of
the territory can be designated as Latin “S” or Cyrillic “M”.
In our opinion, in the scientific naming of some statistical indicators, its change should
also be taken into account. For example, “territorial production complexes” TPC
(HIChM) - changed over time, non-production complexes were added to it and
renamed as territorial complexes - TC (HM). [4]
Step 2 - identification of information and clarification of signs of its application, this
stage allows students to apply theoretical knowledge in practice. The definition of the
indicator used and its name should be scientific and not too complicated for students
to understand. It’s better to keep it relatively simple. Usually, the result of a production,
composition in percent (%), birth, natural reproduction, salinity of water is given in
ppm (%0). Some higher rates may be expressed in larger numbers (ten thousand, one
hundred thousand, etc.). In economic and social geographical studies, arithmetic mean,
geometric mean, balance, fashion indicators are also used. [5]
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It should be noted that it is appropriate to use this indicator in specific educational
conditions, on a specific topic of the lesson. The topics describe phenomena related to
agriculture, industry, transport, or population geography and demography, as well as
their territorial characteristics. The teacher should set the tasks in absolute or relative
terms, determine its similar value together with the students, and then, using an
example, teach its direct use in several stages.

Step 3 - creating a mathematical model. In this case, the teacher should provide the
students with the calculation formula of the problem to be worked on and define its
measurement units. Here, the teacher should not just distribute the examples, but
should provide the students with information about each of them. For example:
The absolute indicator of natural population increase is expressed in the difference
between the number of births and deaths and is determined using the following
formula.

K=T-O’
Here, K is the natural increase; T-number of births in a certain period; O’- is the number
of deaths in a certain period.
Its relative indicator is used when comparing natural population growth by world
regions, countries, individual regions, districts. On the basis of an absolute indicator,
regions cannot be compared, because the population of each region is different, and the
number of births and deaths in them depends on the total population. The relative
indicator of the natural increase of the population is determined by the coefficient of
the natural increase of the population. Population natural reproduction coefficient
represents the absolute rate of natural reproduction per 1000 inhabitants in per thousand
(%o).
The coefficient of natural reproduction of the population is determined using the
following formula.

Kk = %xlOOO

Here, Kk is the coefficient of natural reproduction; K — natural reproduction; S - the
average number of the population in a certain period; 1000 per 1000 people.

Also, the coefficient of natural reproduction of the population can be known from the
difference between the birth rate and the death rate. For this, it is necessary to determine
the birth and death rates.

The birth rate represents the number of children born per 1000 inhabitants in per
thousand (%o) and is determined using the following formula.

Tk = TgxlOOO

Here, Tk is the birth rate; T — number of births; S - the average number of the population
in a certain period; 1000 per 1000 people.

In this case, we will not write the formula in a ready-made form, but consider the most
optimal development ways to obtain it based on the definition of the indicator. It should
be remembered that the definition of the indicator and the content of its formula,
although related, are not the same. Knowing the meaning, you can make a formula, and
conversely, knowing how to read the formula, you can give a definition of the


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. SEPTEMBER, 2023 9. ISSN 2181-9750

calculated indicator. For example, the death rate is the number of deaths per 1,000
of the population per year. Knowing this definition, students can formulate its formula.
To calculate it, it is necessary to divide the number of deaths in the country in one year
(O’) by the annual population (S) and multiply this ratio by 1000. So, the formula for
this indicator is:

O'k = % x1000
Here, O’k is the death rate; O’ is the number of dead; S - the average number of the
population in a certain period; 1000 per 1000 people.
If the birth and death rates are known, the rate of natural reproduction is determined
using the following formula.

Kk =Tk - O’k
Here, Kk (CNR) is the coefficient of natural reproduction; Tk (BR) — birth rate; O’k
(DR) is the death rate.
Step 4 - practical interpretation of the digital indicator. After the calculations are done,
the geographical analysis is carried out. It is very necessary to teach students about
statistical indicators that describe the economic and social geographical situation.
Conclusion. The teacher always monitors how much the work done with the help of
the mathematical model is strengthened in practice. In the process of strengthening
methodological knowledge, students acquire the skills of calculating and analyzing
indicators first together with the teacher, and then independently. A number of simple
tasks are given to perform the calculation, which can be presented as an element of
practical work (it 1s also possible to have several options using the form of teaching in
groups). For example, using the above formula, the industrial, agricultural production
of regions (continents or countries) is compared with each other or with the average
indicators of other regions. In addition to mathematical calculation, students can be
asked to show the values obtained in a graphical or cartographic form.
In addition to these, we believe that working with statistics can include data
comparison, calculation, systematization, graphical interpretation, numerical data
analysis and summarization, and the use of questions and assignments.
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Annotatsiya: Ushbu magolada [Zn (L1)2(Gli).]2H,O (L,-paratsetamol, Gli-
glitsin aminokislotasi) kompleks birikmasi sintezi va uning kristall tuzilishi muhokama
gilingan. Shu bilan birga, reaksiya unumining vaqt, harorat va reagentlar
konsentratsiyaga bog‘liqligi ham o‘rganilgan. Sintez gilingan kompleks birikma 1Q-
Furye-spektroskopiya, element analiz va rentgen strukturaviy analiz usullari
yordamida o‘rganildi. Kembrij kristallografik ma’lumotlar (CCDC-2023) bazasi
tahliliga binoan, 2023-yilgacha paratsetamol (atsetaminofen, para-
gidroksiatsetanilid)ning 142 ta, glitsin (aminosirka kislota) ning esa 1430 ta metall
komplekslari olingan va tuzilishi aniglangan. Ik bor paratsetamolning biogen element
rux va aminokislotaladan iborat [Zn(L1)2(Gli)2] 2H,0O tarkibli kompleks birikmasi
sintez qilinib, monokristallari o‘stirildi.

Kalit so‘zlar: Koordinatsion birikma, paratsetamol, glitsin, element analizi,
rentgenstrukturaviy analiz, monokristall, dimetilformamid (DMFA).

AHHOTanMsA: B JaHHOW CTaThbe pacCMaTPHUBACTCS CHHTE3 KOMILJIEKCHOTO
coequnaenust [Zn(L1)2(Gli)2] 2H20 (Li-mapaneramon, Gli-aMMHOKHCIIOTA TIUIMH) U
CTO0 KPUCTAJUIMYICCKAA CTPYKTYypaA. KpOMe TOT'O, B HCCJIICAOBAHUHN OCHOBHOC BHUMAHUC
YACIIO0Ch  3aBHCUMOCTH  TCUHCHHUA  PCAKIIMKM OT BpPEMCHU, TCMIICpATYPblI U
KOHILCHTpAlMK pCarcHra. KommiekcHoe COCAMHCHHUC aHAJIN3HMPOBAJIN PA3IMYHBIMHU
Merogamu, Bkmwoyas HK-®Dypbee-CieKTpOCKOINNIO, 3JEMEHTHBIA  aHalu3 U
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PEHTIeHOCTPYKTYpHbIM  aHamm3. Ilo  manHeiM  ananu3a  KemOpumkckoi
kpuctaiorpaduueckoit 6a3pl nanupix (CCDC-2023) no 2023 roxa momyueHo 142
METAJJIOKOMITJIEKCOB Taparieramosia (ameraMuHo(eH, naparupoKcualeTaHmIng) 1
1430 MeTamIOKOMIUIEKCOB TIUIMH (AMHUHOYKCYCHasl KHCIIOTa) M ONPEIEICHBI HUX
CTpykTyphi[1,2]. BnepBble CHHTE3UPOBAHO H  BBIPANICHO  MOHOKPHCTAJLIBI
KOMIUICKCHOI'O COCIMHCHUS IIapalcraMojia, COCTOAIICTO M3 OHMOT€HHOT0 JJIEMEHTA
ruHKa 1 aMuHOKHCITOT [ZN(L1)2(Gli)2]2H-0.

KiroueBble ciioBa: KOOpI[I/IHaHI/IOHHOG COCAUHCHUC, IIapancTaMoOlJl, I'NIMIIWH,
JIEeMEHTHBIN aHallnu3, peHTFCHOCTPYKTypHBIfI aHaJInu3, MOHOKPHCTAJLI,
numetmipopmamuy (JIMDA).

Abstract: This article discusses the synthesis of the complex compound [Zn
(L1)2(Gli)2])-2H20 (L;-paracetamol, Gly-glycine amino acid) and its crystal structure.
At the same time, the dependence of the reaction yield on time, temperature and
concentration of reagents was also studied. The synthesized complex compound was
studied using IR-Fourier spectroscopy, elemental analysis and X-ray structural analysis
methods. According to the analysis of the Cambridge crystallographic database
(CCDC-2023), 142 metal complexes of paracetamol (acetaminophen, para-
hydroxyacetanilide) and 1430 metal complexes of glycine (aminoacetic acid) have
been obtained and their structures determined by 2023. For the first time, a complex
compound of paracetamol consisting of biogenic element zinc and amino acids
[Zn(L1)2(Gli)2]2H,O was synthesized and monocrystals were grown.

Keywords: Coordination compound, paracetamol, glycine, elemental analysis,
X-ray structural analysis, single crystal, dimethylformamide (DMFA).

Introduction: There is a growing interest in synthesizing metallocomplexes of
biologically active compounds with biometals and studying their physicochemical
properties. It is important to use these compounds as antibiotics and anti-inflammatory
preparations in pharmaceuticals, biologically active substances in medicine and
antibacterial active substances that inhibit the growth of bacteria for microorganism
cells. Complex compounds are used for a variety of biological processes, and the
interest in them is growing. These compounds are made up of ternary systems
consisting of biometals, bioactive ligands, and amino acids. The mixed ligands found
in these systems serve as the basis for many biological processes [3]. The elements
formed from them belong to the class of compounds containing nitrogen and oxygen,
and they are widely used in medicine as various drugs.

Literature review: Scientific research aimed at determining the synthesis of
complexes of paracetamol with biometals, their spatial structure, “bioactivity-
structure” relationship is being conducted in leading scientific centers and higher
educational institutions of the world, including Delhi Institute of Pharmaceutical
Sciences and Research (India), Institute of Inorganic Chemistry of Aachen University
(Germany), Institute of General and Inorganic Chemistry, Moscow State University
(Russia), University of Tokyo (Japan), Royal Institute of London (England). As a result
of world research on the structure of complexes of acetaminophen with biometals and
their biological activities, a number of scientific results were obtained, including the
following: synthesis of metal chelate complexes was carried out, their spatial structure
and charge density were determined (Institute of Inorganic Chemistry of Aachen
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University, Germany); mixed-ligand coordination compounds involving
carboxylates were synthesized (Institute of General and Inorganic Chemistry, Moscow
State University, Russia); complexes based on biometals were synthesized, molecular
and crystal structures, as well as bioactivity were determined (Royal Institute of
London, Great Britain); polymer-type coordination compounds of carboxylic acids
were obtained (Engineering-Technical Institute, China);

In the world, the scientific researches of Imanakunov B.I., Sulaymankulov K.S.,
Tsivadze G.V., Tsintsadze G.V., Kharitonov Yu.A., B. Kol, M. Holt, Hamilton V.S.,
Kozlova I.A., Savinkin Ye.V. and others are dedicated to the synthesis and
physicochemical analysis of complex compounds of 3d metals and paracetamol in
solutions. Leading scientists of our country Parpiev N.A., Khodjaev O.F., Khakimov
Kh.Kh., Ibragimov B.T., Sharipov Kh.T., Azizov T.A., Azizov M.A., Kadirova Sh.K.,
Kadirova Z.Ch., Ibragimov A.B., Ashurov J.M. and their students have synthesized a
number of biologically active coordination compounds used in medicine and other
fields of the national economy. The technology of obtaining complex compounds of
various salts of metals with organic ligands was developed, the processes of formation
of coordination compounds in solutions and solid phases were studied. The
physicochemical properties of the synthesized compounds were analyzed. Despite the
fact that there are many experimental materials for the study of complexes of metal
salts with substances containing an amino group and a carboxyl group, the synthesis of
mixed ligand metallocomplexes of zinc chloride with paracetamol and glycine amino
acid from these 3d metal salts has not been studied in solution. In addition, there is no
information about the coordination structure of compounds of this class.

Research Methodology: In the process of this work, a complex combination of
paracetamol, which is considered to be a weak anti-inflammatory and pain-relieving
drug widely used in medicine, was synthesized with zinc metal from biometals. The
synthesis process was carried out as follows. Initially, solutions of paracetamol in ethyl
alcohol were prepared and neutralized with caustic alkali in order to increase its
reactivity. Then, the obtained potassium salt solution is mixed with a solution of
ZnCl,-4H,0 crystalline hydrate salt taken in a ratio of 2:1. During the reaction in
laboratory conditions, a solution of 1.0 mmol of ZnCl,-4H,0 salt dissolved in 10 ml of
distilled water is added to a solution of 2.0 mmol of paracetamol potassium salt in 20
ml of ethyl alcohol. Then it was thoroughly mixed in a MS-H280-Pro magnetic mixer
for 40 minutes at a temperature of 45-50°C [4,5]. At the next stage, a small amount of
glycine solution of neutral amino acid was added to the prepared mixture, and it was
thoroughly mixed again in a magnetic mixer for 20 minutes at a temperature of 40°C.
This mixture is left to evaporate slowly. As a result, a new complex compound of
paracetamol was obtained and monocrystals were grown [6]. The obtained single
crystal was washed in dimethylformamide and purified. Then its parameters were taken
in the X-ray diffractometer in the form of a cif file, and its parameters were determined
using Mercury and Plato programs. The image of this obtained single crystal is as
follows.
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Figure 1. lllustration of the complex compound [Zn(L1)2(Gli)2]-2H20

Analysis and results: The amount of metal in the synthesized complex was
determined on the Novaa 300 apparatus of Analytic Jena (Germany), and the analysis
of carbon, hydrogen and nitrogen elements was determined on the “EA 1108~
apparatus of Carlo-Erba (Italy) (Table 1) [7]. The 1Q spectra of the compound were
obtained, in the area of 400-4000 cm™* by IRAffinity-1S spectrophotometer of the firm
Shimadzu (Japan) samples were prepared with KBr tablets with a diameter of 7 mm.
X-ray structural analysis was obtained on an Xcalibur Roxford Diffraction automatic
diffractometer at a temperature of 293 K (Cu Karadiation, k = 1.54184 A, xscan mode,

graphite monochromator) [8].

Table 1

Results of elemental analysis of a complex of zinc chloride with glycine and

paracetamol
Zn % C, % H, % N, %
Compound - 2 = 3 - 3 5 £
5 3 5 3 5 = |5 |3
L < L < e < e <
O o O O
[Zn(L)2(Gli)z] 2H.0 10,28 [ 11,67 41,81 |4254 [5,05 516 | 122 126
Table 2
Crystallographic data of the synthesized complex compound
Parameter | Values Parameter | Values
[Zn(L1)2(Gli)2]-2H20
Formula C24 Ha2s N4 O19 Zn, Crystal size, mm 0,2 x0,3 x0,32
2(H20)
Molecular mass 633.93 Temperature T,°’K 293(2)
Syngonia Triclinic Scan interval 0,° 2,14; -24,00
Spatial group Al Interval etc —4:6; —8:8;
—16:15
a, A 15.1108(8) Total reflexes 4330
b, A 21.4320(13) The number of independent 972
reflexes
c, A 21.4320(3) Rint 0.046
a° 81.783(16) F2>26 (F2) 884
criterion
Be 86.401(14) Defined parameters 148
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v ° 76.367(15) Quality of structure detection 1.08
V, A3 6965.810 R1, WR2 (1>24 (1)) 0.0648, 0.1535,
0.97
Z 2 Apmin/max, eA'3 0.40, 0.49
Dx, g/cm® 0.302 CCDC-number and ref-code
u(CuKa), mm-1 0.190
Table 3
Bond lengths and bond angles of a complex compound

Bond d, A Angle o, degree
Zn(1)-0(1) 1.8707 0(1)-Zn(1)-0(2) 110.85
Zn(1)-0(2) 1.9012 0(1)-Zn(1)-0(3) 112.12
Zn(1)-0(3) 1.9025 0(1)-Zn(1)-0(4) 110.71
Zn(1)-0(4) 1.8153 0(2)-Zn(1)-0(3) 122.09
0(1)-C(10) 1.2113 0(2)-Zn(1)-0(4) 98.84
0(2)-C(1) 1.3910 0(3)-Zn(1)-0(4) 100.33
0(3)-C(2) 1.3911 Zn(1)-O(1)-C(10) 123.90
0(4)-C(9) 1.2023 Zn(1)-0(2)-C(1) 131.59
0(5)-C(5) 1.2119 Zn(1)-0(3)-C(2) 132.38
0(6)-C(6) 1.2112 Zn(1)-0(4)-C(9) 115.65

Figure 2. Interatomic bonding and bond length of the obtained complex

compound [Zn(Ly)2(Gli)2]2H20
The parameters of the elementary cell of the crystal are as follows: spatial group Al,
a=15.1108(8)A, b=21.4320(13)A, c=21.4320(3)A, «=81.783(16)°, p=86.401(14)°,
y=76.367(15)°, V=6965.810(2)A;, Z=2. [Zn(L1)2(Gli),]2H,O complex is
mononuclear, formed by paracetamol and glycine molecules of Zn,+ ion, neutral in
nature. The value of the distance between Zn(1)-O(1), Zn(1)-O(2), Zn(1)-O(3),
Zn(1)—O(4) bonds in the complex is equal to 1.8707A., 1.9012A., 1.9025A ., 1.8153A
[9,10].

Table 4
Hydrogen bonds in the crystal structure (A°)
Bond Distance, A Angle Atomic coordinates, A
D-H---A D-H H--A DA D—H---A,
degree.

[Zn(L1)2(Gli)2] 2H20

http://khorezmscience.uz 79



http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. SEPTEMBER, 2023 9. ISSN 2181-9750

C(22)-H(16)...0(4) 1.10 2.58 3.658 166 | 1/2+x,1/2+y,1/2+2
C(16)-H(17)...0(2) 1.09 2.16 2.722 100 |-1/2+x,-1/2+y,z
C(16)-H(17)...0(3) 1.09 2.20 2.707 106 X, 1/2+y,1/2+2
C(12)-H(20)...0(6) 1.10 2.44 2.850 101 X 1/24y,1/2+7

During the formation of a coordination compound, the glycine molecule in the
compound is connected to the central zinc atom through the nitrogen atom of the amino
group, and paracetamol is connected to the central zinc atom with the oxygen atom of
the carbonyl group. Also, the central element zinc contains two more water molecules
in the process of forming a complex compound. The difference in the distance between
the zinc atom and the oxygen atom in glycine is explained by the Jan-Tellar effect. The
central zinc atom in the complex compound is coordinated to form a triclinic molecule,
and the size of the crystal is 0.24x0.16x0.12 [11,12]. The central zinc atom has a
coordination number of 6 and is hybridized in the sp3d?state.

Conclusion: For the first time, a complex compound containing
[Zn(L1)2(Gli)2] 2H,O was synthesized and its crystal structure was studied. The
parameters of the unit cell of the single crystal of the complex compound are as follows:
it was shown that the spatial group is Al, a=15.1108(8)A, b=21.4320(13)A,
c=21.4320(3)A, =81.783(16)°, p=86.401(14)°, y=76.367(15)°, V=6965.810(2)As,
Z=2. The coordination number of the central ion in this synthesized complex
compound is equal to 6, and it is formed in an elongated octahedral form. The activity
of the complex compound formed by the paracetamol molecule with zinc and glycine
amino acid calculated from biogenic elements, more precisely, the range of action of
paracetamol itself, was proved several times using physico-chemical analysis methods.
The structural data (space structure and all crystallographic sizes) for this single crystal
of the [Zn(L1)2(Gli)2]2H,O coordination compound have been deposited in the
Cambridge Crystallographic Structure Database for use in the synthesis of similar
compounds.
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Annotatsiya: Tadgiqotlarimizda o-almashgan aromatik aminlarning mochevina
bilan reaksiyaga Kkirishish qobiliyatini GAMESS dasturining SPK-DZP basis
to‘plamida kvant kimyoviy hisoblashlar qilingan va eksperimental natijalar bilan
taggoslanib, aminlarning reaksiyaga kirish qobiliyati, mexanizmi va nisbiy faollik
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gatori taklif gilingan. Reaktsiya natijasida benzimidazolin-2-on, benzoksazolin-2-
on, benzotiazolin-2-on sintezi amalga oshirilgan.

Kalit so‘zlar: o-aminofenol, o-aminotiofenol, o-fenilendiamin, benzimidazolin-
2-0n, benzoksazolin-2-on, benzotiazolin-2-on, mochevina, siklizatsiya.

AHHOTanus: B nHameid paboTe mnpoBeneHbl KBAaHTOBO-XMMHUYECKHE PacUeThl
CIIOCOOHOCTH 0-3aMEIIEHHBIX apOMATHUYECKUX AMHUHOB pearupoBaTh C MOYEBUHOUN B
6azoBoM Habope SPK-DZP pacuernoii mporpammbl GAMESS, u comocrasiens! ¢
OKCIICPUMCHTAJIbHBIMH  PC3YyJIbTaTaMU peaKHI/IOHHOﬁ CIIO0COOHOCTH AdMHWHOB, ObLIH
MPCAJIOKCHBI MCXAaHU3M MW OTHOCHUTCIIbHAA AKTHBHOCTD. B PE3YIbTAaTC PCAKINU
OCYIIIECTBJICH CHHTE3 OCH3UMHIA30JIMH-2-0Ha, OCH30KCa30JIMH-2-0HA U
OCH30THA30JIMH-2-0Ha.

KawudeBble cjoBa: o-aMuHO(eHOJ, 0-aMUHOTHO(EHOJ], O-(eHUJICHIUaMUH,
OCH3MMUIA30JIMH-2-0H, OEH30KCa30JMH-2-0H, OCH30THA30JIMH-2-0H, MOYEBHHA,
LIKIA3A1A.

Abstract: In our research, quantum chemical calculations of the ability of o-
substituted aromatic amines to react with urea were carried out in the SPK-DZP basis
set of the GAMESS program, and compared with experimental results, the range of
amines' reactivity, mechanism and relative activity was proposed. As a result of the
reaction, synthesis of benzimidazolin-2-one, benzoxazolin-2-one, and benzothiazolin-
2-one was carried out.

Keywords:  o-aminophenol,  o-aminothiophenol,  o-phenylenediamine,
benzimidazolin-2-one, benzoxazolin-2-one, benzothiazolin-2-one, urea, cyclization.

Introduction. Currently, there are many methods of synthesizing heterocyclic
compounds, including the formation of compounds containing bonds such as carbon-
nitrogen, carbon-oxygen, carbon-sulfur, and intramolecular cyclization reactions of
aromatic and heterocyclic compounds using various reagents is important.

It is possible to cite practical studies on cyclization with the participation of
various reagents, in particular, urea, thiourea and its derivatives, in obtaining nitrogen-
containing heterocyclic compounds. Also, information on the use of cyclization
reactions of o-substituted aromatic amines using various ureas as a starting material in
the synthesis of five-membered heterocyclic compounds containing two heteroatoms
condensed with a benzene ring - benzazoles and their derivatives [1-12].

The literature contains various information on the synthesis of benzoxazole and
its derivatives, the main of which are the condensation reactions of o-substituted
aromatic amines with carboxylic acids, their derivatives, as well as aldehydes and
ketones [13-19].

As can be seen from the literature, reactions of o-substituted aromatic amines with
various ureas were studied in the synthesis of benzazoles. However, they did not
provide information on the cyclization of benzothiazolin-2-one, the reaction
mechanism, and the relative activities of amines.

Therefore, we aim to provide suggestions on the reactivity of amines in the
reactions of o-substituted aromatic amines (o-aminoaniline, o-aminophenol, o-
aminothiophenol) with urea, the compatibility of practical results with theory, and the
mechanism of reactions, and performed quantum chemical calculations.
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Research methodology. The GAMESS (USA) calculation program is widely
used to perform quantum chemical calculations on many types of molecules. GAMESS
(USA) can perform several general computational chemistry calculations, including
the Hartree-Fock method, density functional theory (DFT), generalized valence
bonding (GVB), and multiconfigurational self-consistent field (MCSCF). After these
SCEF calculations, correlation corrections can be estimated via configuration interaction
(Cl), second-order Meller-Plesset perturbation theory (MP2), and combined clustering.
Relativistic corrections can also be calculated.

GAMESS (USA) also has a number of decomposition methods that allow the user
to more conveniently calculate large molecular systems by breaking a large molecule
into smaller, feasible parts.

Although the program does not perform molecular mechanics directly, it can
perform mixed quantum mechanics and molecular mechanics calculations by
interfacing with effective fragment potentials or the Tinker code. The fragment
molecular orbital method can be used to apply large systems by dividing them into
fragments.

Taking into account the possibilities indicated above, in order to study the
reactions between urea and o-substituted aromatic amines in-depth and to theoretically
confirm the range of relative activity, to evaluate the causes of chemical reactions and
the probabilities of the formation of the obtained substances' quantum chemical
calculations were performed.

Analysis and results. It is known from the literature that the urea used in the
synthesis process decomposes when heated at a high temperature, forming NH3 and
HOCN acid [4]. At high temperatures, HOCN acid formed from the decomposition of
urea reacts with o-substituted aromatic amines to form intermediate compounds la-c.
Compounds l1a-c undergo an intermolecular condensation reaction at high temperature,
NHj; is released and compounds benzimidazolin-2-one (BION), benzoxazolin-2-one
(BN) and benzothiazolin-2-one (BTON) are formed [7, 8].

NH, NH, H
N NH, t,°C N
O=—=C=—NH ) > o

\ -NH;
NH, N o N
H

NH,
()—C—NH
>—0
OH
I NH, t,°C
O=—C=—NH
(X == @)\ — @D:o
X, d

1c
Quantum chemical calculations were performed on the starting materials used in
the syntheses and the obtained products. Quantum chemical calculations were
performed in the B3LYP exchange-correlation energy functional approximation class
of DFT, the SPK-DZP basis set of the GAMESS (General Atomic and Molecular
Electronic Structure System) calculation program developed by the Gordon research
group at lowa State University, USA [21, 22]. The total energies, charge distribution,
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and potential field values of the molecules of the initial and formed substances were
determined through calculations, and based on the obtained results, conclusions were
made regarding the states of the reactive parts of the molecules during the reaction. In
addition, thoughts were held about the probabilities of the creation of products. Below
are the total energy values of the initial and synthetic molecules obtained in quantum
chemical calculations (Figure 1).

-0.09 007

Ei=-342,7502937 a.u. Ei=-362.61608449 a.u. E= -685.5428997 a.u.

0-Aminoaniline 0-Aminophenol o-Aminothiophenol
H124'Z H11 +Y

H15

E= -454.867709 a.u. E= -474.72406207 a.u. E=-797.65378578 a.u.
BION BN BTON

Figure 1. The total energies of the molecules of the starting substances and the
products obtained in the synthesis, determined by quantum chemical calculations

Based on the smallness of the total energy values of the products, the probability
of forming all products can be considered energetically favorable. By studying the
stability levels of chemical bonds in the functional groups involved in the chemical
reaction and the distribution of the electron charge density in atoms, it helps in a certain
sense to clarify the ideas about the mechanism of the process.

If we pay attention to the charge density distribution of the atoms in the functional
groups —NH;, —OH, —SH, participating in the reaction of the molecules of the initial
substance, it can be seen that the charge densities of N, O and S atoms are equal to -
0.09, -0.19 and -0.25, respectively. The fact that the electron density is greater in the S
atom than in other atoms can increase the mobility of the H atoms. The higher the
charge density of atoms, the more likely HOCN acid will interact with the functional
group on which this atom is located. At the first stage of the reaction, HOCN acid reacts
with the starting materials and compounds 1a-c are formed.

H12 H17 H12

H12

la
E=-511,38560072 a.u. E=-531,241585 a.u. E=-854,1684494 a.u
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Figure 2. Total energies of molecules of the intermediate substance formed in the
process of synthesis

By determining the electron charge density of the atoms in the molecules of the
intermediate substance, it is possible to think about which parts of the chemical changes
will take place. It was found that the total energy values of the molecules of
intermediate products are smaller than those of the target product molecules (Figure
2). This means that the spontaneous formation of BION, BN and BTON substances
from intermediate products is not energetically favorable, and therefore additional
energy must be supplied to the system for the process to proceed. Providing heat energy
to the system ensures the reaction process.

Electrostatic potential field effects between atoms arise due to different electron
densities of atoms in compounds. When the calculations were made of molecules of
intermediate substances, the electrostatic potential fields between N7 and H19 atoms
in molecule 1b were strongly affected, and more overlap was observed (Figure 3).

Figure 3. Electrostatic potential field of intermediate substance molecules
The C2-N7 bond is prevented from breaking due to strong electrostatic potential
interaction between N7 and H19 atoms in 1b molecule. The conclusions obtained on
the basis of the above quantum chemical calculations were fully confirmed by the
results of the actual synthesis process. It was observed that the yield of the products
obtained during the synthesis process was different (Table 1).

Table 1. Yields of products synthesized in the experiment

Ne Name Empirical formula Yield
1 BION C7HeN20 83 %
2 BN C7HsNO2 80 %
3 BTON C7HsNOS 52 %

Conclusion. The agreement of practical indicators of the reactivity and the
relative activity of amines in urea reactions with o-aminoaniline, o-aminophenol and
o-aminothiophenol with the results obtained as a result of quantum chemical
calculations (GAMESS) once again proves the reliability of the used calculation
method. With the help of calculations, it was proved that the synthesis process creates
intermediate substances and their decomposition to form BION, BN and BTON
compounds. The use of the GAMESS calculation program in carrying out the synthesis
of organic compounds or determining the reasons for the progress of the processes
provides an opportunity to save excessive costs and time.
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EFFECT OF MAGNETIC FIELD ON VOLT-AMPERE CHARACTERISTICS
OF P-N JUNCTION DIODES

Majidova Gulnoza Nurmuxamedovna
PhD Namangan Engineering
Construction Institute,
majidovagulnoza@gmail.com

Annotasiya: p-n o‘tishli diodlarga turli tashqi ta'sir berilganda vol't —amper
xarakteristikasining o‘zgarishi solishtirilgan. Aynan magnit maydon ta'sirida diodda
yugori kuchlanishlarda tok kam bo‘lish sababini tushuntirilgan. Maydon turli burchak
ostida ta'sir ettirilsa p-n o‘tish xajmiy soha kengligining yuzasi ortishi yoki
kamayishiga kuzatilgan. Olingan natijalar tajribalar bilan solishtirilgan.

Kalit so‘zlar: VAX-vol't —amper xarakteristika, diffuziya kuchi, Xoll
kuchlanishi, magnit maydon, baza garshilik, sirgish garshilik, magnito garshilik.

AnHoramusi: CpaBHUBAaETCS W3MECHECHHE BOJBTAMIIEPHBIX XapaKTEPUCTHK
JTUOJIOB C p-N TMEPEXOJO0M TPH PA3TMYHBIX BHEITHUX BO3IAeHCTBUAX. OOBACHICTCS
MIPUYHHA MAJIOTO TOKA P OOIBIINX HANPSDKCHHUSIX HA IMOJIC MMEHHO IO/ ICHCTBHEM
MarHuTHOTO mojsi. HaGmomanock yBennueHne WM YMEHbIIEHUE TIIMPHUHBI TUTOIIAIN
00BEMHOTO TIOJIT P-N TIEPEeXo/aa MPU BO3JACHCTBUN MAarHUTHOTO TOJIS IO pa3HBIMU
yrinamiu. [lomydeHHbIe pe3yabTaThl CPABHUBAJM C SKCIIEPUMEHTAMH.

Kuarouessbie cioBa: BAX-BonpTaMiiepHas XapakTepucTuka, cuia nuddysuu,
HampspkeHue XoJula, MarHUTHOE TMoJjie, 0a30BO€ COMPOTUBIICHUE, CONPOTHUBIICHHUE
YTEYKH, MAaTHUTOCOTIPOTUBIICHUE.
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Abstract: The change in the current-voltage characteristics of diodes with a
p-n junction is compared under various external influences. The reason for the low
current at high voltages on the diode is explained precisely under the action of a
magnetic field. An increase or decrease in the width of the volume field area of the p-
n junction was observed when exposed to a magnetic field at different angles. The
results obtained were compared with experiments.
Key words: current-voltage characteristic, diffusion force, Hall voltage,
magnetic field, base resistance, leakage resistance, magnetoresistance.

Introduction. One can see the change in the width of the space charge when no
magnetic field is applied to the pn junction diode. The reason is that in the absence of
the action of the Lorentz force in the volume width of the charge, the electric field, and
in the fields p and n depending on the equilibrium state of diffusion processes, there is
an exchange with passing charge carriers until they are equal to the diffusion charge
carriers under the action of the field (Fig. 1).

When a magnetic field is applied to a p-n junction diode, the electrons and
holes bend perpendicular to the magnetic field and the direction of the current. The
resulting Hall voltage radically changes the region of the space charge at the p-n
junction of the diode. The thickness of the space charge and the height of the potential
barrier of the p-n-junction remain variable in different areas of the cross-section of the
p-n-junction. The height of the potential barrier of the p-n junction and the width of the
space charge field are determined by solving the Poisson equation for current densities
and electric field strength for electrons and holes in the diode [9].

T T H
+ R - B v © ,
| I d = "ee &e @/
o—ptype 'a' @@ | n-lype —o + | hole selectron| =
b alla | 1 o»>vEE® veo [°
: ’ H LY e/ F
Figure 1 Figure 2

The change in the field width of the space charge in a diode with a p-n junction under
the action of a magnetic field is schematically shown in fig. 2.
Il. CHANGE IN THE SHOCKLEY EXPRESSION AS A RESULT OF THE
ACTION OF A MAGNETIC FIELD.
The effect of the Lorentz force causes a deflection in the n and p regions. As a result,
the charges are displaced towards the edges of the sample. In this case, the field causes
a sharp change in the transition resistance. An increase in resistance [1] results in a
decrease in current. The height of the potential barrier increases.
L dn
j:Jn+Jp=enynE+eDna+enypE—era 1)
When exposed to a magnetic field, the above formula will look like this:
qU, p(x, Y)E—qD,Vp(x,y) +qU  p(x,y)(U ,E)xH =0
qU, p(x, Y)E —aD,Vp(x, y) +qU, p(x, Y)U,,E) x H =0
VeE=q(p(x,y)—n(xy)+N, —=N,)/& 2 [2]
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Accepting the condition j=0 and comparing the forces acting on the p-n junction,

F, =enE,Sdx and diffusion forces F, =kT $de we have the following expression.
X

E, =E, +E, £,-%2  E_aryp

e
—(p+aRJpx)
n_=nek
P (3)

Using expression (3), we can express expression (1) as follows

(572 e
— 0 ———(po-U-Uy +aR Ifr)
s KT KT,
j= J{e -1j (4)
If we take a schematic view as follows
]  p—
1 =
| I |
Ru
Figure-3 is a schematic view of a diode versus base resistance and leakage resistance.
€% _ € (5 —U—U,+I(R,+aR, Ifk) U
j:js ekT KT, 'l 4=
G

Here: T is the phonon temperature, Te is the temperature of the heated electron,
R, =R, —AU" - effective basic resistance, Rx - Hall constant, Ru - leakage resistance
If we compare the change in the CVC of an ideal diode as a result of various influences,
we can observe the following.

JmA) 0.5

o U o -04 -02 o 0.2 . r?_.t 0.6
ol

Schematic representation of a diode
Figure 4. Schematic representation of an ideal diode and current-voltage
characteristics obtained based on the Shockley expression
If this diode is exposed to microwave, then both the schematic view and the current-
voltage characteristic will look different [3-6].
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Schematic representation of a diode Volt-ampere characteristic of the diode

Figure -5 is a schematic view of a diode for the case when the diode is exposed to
the microwave and current-voltage characteristics of the diode.
If the diode is exposed to light [7-9]
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Schematic representation of a diode Volt-ampere characteristic of the diode

Figure 6. Schematic view of the state of the diode when exposed to light and the
CVC of the diode.

Even when exposed to a magnetic field, a change in the CVC of the diode is
observed. If you increase -B in a magnetic field, then the current-voltage characteristic
of the diode is observed [6,7]. An increase in the magnetic field across the diode causes
a decrease in the current flowing through it, even when a high voltage is applied to the
diode. By changing —B in the aisles from 0 to 5 T according to expression (5), we obtain
the CVC as follows. [10-14]
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Figure 6. a) Change in CVC under the action of a magnetic field b) Dependence of
JonV at various voltage values ¢) Dependence of U on V at various current values

I11.THE INFLUENCE OF A MAGNETIC FIELD AT DIFFERENT ANGLES
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VFigure 7. Schematic representation of the p - n junction from the side of the
magnetic field [16]

The magnetic field reduces short circuit currents. An increase in the magnetic
field is equivalent to an increase in the resistance of the base R,+aB An increase in

the magnetic field is equivalent to an increase in the height of the potential barrier.
@, +aR_JB-a As a result of the combination of these two effects, it can be seen that the

p-n junction diode has a giant anomalously large magnetic resistance, and the p* n, n*

diode has a large anomalous magnetic resistance.
The component of the Lorentz force, perpendicular to the plane of the p-n

junction, determines the height of the potential barrier. V=V, +V;sina. V=V, +V, f(a)
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f(a) - angular function between the p-n junction plane and the drift velocity of

charge carriers. Considering that the size of the diode is limited, the occurrence of eddy
currents in the volume of the diode leads to the fact that the average value of the angular
dependence of the Hall voltage is always positive and differs from 0.

V=Vo#Vif (@) . Vl,a) =Vl i) +VaD) T () )

The Hall voltage in the form of expression (a) is added to the height of the
potential barrier and reduces the effective height of the potential barrier to the form
9=, +V(j,a) [17].

Using the abnormally large magnetic resistance of a diode with a p-n junction,
using a magnetic field, you can control the open voltage of the diode using a magnetic
field, depending on the current strength and the dependence of the CVC on the
magnetic field. on the face of the diode J = j j(B)x,y)dx)d = jj(B,S)dS

S(B) S(B)

The total current drives S through B, and the value of the current is strongly related
to B. The Lorentz force tends to draw current at the open (potential current height
minimum) surface in the diode cross section. The cross-sectional area of the current
conductor reaches a minimum value along the p-n junction plane [18].

The cross-sectional area of the p-n junction current conductor decreases as the

magnetic field increases.S, > S,, > S, (a>b>c) diode resistance R ~% ‘R zpé S for

a a

RB)-RO) S S, _Sy_,
R(0) a S R
S0

R-R, ~%°—1 S, =1

p-n decreases with increasing B.

RRe oy 1 This presents a gigantic large magnetic resistance.

Conclusion. As a result of the action of a magnetic field on a diode with a p-n
junction, the current flowing through the bulk field decreases even when high voltages
are applied. If we take into account that the space charge field of the p-n junction diode
acts on the magnet at different angles due to the Lorentz force, then we can see that the
cross-sectional area of the current conductor decreases with increasing magnetic field.
The cross-sectional area of the current conductor has a minimum value along the p-n
junction plane.
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Annotatsiya. Ushbu magolada o’ta yuqori chastotali maydon ta'sirida tunnel
diodasida hosil bo'lgan umumiy tokni hisoblash uchun formula xisoblab chigilgan.
Bundan tashgari, tunnel diodining umumiy tokining o’ta yuqori chastotali maydon
tomonidan induktsiya gilingan umumiy quvvatga bog'ligligi nazariy jihatdan taqdim
etiladi va eksperimental ma'lumotlar bilan taggoslanadi. Tunnel diodidagi umumiy
oqim uchun qo’shimcha tok hisobga olmagan holda, o’ta yuqori chastotali maydonning
ta'siri bo'lgan va ta'sirisiz holatlar uchun ogim kuchlanish xususiyatlari olingan.

Kalit so'zlar: Chaynovet modeli, Tsu-Esaki modeli, o’ta yuqori chastotali
maydon, potensial to'signing shaffoflik koeffitsiyenti, qo’shimcha tok.

AnHoranus. B 1anHoii pa6ote BeiBezeHa hopmyia sl pacuera MoIHOro Toka,
I'CHCPUPYCMOT'O B TYHHCIIBHOM JHUOJIC 1101 I[GﬁCTBI/IGM CBY-110j11 1 MarHUTHOTO I10JIS.
KpOMe TOr'o, TCOPCTUYCCKHU MPCACTABIICHA U COIIOCTABJICHA C OKCIICPUMCHTAJIbHBIMHA
JaHHBIMHU 3aBUCHMOCTL ITOJHOI'O TOKAa TYHHCJIBHOI'O JHUOJa OT ITOJIHOM MOIIIHOCTH,
HaBegeHHOM CBY-moniem. [[yis mojiHOro TokKa B TYHHEJIBHOM JAuoje 0e€3 yuera
M30bITOYHOTO TOKa ObuH noayudeHbl BAX nis cmydaeB ¢ BnusinHueM CBU-nons u 6e3
HETO.

KuaroueBsblie cioBa: monens YaitHoBeTa, MoJenb Tcy-Dcaku, MUKPOBOJIHOBOE
nosie, KodPuIeHT mpo3pavyHocT Oapbepa, N30BITOUHBIN TOK.

Introduction. The tunneling effect was experimentally discovered by Yajima and
Esaki in a highly doped germanium-based diode [1-6]. A model was proposed by Leo
Esaki in 1958 to explain this effect. In 1960, Evan O [7] developed a comprehensive
theory of experience. Shortly thereafter, Karlovsky [8] proposed a simpler version of
Esaki's model. In the Karlovsky model, the Fermi levels were sufficiently small. I.
Shalish [9] and Kane, who worked independently, proposed the same model of the
tunnel effect mechanism without knowing each other. In 1969, Duke presented a more
advanced version of tunnel models [10]. As research on the properties of
semiconductor materials and devices based on them continues, various tunneling
models for p-n junction diodes have been presented. Since the electrical properties of
semiconductor materials mainly depend on the state of impurity atoms in their volume,
when choosing an alloying element, one should pay attention to their physicochemical
parameters [11]. At a conference in Berlin in 1989, Herks presented a new model that
related the rate of Shockley-Reed-Hall (SRH) recombination and zone-tunneling in the
opposite direction [10]. In his work, Herks calculated the contribution of the tunneling
effect as the recombination rate of the flux density. In the same direction, in 1991,
Claassen [10] presented his model for the case of direct tunneling. The tunneling
probability can also be calculated using the Wenzel-Kramers formula, but it is more
convenient to calculate the tunneling probability using the transfer matrix method.
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Currently, the calculation of the tunnel current for diodes with a p-n junction using
the Tsu-Esaki model [15] gives good results. This model was developed taking into
account the possibility of tunneling mentioned above. Today, scientists are proposing
new models, as silicon-based diodes are used in many experimental works.

Tunnel diodes are widely used in the manufacture of various modern devices, such
as nuclear weapons guiding installations, the creation of aerospace equipment,
microwave ovens, etc. This indicates that the study of the properties of tunnel diodes
and their wide application has great scientific and practical meaning. From the works
presented above and from the available literature data, it can be seen that the effect of
a magnetic field and an electromagnetic field with an ultrahigh frequency on a tunnel
diode has not been studied enough. Based on this, the purpose of this work is to develop
a new model for calculating the total current for a tunnel diode, taking into account the
impact on the tunnel diode of a magnetic field and a microwave electromagnetic field
[12-14].

2.Calculation of the total current generated in a tunnel diode under the action
of microwave

According to the Tsu-Esaki theory, the direct current flowing through a tunnel
diode is determined by the product of the N (Ey)- distribution function and the T, (Ey)-
transfer coefficient [10, 15]:

_ 4mmesq J-maxf

Ip = == [0 Te(Ex)N(Ex)dEy (1)
The values of tunnel currents passing from region p to region n and from region
n to region p are determined by the following expressions [15]:

Lyon = A [ (&) pp()P[1 ~ fo(&)]pn(e)de 0

Inop = A[;” P fo(£)pn(O)[1 = f,(&)]pp(e)de 3

The total tunnel current in the p-n junction is equal to the difference between
expressions (2) and (3):

=4[ pp()pn(e)P[fu(e) = fy(e)]de (4)

The T (Ey)-transfer coefficientand N (Ey)-distribution functions can be specified
as follows [16]:

N(Ex) = [, [fu(e) = fo ()] dEp (5)

Tc(Ex) = | Ppp(e) pn(e)de (6)

where &, and g, — are the minimum energy that electrons can accept in the

conduction band of an n-semiconductor and the maximum energy that electrons can
accept in the valence band of a p-semiconductor.

If we take the lower part of the conduction band as the beginning of the energy
axis, that is, if we take &,, = 0 (Fig. 1), and, based on this figure, we have the following
expression for the energy (&p):

&p =qVg —Eg = up + pp (7)

where p,and pp are the chemical potentials (Fermi level) for the regions n and p,
respectively.
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Figure 1. Scheme of forming the current-voltage characteristic of a tunnel diode

Also, when an external voltage is applied, we have:

&p = Un T lUp —qV (8)
And the distribution function is determined by the expressions:
fu(e) = m 9)
fe(e) = (10)

TPV RIEaTqV
x( qul; gq)+1

The density of states of electrons and holes is p,() = CVe,
pp(e) = C'\/qVx — E; — qV — &, where C and C" - are constant numbers. Taking into

account the above, using expression (10), we obtain the following expression for the
tunnel current [15]:

Vk—E 1% 1 1
IT = PTA (fq k=2 (exp(g #n)+1 - exp(8+up qVK+Eg+qV >\/ (qVK E - qV - 8)) de

kT
(11)
Using expressions (9) and (10), finding qVk and substituting expression (11), we
obtain the following expression for the tunnel current:

I, = APT fO“”+”p_qV \/E(ﬂn +pp —e—qV) (exp({ﬂ)ﬂ B exp(f‘”1"+q")+1> de
T kT

(12)
where: A = C'C —2- nmef 1 For the transparency coefficient, we use the following
formula [10, 17]:
3
2
P =exp (— %) (13)

4,/2me

Chynoweth model). In many models [lO 17, 18], the barrier transparency coefficient
was not taken into account, since E=const. Taking the value for the drift velocity of an
electron at a p-n junction:

where: E-field strength, a = 6

; =1 (0 is a constant parameter of the

9 = uE, (14)
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(Where, m,¢ris the mobility of the electron, Eyis the intensity of the
microwave field), the expression of the power generated by the microwave field:

F=qEy (15)
as well as the value for the total power induced by the microwave field:

we have the following expression for the power under the action of a microwave
field at a p—n tunnel junction:
20— py (17)
where N is the number of electrons, is the difference between the total powers of
the microwave field applied to the diode and the sample. If we generalize the above
expressions, then the expression for the power spent on an electron under the action of
a microwave field in a p-n tunnel junction can be written as follows.

P,—P
= MER (18)

from this expression we have the following formula for the Ex-strength of the

field under action:
P,-P,
E, = /—NW" (19)

And the expression for the transparency coefficient of the barrier under the action

of the microwave field will have the form:

3 3
2

P =exp (— i ) = exp _ o (20)
E+E, E+ P1—Pyg
\ Naqu

The expression for the diffusion current for a heated electron is given by the

following formula [19, 20]:
=10 () e (5201 -3) ) (55 1)

(21)
It is known that the total current | generated in a tunnel diode is the sum of the
tunnel current, I, excess current, and I; diffusion currents in the tunnel diode [20].
If the excess current in the tunnel diode is affected by the microwave field, then
we have the following expression for volt-ampere characteristics:

Ip =DP = [° \/(+——V) Sy~ ooy ) | e % -
R A e O =Tty e

(22)
Here we have obtained the electric field strength as Ey = VK_';J'V’”, V - external

voltage, Vi - contact potential difference, d - potential barrier width, 1},- voltage
applied by the microwave field). Also, here we assumed that the density of states
formed by impurities in the band gap in a p-n tunnel diode is constant. Now, summing
all the current expressions, we obtain the following expression for the resulting total
current for the tunnel diode:
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3

aEE
I =TAexp| ————— | X
E+ |[B2D
Nqu
jﬂn"’ﬂp av \/ ( ) 1 1
X elup +u, —e—qV — de +
0 " ’ exp( )+1 exp (%)+1

1y (2) exp (22 (1-2)) e (22 - 22) - 1)

0 ( 2
1 1 aE?
_[ \/S(ﬂﬁﬂp—g—qv) P - f— 1 +qV de exp —;,;i’x
41y exp( ” _I'_u ”}Ll exp(/r(”_l_ J-i-l
(23)

Let us compare the graph of the dependence of the total current of the tunnel diode
on the total power of the acting microwave field, calculated using the above theoretical
expression (Fig. 2), with the experimental graph (Flg 3) shown in [21].

o T oz o4 ' 06 Ipwt) 4 200 F00 600 P, mW

Figure 2. Graph of the dependence of the Figure. 3. Graph of the dependence
total current of the tunnel diode on the total  Of the total current of the tunnel diode
power of the microwave field, calculated ©On the total power of the microwave

by expression (23). field [21] (experimental result).

A three-dimensional spatial view of the CVC of the above tunnel diode under the
action of a magnetic field is presented in two forms - in fig. 6 on the change in the
magnetic field induction, in fig. 7 - by temperature change.

0.000x

0]
100 90 80 74 60 50 40 30 2

Flgure 4, Three dlmen3|0nal VleW Of the F|gure 5. Three d|mens|ona| Spa‘“al

I-V characteristics of a tunnel diode representation of the change in the 1-V
characteristics at different temperatures
for a tunnel diode
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Conclusion. An expression volt-ampere characteristics for the excess current
of a tunnel diode under the action of a microwave field is obtained, as well as a formula
for calculating the total current generated in a tunnel diode under the action of a
microwave field and a magnetic field. In addition, the dependence of the total current
of the tunnel diode on the total power induced by the microwave field is theoretically
presented and compared with experiments in the available literature. For the total
current in the tunnel diode, without taking into account the excess current, the volt-
ampere characteristics were obtained for the affected and unaffected states,
respectively.
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Annotasiya. Ushbu maqolada Respublika qishloq xo‘jaligining milliy
iqtisodiyotda tutgan o‘rni tahlil qgilingan. Shuningdek, qishloq xo‘jaligida bugungi
kunda amalga oshirilayotgan islohotlarga e’tibor garatilgan. O‘zbekiston respublikasi
qishloq xo‘jaligini rivojlantirishning 2020-2030 yillarga mo‘ljallangan strategiyasi
mazmunidan kelib chiqgan holda, tahliliy ma’lumotlar o‘ranilgan. Qishloq xo‘jaligida
erishilayotgan yutuqglar tahlili asosida, soha oldida turgan muammolar ko‘rsatib
berilgan.

Kalit so‘zlar: Qishloq xo°jaligi, islohot, soha, tarmoq, strategiya, aholi, suv-
yer muammosi, viloyat.

AHHOTaumMs. B 1aHHON cTaThe aHAIM3BUPYETCS POJb CEJIBCKOTO XO35MCTBA
pecnyONMKKM B HallMOHAIBHOM 3KOHOMHKE. Takxe yjaensercs BHUMaHue pedopmam,
peann3yeMbIM CETOJHS B CEIIbCKOM Xo3sicTBe. Ha oOcCHOBaHWM COJepiKaHHS
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Crpareruu pa3BUTHS CEIIbCKOTO X03siicTBa Pecry6uku Y306ekucran Ha 2020-2030
roJbl IMpOaHAJIU3UPOBAHBI AHAJIMTHUYCCKHUC JTaHHBIC. Ha ocHoBe anammza I[OCTI/DKCHI/Iﬁ
CEJIbCKOTO X03siicTBa 0003HAYEHBI TPOOJIEMBI, CTOSIIIIUE TIEPE]] OTPACIBIO.

KiroueBbie cjoBa: Cenbckoe XO03sHCTBO, pedopma, cdepa, OTpacib,
CTparcerua, HaCCJICHUEC, BOJHO-3CMCIJIbHAs HpO6J’IeMa, PETrrUoOH.

Abstract: This article analyzes the role of the republic’s agriculture in the
national economy. Attention is also paid to the reforms being implemented today in
agriculture. Based on the content of the Agricultural Development Strategy of the
Republic of Uzbekistan for 2020-2030, analytical data was analyzed. Based on an
analysis of agricultural achievements, the problems facing the industry are identified.

Key words: Agriculture, reform, sphere, industry, strategy, population, water
and land problem, region.

Introduction. Agriculture is the heart of the agro-industrial complex, an
Important sector of the country's economy. It is an irreplaceable source of food for the
people of any country. The world's population is busy searching for new sources of
food due to synthesis of fat, protein and carbohydrates on a synthetic basis. But these
products cannot replace naturally grown agricultural products. In this context, the vital
Importance of agriculture is determined by the following [1]:

-this sector provides the population with food;

-agriculture provides the main mass of raw materials for the light and food industry,
that is, the products of these sectors are also directly used to meet the needs of the
population. By the way, 40 percent of all material costs in the republic's textile industry,
70 percent in the sugar industry, and about 80 percent in milk and oil products per unit
of agricultural raw materials;

-agricultural production has an effective influence on the rate and level of development
of the republic's heavy industry. As agriculture consumes a large amount of means of
production, tractors, reclamation and agricultural machinery, chemical industry,
especially, have an active influence on the production of mineral fertilizers;
-agriculture is of great importance as a field of labor resource mobilization
(employment in agriculture, forestry and fishing is 23.7%);

-the role of agriculture in the country's economy is determined by the fact that it is an
Important source of savings necessary for solving national issues. About 30 percent of
the added value created in the national economy of the country is created in this sector.
40-50 percent of the total foreign currency income is generated from the sale of
agricultural products and goods processed from them.

As we know, agricultural production also has its own characteristics that differ
from other sectors of the national economy:

-depends on the speed of development and change of land-water resources, flora and
fauna, living organisms in the network;

-the main means of production in this sector is land resources;

-economic process of reproduction is closely connected with nature, product
production is connected with biological cycle;

-dependence of production on soil and climate conditions;

-the use of water resources plays an important role in this network;

-working time and production period do not match.
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By the way, the following system of laws operates in agriculture, like all
sectors of the national economy:
- advanced reproduction;
-accumulation;
- the laws of price, demand and supply;
- increase in labor productivity and others [2].

Research Methodology. In the following years, the reform of our country's
agriculture, in particular, the improvement of the state management system in the field,
the wide introduction of market relations, the strengthening of the legal basis of
relations between the entities that grow, process and sell agricultural products, attract
investments to the sector, introduce resource-efficient technologies and agricultural
products certain works are being carried out to provide manufacturers with modern
equipment.

At the same time, the absence of a long-term strategy for the development of
agriculture hinders the effective use of land and water resources, the widespread
attraction of investments in the sector, the high income of producers and the increase
of competitiveness of products.

Diversification of production, improvement of land and water relations,
creation of a favorable agribusiness environment and high added value chain, support
for the development of cooperative relations, wide introduction of market mechanisms,
information and communication technologies in the field, as well as effective use of
scientific achievements and personnel in order to increase its potential, ""The Decree of
the President of the Republic of Uzbekistan on the approval of the strategy for the
development of agriculture of the Republic of Uzbekistan for 2020-2030 was issued
(October 23, 2019, No. PF-5853) [3].

The following are defined as priorities for the implementation of this Strategy:
-ensuring the safety of food products and improving the consumption ration,
developing and implementing the state policy of food safety, which provides for the
cultivation of the required amount of food products;

-wide implementation of market principles in the purchase and sale of agricultural
products, development of quality control infrastructure, promotion of exports, creation
of a favorable agribusiness environment and value-added chain, which provides for the
production of competitive, high-added-value agricultural and food products in the
target international markets;

-introduction of mechanisms to reduce state participation and increase investment
attractiveness in the field, which involves increasing the flow of private investment
capital to support the modernization, diversification and sustainable growth of the
agriculture and food industry;

-the rational use of natural resources and the improvement of the environment
protection system, which includes the rational use of land and water resources, the
forest fund;

-development of modern management systems, which envisages restructuring and
further development of the structure of state administration in agriculture;
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-increasing efficiency of state expenditures and gradual redistribution by developing
network programs aimed at increasing labor productivity in farms, improving product
quality, creating high added value;

-development of the system of science, education, information and consulting services,
which provides for the use of effective forms of knowledge and information
distribution integrated with the production of research, education and consulting
services in agriculture;

-implementation of development programs of rural areas that provide support for
balanced and sustainable development of rural areas;

-creating a transparent system of network statistics, which involves the introduction of
reliable methods of collecting, analyzing and distributing statistical data through the
widespread introduction of modern information technologies, etc [4].

Analysis and results. In fact, if we look within these directions, the rational
use of natural resources and environmental protection attract a high level of attention
here. Today, only 20.7% of the 20.2 million hectares of agricultural land is irrigated
land. Over the past 15 years, irrigated land per capita has decreased by 24 percent (from
0.23 hato 0.16 ha).

This situation occurred as a result of population growth, reduction of water
supply and transfer of agricultural lands to other land fund categories. According to
forecasts, the irrigated land area may decrease by 20-25% over the next 30 years.
Inadequate security of land use rights hinders the improvement of farm management
efficiency and limits the attraction of investments.

Currently, clear and transparent mechanisms for the distribution of land plots
and the protection of the rights of land users have not been fully created. Also, the lack
of provision for secondary lease of land plots prevents the transfer of agricultural land
to relatively potential land users.

About 80 percent of the republic's water resources are formed at the expense of
transboundary water bodies. This situation determines the importance of regional
cooperation for sustainable management of water resources in Central Asia,
particularly in the Republic of Uzbekistan. In the country, 70% of irrigation networks
do not have anti-filtration coating, as a result, part of the water is lost in the process of
delivery to the fields. Most of the existing irrigation infrastructure, pumping stations,
are in use for more than 30-40 years and need reconstruction or overhaul [5].

Currently, only 1.7% of the irrigated land has drip irrigation. The situation is
likely to be further complicated by the continued use of traditional irrigation methods
due to agriculture's high dependence on irrigation, and the dramatic increase in
droughts as a result of climate change.

According to the forecast of the World Resources Institute, by 2040,
Uzbekistan will become one of the 33 countries with the highest water shortage. The
reduction in productivity has serious negative consequences for food security and the
balance of payments, which creates the need for sustainable management of water
resources and the use of resource-efficient technologies in the cultivation of
agricultural crops.

The lack of a mechanism for covering the costs of water supply for agricultural
needs prevents the widespread implementation of water-saving technologies. The
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introduction of new modern water legislation in line with the European Union
Parliament's Water Directive (2000/60/EU) will ensure the development of the
necessary regulatory legal framework for future water policy and the introduction of
harmonized methods of water resources management.

Indeed, agriculture is a sector rich in additional opportunities. The prosperity of
our markets and the well-being of our lives largely depend on it. After all, the land of
our country is generous. Therefore, in the following years, great attention is being paid
to the radical reform of the agrarian sector and its adjustment to market requirements.
For example, the nearly 3-fold increase in government purchase prices made cotton
and grain growing a profitable industry.

In addition, the transition to a completely new work structure in cotton farming,
I.e. the cluster system, has fundamentally changed the attitude to work. It became
possible to effectively organize and manage work. Economical methods of irrigation
were also implemented in cotton fields. In 2023, as a result of the introduction of a new
water-saving irrigation system on 25,000 hectares of cotton, the harvest was three times
higher than in 2022. 1,100,000 hectares of abandoned land are being put back into use.

Today, agriculture accounts for 30% of the gross domestic product, but it is
evident that what we are doing is not enough, and that there is great potential in front
of us. A lot has been done in agriculture in recent years. In particular, clusters and
cooperatives were established. Many initiatives on water conservation and land
development have been started [6].

In particular, the issue of increasing the export potential of the sector and
increasing the volume of production of value-added products is of particular importance.
If we pay attention to the world experience, the following will attract our attention. For
example, 1 hectare of land in Turkey produces 2,000 dollars worth of produce, 8,000
dollars in Egypt, and 12,000 dollars in Israel. In our country, this indicator does not
exceed 300 dollars. Our products are unable to compete in the foreign market due to the
fact that the supply of goods of a uniform standard has not been established.

The export volume in the agricultural sector in 2018 was 2.3 billion dollars. As a
result of the implementation of the tasks defined in the strategy, it is planned to increase
this figure to 20 billion dollars by 2030.

If we look at the reforms taking place within the regions, Syrdarya region is
going through a unique process. That is, a government decision was made on measures
for more effective use of agricultural arable land in Syrdarya region. In accordance
with the decision, the Syrdarya regional government took the following measures to
develop 19,238 hectares of unused agricultural land in the region:

-5852 hectares of land according to the decision of the Cabinet of Ministers "On
optimization of land areas of farms and other agricultural enterprises and additional
measures on effective use of agricultural arable land™ in the process of optimization of
land areas of farms and other agricultural enterprises, farms and other to agricultural
enterprises;
-1259 hectares of land to the foreign enterprise “Indorama Agro” Limited Liability
Company;
-461 hectares of land to business entities for the development of poultry and other
industries;


http://khorezmscience.uz/

ELECTRONIC JOURNAL OF ACTUAL PROBLEMS OF MODERN SCIENCE, EDUCATION AND TRAINING. SEPTEMBER, 2023 9. ISSN 2181-9750

-10,000 hectares of reserve land in the territory of Mirzaabad district was allocated
to the joint-stock company "Uzbekistan Railways" for the cultivation of agricultural
products.

Conclusion. In conclusion, it should be said that in the sustainable development
of agriculture, special attention should be paid to the following in order to ensure the
rational and effective use of natural resources and to protect the environment:
-development and implementation of acceptable agricultural and environmental
practices;

-promoting environmentally and climate-safe practices in agriculture;
-By 2030, reducing the water consumption used for irrigation of one hectare by 20%;
-improvement of state support mechanisms for producers and buyers of local water-
saving technologies;
-improvement of the cadastral system of accounting for agricultural lands;
-improvement of the water resources management system.
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