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TEACHING SPEAKING FOR IELTS THROUGH DISCOURSE

Abstract. Discourse-based language instruction considerably aids the
development of communication skills. Speaking and writing discourse are both
included in teaching through discourse, which significantly aids in students'
speech development. An crucial factor is the capacity to combine knowledge of
English speech with the implementation of speech-based activities. The purpose
of this article is to evaluate the value of teaching a language through discourse
and to compare spoken and written discourse as teaching methods.

Key words: discourse, spoken discourse, written discourse and discourse
based teaching, teaching language through discourse.

Introduction

Discourse analysis is studied and taught in order to involve students and
teachers in the analysis of texts and conversations. Analyzing speech data
naturally involves students in learning about social language use and helps them
to reflect on and critically assess knowledge gained through studies of syntax
and semantics, for example. Students have the chance to investigate how
meaning is created and contested in speech and to consider the function of
language in social interaction through this type of learning. In order to teach
speech analysis, it is necessary to familiarize students with pertinent ideas and
help them apply these theories to everyday language use. A critical component
of communication competency is speech proficiency, which is widely
acknowledged. Students and teachers are involved in the study of texts and
dialogue through the study of discourse analysis and its teaching. Students are
naturally drawn to studying about social language use and are encouraged to
reflect on and critically assess what they have learned in the study of syntax and
semantics, for example, through the analysis of speech data. Students have the
chance to study the construction and negotiation of meaning in speech as well as
to consider the function of language in social interaction through this type of
learning. The process of teaching speech analysis include presenting students to
pertinent theories and assisting them as they apply these theories to actual
language use. Speech proficiency is frequently seen as an essential component
of communicative proficiency. Regarding this, several IELTS tutors were
questioned. They were discussing their teaching strategy. Based on the IELTS
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scores of students taught by IELTS teachers, the research's findings are
concentrated on which method is more efficient for teaching the language
through dialogue. Which method—written discourse, spoken discourse, or
both—is more effective for teaching? We did this study to determine the most
effective way to teach the language through discourse.

Literature Review

Discourse-based language instruction is becoming more and more popular
worldwide. Discourse-based language instruction is a very practical and
successful teaching strategy. Every country enjoys its popularity. Discourse-
based instruction can be used by teachers to teach a variety of language skills,
including vocabulary, grammar, reading, and listening.

What is discourse?

We define "discourse" to make sure we're all on the same page before we
start teaching language through discourse. The Latin prefix "dis-" which means
"away" and the root word “currere™ which means "to run" are the sources of this
term. Therefore, the word "discourse” means "run away" and refers to the means
by which dialogues are carried out. Discourse analysis is the examination of
spoken or written language in a public setting. Furthermore, discourse refers to
the context and verbal and written exchange of ideas in natural spoken and
written language. Discourse refers to any interconnected oration or literary form.
Discourse can take the form of any sound or brief discussion, note or book. Its
length is not less than a phrase and its meaning is clear. For instance, you can
talk to anyone about anything, and you can communicate your views or thoughts
in both formal and casual writing. It will serve as a model for conversation.

Because French philosopher, author, and literary critic Michel Foucault
conducted extensive research on discourse, we now know a great deal about it.
He established and expanded the discourse notion. Emanuel A. and Schegloff,
(1982) discussion of discourse makes a number of arguments. It is improper to
use discourse to explain more than one sentence, because sentences are not
usually complicated or extended in dialogue. Sometimes, it may be brief or even
limited to a single word, as in the cases of the phrases "No smoking," "Stop," or
the frequently used notion of speech as a linguistic unit. The term "speech" is
defined by linguists as "a linguistic unit that is larger than a sentence and firmly
rooted in a specific context." However, Halliday & Hasan, (2014) claim that
discourse can be as long as certain novels—hundreds of thousands of words
long. There is a middle ground between these two extremes in conversation.
Meanwhile, scientists offered their opinions on the discussion. The social use of
language to convey complex historical meanings is known as discourse. It is a
language that changes depending on who speaks it and when, as well as the
social context in which it is used. Language can never be 'neutral' since it
connects our social and personal worlds (Henry & Tator, 2002). Bloor also gave
a brief explanation of discourse. Bloor & Bloor (2013) state that "the study of
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discourse can include context, information, or knowledge shared between
speaker and listener."

Additionally, some academics believe that the discourse is connected to
particular subjects, such environmental discourse or colonial discourse. Such
labels can also convey a certain attitude toward the subject (for instance, those
who participate in environmental discourse are typically expected to care more
about conserving resources than wasting them). In a similar vein, defines
discourse as “"the practices that systematically shape the objects of which they
speak” (Foucault & Foucault, 1972). Ogden stressed the role of discourse and
how it differs from other fields. Discourse is mostly utilized in the social
sciences to characterize people's spoken reports. People who are interested in
language, speech, and what people say specifically analyze speech. From a
sociological standpoint, this method looks at the language people use to describe
various parts of the world. (Ogden, 2002).

| want to share some discourse analysis knowledge. A variety of
characteristics of discourse analysis have definitions from various angles. A
broad category of qualitative research techniques used to examine language use
in social contexts is collectively referred to as discourse analysis. By examining
the underlying meaning of what people say and how they say it, whether through
face-to-face communication, written materials, nonverbal interaction, or visual
representations, researchers employ these techniques to understand the world.
Discourse analysis, which was created as a result of study in the linguistics,
psychology, anthropology, and sociology departments, was originally introduced
by Z. Harris. Text linguistics deals with written texts from a variety of genres
and contexts, whereas discourse analysis provides a more cognitive and social
perspective on language usage and communicative exchange, according to Elite
Olshtain, Marianne Celce-Murcia, (2000) description of the area.

What is the function of discourse?

The development of human discourse and human behavior have a
significant role. Discourse is a component of all forms of communication.
Despite the fact that there are numerous varieties of discourse analysis, | would
want to specifically emphasize the spoken and written forms. We communicate
with one another and express our feelings, thoughts, and ideas through spoken
discourse. When we consider how important and pervasive communication has
become in our daily lives. The expected and actual responses of the listener are a
crucial component of spoken discourse, which is a continual, situational
interpretation of the communicative goals of the speaker (Cornish, 2006). As a
result, developing a speech requires active participation from all parties. The
foundation of this creative activity is text writing, which is ordered not only by
the linguistic content of the created words but also by non-verbal cues.

What is written discourse?

Written discourse is composed of words with a specific theme or
organization for the purpose of a written declaration. Structure, coherence,
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logical progression, and the variety of linguistic resources are all aspects of
written speech.

The discipline of written discourse analysis is expanding. It enables
scientists to pursue several avenues of inquiry. According to scientists, "the
study of literary texts" and "the study of form-function relationships within
language segments" are both involved in discourse analysis. Oral and written
language are also studied (Grabe, 1984). Information is transferred through
written conversation as well, despite the label suggesting otherwise. Both the
sender and the recipient must be successful in order for the communication to
take place; the sender must be able to write, and the recipient must be able to
read. In other words, some talks can be written down in advance, subconscious
speech can be written down in advance, and impromptu speech can be recorded
and thoroughly evaluated. Similar to deliberate speech, accidental speech can be
captured and transcribed for in-depth research.

Teaching language

When a pupil is being taught a language, they are being taught how to
write, read, speak, listen, and use that language. They should first be taught
vocabulary, or words, and then, after a month or two of mastering the sounds
and a few basic sentences, they should begin learning grammar. Naturally, as
soon as a child can speak, he or she starts teaching others how to speak, read,
write, listen, and converse in their native tongue.

Language knowledge is about understanding how sentences are utilized
to create effects rather than only comprehending, speaking, reading, and writing
sentences (Walton, 1983).

Teaching language through discourse

In order to teach language through discourse, teachers play a crucial role.
Discourse-based instruction can be used by teachers to teach a variety of
language skills. Naturally, authentic written and spoken speech can be a helpful
resource for discourse-based language instruction. A brief passage from a book,
magazine, reading a storybook, music, broadcasts, images, ads, and more can all
be considered authentic resources. The teacher can impart grammar rules or
vocabulary using these real-world materials. When reading a story or an article,
learners can recognize vocabulary terms or grammar rules and how they are
utilized in the context. They can also pick up new words and learn new material.
Then the teacher can give instructions to the students so they can tell their group
or the entire class the tale or information from the article.

Additionally, teachers can instruct students to write essays on topics that
are clearly presented in stories or articles, such as friendships or studying
abroad. Additionally, a teacher can advise students to listen to celebrity
speeches, interviews, or recordings of their voices. Students can experience a
typical English environment and oral discourse using these listening materials,
and they can learn how social interactions between speakers of different
languages might take place. After that, the teacher can divide the class into two
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groups for discussions and debates to improve speaking abilities through what
they have learned and can give writing projects to strengthen writing skills, such
as having students create stories out of words connected to the topic.

Chomsky's context-free model and sentence-level paradigm were opposed
by a large number of academics, which sparked the creation of the discourse-
based approach to language instruction. In other words, according to functional
linguists Halliday and Hymes, who popularized the term "communicative
competence,” language includes discourse and use in addition to grammar,
lexicon, and phonology as necessary elements. Language also includes inherent
mechanisms for language learning. This method stands out because it examines
cohesive chunks of actual English rather than the typical artificially constructed
sentences used by the Chomskyan School. Scholar and other methodologists
asserted that language instruction should incorporate social skills like requests,
apologies, and complaints as well as ideas like time, place, and amount
(Wilkins, 1976).

In conclusion, since we utilize a communicative approach to teach foreign
languages, discourse and language education are intertwined in the present
world. A language cannot be taught in isolation, so language teachers must
always include authentic communicative objectives, materials, and activities in
their classes. Teachers are encouraged to implement discourse-based instruction
for all language skills, including pronunciation, grammar, and vocabulary
(listening, reading, writing, and speaking), in order to meet these objectives.
While employing this strategy, various communication abilities (linguistic,
sociolinguistic, discursive, and strategic), as well as careful activity selection
and design, should be taken into account.

Methodology

In this research, answering following questions was conducted.

- Is it more effective to teach a language through written or oral
discourse?

- Or is it more effective to teach using both spoken and written discourse?

The purpose of our research is to find answers to these questions. Because
in Uzbekistan, written discourse or spoken discourse is more important in
improving students' knowledge of the English language? | interviewed a total of
5 IELTS teachers. These teachers teach English to students in different language
training centers, and their ages and work experience are different.

Participants

We conducted our conversation with IELTS zone teacher Otaboyev
Ghanisher, Thompson training center teacher Mr. Dilshod, Result training center
teacher Abdulmalik Abdulvahidov, Target training center teacher Muhitdinov
Dilshod, Kerimov Khurshid. Informations of teachers are included in this table.
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Table-1

Teacher's name Place of Age IELTS IELTS Amount of years
work score teaching in abroad and the
experience country name
Otaboyev IELTS zone 22 8 2 years No
Ganisher
Mr Dilshod Thompson 29 8 3 year 2 years
Learning In Germany
Center
Abdulmalik Result 25 8 4 years 2 years In Italy
Abdulvahidov Learning
Center
Kerimov Everest 30 8 10 years 2 year
Xurshid Learning In the USA
Center
Dilshod Target 34 8 9 years 2 years In the USA
Muhitdinov Learning
Center
Procedure

We used IELTS certificates to determine the students’ level of English. |
made a table of the certificates they received.

Otaboyev Ganisher taught 4 skills in English to get the IELTS language
certificate. For example, Speaking, Listening, Writing and Reading. In order to
improve students' writing skills they were given the task of writing different
discourse texts at the beginning. By reading writing samples and learning how to
master the ideas in them. Replacing more words with synonyms, using different
sentences: complex, simple. To improve listening skills, podcasts teach you to
listen and write, learn unfamiliar words, and try to understand the audio. Each
section of listening was taught separately. Then he taught them how to find the
answers by listening to the audio by giving exercises with questions without
answers. In order to improve reading skills, he tries to understand the given
discourse or text without reading it all, while teaching him to find the necessary
information through the skimming method. For improving speaking skills, it is
possible to learn vocabulary phrases, read discourse texts, and expand one's
worldview by taking information from it. This method is useful for improving
both writing and speaking skills. He said that it is always necessary to speak
English in class. He emphasized that those who break this rule would be

punished.

Students IELTS certificate Table-2
Students Listening Reading Writing Speaking Overall
A student 7.0 7.0 6.5 6.5 7.0
B student 6.5 6.5 6.0 6.5 6.5
C student 7.0 7.0 6.0 7.5 7
Average 6.8 6.8 6.1 6.8 6.8
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Mr. Dilshod, a teacher at Thompson Learning Center, always said the
students to speak only English. His spoken discourse is visible on computer
screens. Because if he always speaks English during the lesson, it will be well
established in the student's brain. Of course, at first, it will be a little difficult,
but the students will try to understand and catch up with everyone. This
educational center is equipped with very modern educational tools. He said that
he would give the tasks with various discourse texts prepared by the learning
center. They emphasized that | teach listening, reading, speaking, and writing
skills only through oral speech, which will help them to think like English

people.
Students IELTS certificate Table 3

Students Listening Reading Writing Speaking Overall
A student 8.5 7.5 6.5 8.5 8
B student 8.5 7.5 6.5 7.5 7.5
C student 8.0 7.0 6.5 7.5 7.5
D student 7.0 8.0 6.5 6.5 7.0
E student 7.0 8.0 6.0 7.0 7.0
F student 7.0 8.0 6.0 7.0 7.0
H student 7.5 8.5 6.5 7.5 7.5
G student 7.5 7.0 6.0 7.0 7.0
Average 7.6 7.6 6.3 7.3 7.3

Our next conversation was with Abdulmalik Abdulvahidov, a teacher of
the Result educational center. He said that he would teach Listening, Speaking,
Writing, Reading skills month by month during the 4-month course. That is, he
said that one month of Reading, one month of Listening, one month of Writing,
and one month of Speaking skills are taught. He said: “I always teach the
lessons in English, that is, through oral speech, it is not allowed to speak
Uzbek”. During the 4-month course, the English language is taught, and of
course it is necessary for students to have basic knowledge before that. They
always write discourse texts to improve their writing skills. Sometimes the
group is assigned the task of writing written discourse during the lesson. He said
that to improve Listening skills, he will give the task of listening to podcasts,
and then they will come and talk about it in class. In order to improve reading
skills, he is given the task of giving various articles and performing exercises.
While giving the task of preparing the sheets with questions to improve speaking
skills. He emphasized that he gives necessary information on how to prepare and
speak for each task.

Students IELTS certificate Table 4

Students Listening Reading Writing Speaking Overall
A student 8.5 7.5 6.0 7.0 7.5

B student 6.5 6.0 55 55 6.0

C student 8.0 8.0 6.5 7.5 7.5

D student 6.5 8.0 6.0 7.0 7.0

E student 8.0 7.0 6.0 6.5 7.0
Average 7.5 7.3 6 6.7 7
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Our next interview was with Kerimov Khurshid, a teacher of the Everest
educational center. He emphasized that he tries to teach all language skills to
students perfectly in order to teach English. In order to improve speaking skills,
spoken discourse are carried out every day, for example, speaking topics are
prepared from the Speaking-up program, speaking is done one by one, and
spoken discourse texts are given at home, and the task is to send the given topic
as an audio message. In order to improve writing skills, he explained all the
writing structures one by one, and said that he would give the task of writing an
essay at home in every lesson. In order to improve reading skills, he emphasized
that he would give written discourse texts from reading topics in different books.
In order to improve Listening skills, he said that learners will listen to BBC
podcasts every day, record it and check it together in class, and give my
recommendations on mistakes and shortcomings.

Students IELTS sertificate Table 5

Students Listening Reading Writing Speaking Overall
A student 8.0 8.0 55 6.0 7.0
B student 6.5 7.5 6.0 7.0 7.0
C student 7.0 6.0 55 6.0 6.0
D student 7.5 7.5 6.5 6.0 7.0
E student 8.0 7.5 6.5 6.5 7.0
F student 8.5 6.0 6.0 6.5 7.0
G student 7.0 7.0 6.5 6.0 6.5
H student 6.5 6.0 5.5 6.5 6.0
Average 7.3 6.9 6 6.3 6.6

Our last interview was with Dilshod Muhitdinov, a teacher of the Target
educational center. He said that he teaches English through a special book
prepared by a training center for teaching English. It covers all language skills.
All exercises for improving Listening, Speaking, Writing, Reading skills are
provided. In addition, I give small discourse texts and they come to class and
retell these discourses to each other. This activity helps to improve speaking,
reading, listening, and writing skills. Sometimes we sing English songs with the
students and it helps to lift their spirits and prevent them from getting bored in
class. Sometimes we organize debates among students and | encourage each of
them to express their opinion. They laughed that sometimes our debates turn
into heated proceedings. He said that after we finish each language level, we
will definitely go to some entertainment place and celebrate with a party. They
noted that this increases the friendship between the members of the group.

Student's IELTS certificate Table 6

Students Listening Reading Writing Speaking Overall
A student 8.0 7.5 6.5 7.0 7.5
B student 7.5 6.0 6.0 6.0 6.5
C student 8.0 7.0 6.0 6.5 6.5
Average 7.8 6.8 6.1 6.5 6.8
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Results and Discussion

In this chart, the overall result of students' knowledge of the English
language is presented. Furthermore, since spoken and written discourse are
important in teaching the language through discourse, | also brought out their
speaking and writing results separately. The overall result of the students of
Otaboyev Ganishernig and was 6.8, writing was 6.1 and speaking was 6.8. The
overall result of Mr Dilshod's students was 7.3, writing was 6.3 and speaking
was 7.3. The overall result of the students of Abdulmalik Abdulvahidov was 7,
writing result was 6 and speaking was 6.7. The result of the students of Kerimov
Khurshid was 6.6, writing was 6 and speaking 6.3. The overall result of Dilshod
Muhitdinov's students was 6.8, writing was 6.1 and speaking 6.5.

The overall, speaking and writing results of Mr. Dilshod's students were
higher than those of all other teachers. In the next place, the overall results of
Abdulmalik Abdulvahidov's students were higher. Both Mr. Dilshad and
Abdulmalik Abdulvahidov used the spoken discourse method. After that,
Otaboyev Ganisher's students scored higher than the other teachers Abdulmalik
Abdulvahidov, Kerimov Khurshid and Dilshod Muhitdinov. The students of
Otaboyev Ganisher and Dilshod Muhitdinov took the next places in terms of the
writing result, and the overall result was the same. The average writing level of
students of Abdulmalik Abdulvahidov and Kerimov Khurshid was equal.
Otaboyev Ganisher, Dilshod Muhitdinov, Kerimov Khurshid taught using both
writing and spoken discourse methods. Mr. Dilshad and Abdulmalik
Abdulvahidov taught using the spoken discourse method and their results
achieved the highest result. The teaching period of all teachers is different.
Kerimov Khurshid taught his students for 9 months, Otaboyev Ganisher for
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about a year, Abdulmalik Abdulvahidov for 4 months, Dilshod Muhitdinov for 9
months, and Mr. Dilshod, the highest scorer, for 3 months.

My recommendation is teaching a language using both written and spoken
discourse is much more effective than teaching only spoken discourse. Learning
a language by writing and speaking helps to retain information well in the
memory, if the information is forgotten, it is reminded, and by writing, the
information remains in the memory for a long time.

Conclusion

Teaching language through discourse helps students critically evaluate
their learning, strengthens social interactions, and builds self-confidence. In
addition, it reduces the dominant role of the teacher in the classroom and allows
students to participate more actively.

Discourse refers to spoken or written communication between people. In
education, discourse allows people to express ideas and thoughts and solve
complex problems. There is no such thing as learning without speech, because
learning needs to be shared and learned in order for learning to take place. One
of the functions of discourse in education is to enable teachers and professors to
convey academic material to students. Teachers need to explain and discuss the
ideas and concepts they need to convey to students, whether those concepts
involve elementary school reading skills or university-level astronomy. They
should be able to talk to students, listen to them and answer their questions. This
can be verbal or written.

Discourse in the educational system allows people to express each other's
ideas and thoughts. Education without speech is unthinkable. For information
exchange and learning to take place, ideas must be exchanged and learned
between people. One of the tasks of speech in education is to enable teachers to
convey their knowledge and ideas to students. For this, teachers must be able to
talk with students, listen to them, and teachers must be able to answer students’
questions. Of course, this process is carried out through oral or written speech.

As a result of our research, Interviewed IELTS teachers teach their
students Listening, Reading, Writing, Speaking, which is the ability to know the
language through discourse texts to get the IELTS certificate. Only two of them
teach English more through spoken discourse. They are Mr. Dilshod, a teacher
at the Thompson educational center, and Abdulmalik Abdulvahabov, a teacher
at the Result educational center. The other three participants teach English
through both written and oral discourse. These are Kerimov Khurshid, teacher of
Everest educational center, Otaboyev Ghanisher, teacher of IELTS zone
educational center, Dilshod Mukhitdinov, teacher of Target educational center.
The study used IELTS certificates of students taught by IELTS teachers. Their
overall, speaking, and writing results were calculated and their average level
was obtained. Of course, the role of the teacher in teaching English is important.
The written discourse method has been used for language teaching in
Uzbekistan for a long time. The method of spoken discourse is not yet
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widespread. But during my research, the result of the teachers who taught using
the spoken discourse method took the highest place. The results of the students
of the teachers who taught using both written and spoken discourse methods
were much lower than the results of the students of the teachers who taught
using the spoken discourse method. Thus, in the conditions of Uzbekistan, it
would be much more effective to teach IELTS using the spoken discourse
method.
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MUTUAL INTEGRATION OF MAPS WITH WEB MAPS ON THE
INTERNET SYSTEM AND CREATING THE OPPORTUNITY TO
WORK ON MODERN COMPUTER AND MOBILE DEVICES

Abstract. The use of maps via the Internet made them especially
convenient. Web maps, providing global search, navigation, accessing
information from other locations, creating and modifying directions, and
creating maps for many different purposes.

Keywords: GPS-navigation programs for maps, integration of maps and
Internet systems, GIS (Geographic Information Systems) programs.

Xaritalar veb tizimlari internetin bo‘lmagan davrda ham mavjud bo‘lgan,
ammo bugungi kunda ularga internet orqgali bo'lgan kirish imkoniyati va
interaktiv tajribalar kiritildi. Xaritalar va internet tizimlari bir-biriga integratsiya
gilinishini o'z ichiga olib go'shimcha funksiyalar go'shish imkoniyatini yaratadi.

Bugungi kunda, xaritalarni internet orqgali foydalanish, ularga alohida
qulaylik yaratdi. Veb xaritalar, global gidiruvni ta'minlash, yo'nalishni aniglash,
boshga joylardagi ma'lumotlarga kirish, yo'rignoma tuzish va o'zgartirish, hamda
ko'p xil magsadlar uchun xaritalar yaratish imkoniyatini beradi.

Veb xaritalar kompyuter qurilmalari va mobil qurilmalar uchun
mo'ljallangan, shuningdek, ularga har ganday muassasalarda foydalanish
imkoniyatini tagdim etadi. Bu xususiyatlar, xaritalar va internet tizimlarini
o0'zaro integratsiyalash uchun ko'plab imkoniyatlar yaratadi.

Birinchidan, xaritalar va internet tizimlarini integratsiya qilish, global
geografiyani "yaxshi" ko'rsatish imkoniyatini yaratadi. Ma'lum bir joydagi
vogealarni, yangiliklarni yoki tabily hodisalarni o‘rganish uchun xaritalar
internet orqali ishlatiladi. Bu, dunyoning har qanday nugtasiga Kirish
imkoniyatini beradi va ularga xaritalarning o'zgartirilishi va yangilanishi
yuzasidan hozirgi kundagi vogealarni aniglash imkonini beradi.

Ikkinchidan, elektron xaritalar va internet tizimlari integratsiya qilinishi,
ko'pgina kompyuter dasturlarida ishlatiladi. Masalan, boshgaruv dasturlari va
jadvallar xaritalarni joriy qilish uchun o'zaro integratsiya qilishadi. Bundan
tashgari, GIS (Geographic Information Systems) dasturlari ham, yugorida
aytilgan qulayliklardan foydalanishadi.

Bundan tashgari, ko'p muassasalar xaritalarni va internet tizimlarini,
shuningdek, boshga texnologiyalarni ularga jamlab, biznes jarayonlari va
operatsiyalarni avtomatlash uchun ishlatishadi. Bu, yangi ish joylarini yaratish,
mijozlarga qulaylik va to'g'ridan-to'g'ri  ma'lumotlarni tagdim qilishni
ta'minlaydi.

Bundan tashqari, xaritalar va internet tizimlarini integratsiya qilish,
geodeziya, ozig-ovqat, transport va boshga sohalar uchun ishlatiladi. Masalan,
transport sohasida, xaritalarni GPS-navigatsiya dasturlari bilan jamlab,
harakatlanishni monitoring qilish uchun ishlatiladi. Ozig-ovgat sohasida esa,
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mahsulotlarni yetkazib berish yo'nalishini aniglash uchun xaritalar va internet
tizimlari ishlatiladi.

Xaritalar va internet tizimlarini integratsiya gilish, ma'lumotlar bazalarini
ham qo'shish imkoniyatini beradi. Bu, ko'pgina sohalar uchun ma'lumotlarni
to'plash va gayta ishlashni osonlashtiradi. Masalan, bir uy-joyning xaritasi va
uning dastlabki qurilmasi hagida ma'lumotlar, biznes va logistika sohalarida
yaxshi foydalanish uchun bir gator dasturlarda integratsiya gilinadi.

To'g'ri kelajakda, xaritalar va internet tizimlarini integratsiya qilish, biznes
jarayonlarini  yaxshilash va avtomatlashtirishga yordam beradi. Ushbu
integratsiya tadbirkorlikni osonlashtirish va innovatsiyalarni o'z ichiga olishga
imkon yaratadi.

Bir gancha sohalarda ham xaritalar va internet tizimlarining integratsiyasi
yaratilgan. Misol uchun, ta'lim sohasida, xaritalar va internet tizimlari,
ta'limning tadgiqotlarni osonlashtirish va ta'limni avtomatiklashtirishga yordam
beradi. Bu, shu jumladan, ta'lim rejalarini, o'gituvchilar va o'quvchilar hagida
ma'lumotlarni to'plash, boshgarish va bir-biriga ulanishni yaxshilashni
osonlashtiradi.

Boshga bir sohada, xaritalar va internet tizimlarining integratsiyasi,
turizmni rivojlantiradi. Turizm kompaniyalari, xaritalar va internet tizimlari
orgali sayohatlar hagida ma'lumotlarni osonlashtirish va yozishlarini
avtomatlashtirishlari mumkin. Shu bilan birga, turistlar sayohatlarda yoki
sayohatdan oldin sayohatlarining tadbirlarini rejalashtirish uchun xaritalar va
internet tizimlaridan foydalanadi.

Jamiyatda xaritalar va internet tizimlarining integratsiyasi, turli sohalar
uchun yaxshi variant hisoblanadi. Bu integratsiya yordamida, ma'lumotlar
to'plash, tahlil qilish, ma'lumotlar bazalarini yaratish va boshga ishlar
osonlashtiriladi. Bu esa biznes, ta'lim, turizm, hukumat va insonlarga yordam
beradi. Natijada, xaritalar va internet tizimlarining integratsiyasi, zamonaviy
kompyuter qurilmalari va boshga yangiliklardan foydalanishga imkon yaratadi.

Xaritalar va internet tizimlarining integratsiyasi, qidiruv tizimlariga ham
yordam beradi. Bu integratsiya yordamida, insonlar istalgan joyda bo'lgan
narsalarni gidirishlarini osonlashtiradi. Masalan, Google Maps, insonlarga,
ularning istalgan joyda joylashgan narsalarni oson topish, ta'riflash va ularga yo'l
tarixi yozish imkonini beradi.

Boshga bir sohada, xaritalar va internet tizimlarining integratsiyasi,
klimatik sharoitlar va ekologik muammolarni hal gilishda ham yordam beradi.
Bu integratsiya yordamida, havo tarixi va turli ekologik o'zgarishlar hagida
ma'lumotlar to'plash va tahlil gilish osonlashtiriladi. Shu bilan birga, xaritalar va
internet tizimlarining integratsiyasi, iqlim o'zgarishlariga garshi kurash va tabiiy
resurslar va ekologik muammolari hal gilishga yordam beradi.

Xaritalar va internet tizimlarining integratsiyasi, sport sohasida ham
foydali. Misol uchun, sport mashg'ulotlarida va musobaqalarda, xaritalar va
internet tizimlari orqgali, gatnashuvchilar o'ziga eng qulay vaqtni tanlashlari
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mumkin.  Shuningdek, sport fanatlari, sayohatlar va turnirlar haqgida
ma'lumotlarni oson  olishlari  va  tadbirlarga  yo'l xaritalarini
avtomatiklashtirishlari mumkin.

Barcha gismlar uchun xaritalar va internet tizimlarining integratsiyasi,
yangi imkoniyatlar yaratadi va ularning ishga tushirishini osonlashtiradi. Bu esa
biznes, turizm, ta'lim, hukumat va insonlar uchun muhimdir. Xaritalar va
internet tizimlarining integratsiyasi, biznes faoliyati osonlashadi, insonlarga vaqt
va energiyani tejashni tashkil etadi, turizm va sayohatni yaxshi ko'rsatishni
osonlashtiradi, ta'lim faoliyatini avtomatiklashtiradi, hukumat ishlari va saylov
jarayonlari yaxshilayadi.

Xaritalar va internet tizimlarining integratsiyasi, hukumat tizimlarida ham
foydali bo'lishi mumkin. Masalan, xaritalar va internet tizimlarining
integratsiyasi, hukumat tashkilotlari uchun qo'shimcha xizmatlar yaratishga
imkon Dberadi. Bu xizmatlar, saylov jarayonlarini avtomatiklashtirish,
xududlararo statistik ma'lumotlarni to'plash, tibbiy xizmatlarni ko'rsatish, dori-
darmon, sayohatlarini rejalashtirish va boshga hukumat xizmatlarini
avtomatiklashtirishga yordam beradi.

Bundan tashqari, xaritalar va internet tizimlarining integratsiyasi, turli
sohalar bo'yicha ishlovchi tashkilotlar uchun ham foydali bo'lishi mumkin.
Misol uchun, sotiladigan mahsulotlar va xizmatlar, ularga yetkazib berish va
yetkazishning 0'z-0'ziga Xxizmat ko'rsatish tizimlariga qo'shimcha tafsilotlarni
go'shish imkonini beradi. Shu bilan birga, xaritalar va internet tizimlarining
integratsiyasi, bog'lig tashkilotlar uchun xaridlar va sotishlar bo'yicha aniq
ma'lumotlarni ko'rishni osonlashtiradi.

Xaritalar va internet tizimlarining integratsiyasi, yangi imkoniyatlarni
yaratishda muhim rol o'ynaydi va bu, bizning hayotimizni osonlashtiradi va
qulaylashtiradi. Ushbu integratsiya, tashkilotlar va insonlar uchun tadbirlarni
avtomatiklashtirish, ma'lumotlar to'plash va tahlil gilishni osonlashtirish, biznes
tashkilotlarini yaxshi ko'rsatish, ta'limni osonlashtirish, hukumat ishlari va
saylov jarayonlarini yaxshilashga yordam beradi.

Misol uchun, turizm sohasida xaritalar va internet tizimlarining
Integratsiyasi, turistlarning sayohatlari va sayohatlarining rejalarini tuzishda
yordam beradi. Bunday integratsiya, sayohat agentliklariga, transport
tizimlariga, mehmonxonalar va restoranlar kabi turizm tashkilotlariga
ma'lumotlarni to'plash, tariflarni tagdim etish, joylashuvlarni ko'rsatish,
mehmonxonalar va restoranlar kabi turizm tashkilotlari bilan xizmatlarni
birlashtirish va tayyorlash imkonini beradi. Buning natijasida, turistlar
sayohatlarga tayyorlanish va uni bajarishda kerakli xizmatlarni topishda yordam
beradigan barcha ma'lumotlarga ega bo'lishadi.

Bundan tashgari, xaritalar va internet tizimlarining integratsiyasi,
transport tizimlarida ham muhim ahamiyatga ega. Bu, yo'nalishlarni belgilash,
ko'chish joylarini aniglash, transport vositalarining ko'rsatishlarini ko'rsatish,
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yo'nalishlarni tasdiglash va boshqa ko'p narsalarni birlashtirishda yordam beradi.
Buning natijasida, sayohatlar va transport jarayonlari oson va qulay bo'ladi.

Bularning yanada ko'proq rivojlanishi, yirik ma'lumotlar bazalarini
birlashtirish, ularni nafagat har xil tashkilotlar, balki davlatlar o'rtasida ham
o'zaro biriktirish va ulardan foydalanish imkoniyatlarini kengaytirish bilan
amalga oshirilishi mumkin. Bunday integratsiya, o'zaro igtisodiy munosabatlarni
kuchaytiradi va xizmat ko'rsatishni tezlashtiradi.

Xaritalar va internet tizimlarining integratsiyasi, bizning hayotimizni
osonlashtiradi, qulaylashtiradi va qulayliklarimizni yaxshilaydi. Bu integratsiya,
tashkilotlarni  rivojlantirish, ma'lumotlarni birlashtirish, barcha sohalarda
tajribalarimizni yaxshilash va tadbirlarni avtomatiklashtirishda yordam beradi.

Foydalanilgan adabiyotlar ro‘yxati:
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CREATION AND USE OF ELECTRONIC MAPS OF THE BUILDING
AND CONSTRUCTION REGISTER BASED ON GEOINFORMATION
TECHNOLOGIES

Abstract. Electronic maps create several additional opportunities for the
successful management of the cadastre of buildings and structures, and with
their help, the successful management of monitoring of buildings and structures,
the creation of electronic maps based on geoinformation technologies, as well
as its expansion and editing.

Keywords: use of GIS programs, mobile and web applications, creation of
3D maps.

Bino va inshootlar kadastirini geoaxborot texnologiyalari asosida elektron
xaritalarni yaratish va ularni foydalanishning bir necha usullari mavjud. Bu
usullar quyidagilardan iborat:

1. Bino va inshootlar kadastirlar xaritalarini geodezik koordinatalar
tizimini orqgali GIS dasturlarini ishlatish.

2. Yerning joylashuvi va kadastr ma’lumotlar bazasi yaratish uchun
aerokosmik va dronlar yordamida olingan muhim axborotlarni to'plash.

3. Kadastr axborotlarni yig'ish uchun maxsus qo'shimcha dasturlar
yaratish.

4. Kadastr axborotlarni elektron xaritalarda namoyish etish uchun veb-
saytlar va mobil ilovalar yaratish.

Ushbu usullar yordamida kadastr axborotlar va vyig'ilgan axborotlar
elektron xaritalarda namoyish etilishi va foydalanishga tayyor bo'lishi mumkin.
Bu, har xil foydalanishlarni yaratish uchun imkon beradi, masalan, davlat
hududlarini belgilash, hududiy yuritish uchun erkin hududlarni aniglash, qurilish
va texnik infrastrukturani rejalashtirish va boshga ko'p imkoniyatlar yaratish
uchun.

Elektron xaritalar kadastr axborotlarni yig‘ish, tahlil qilish va
tahrirlashning yanada kuchli va samarali usullarini taqdim etadi. Elektron
xaritalar yordamida, kadastr axborotlar va muhim axborotlar manbalari,
shuningdek, tarixiy va o'zgaruvchan ma'lumotlar, ob'ektlarning koordinatalari,
sarlavhalar, sifatli rasmlar va boshqa tafsilotlar keng ko'rsatilishi mumkin.

GIS dasturlari yordamida, xaritalar yaratish, o'zgartirish va kengaytirish
mumkin. Bu dasturlar, kadastr axborotlari va ma’lumotlar bazalarini
birlashtirishga imkon beradi va ularni bitta joyda yig'ish va tafsilotlarni tahlil
gilishga yordam beradi.

Elektron xaritalar mobil ilovalar yordamida ham foydalanishga qulaydir.
Bu ilovalar, eng so'nggi axborotlarga kirish, kadastr axborotlarni o'zgartirish,
ko'rish va tahrirlashga imkon beradi. Mobil ilovalar, bino va inshootlar
kadastirini boshgarishda ham katta yordam beradi.
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Bundan tashqari elektron xaritalar qurilish va moliya islohotlariga oid
muammolarni yechishga yordam beradi. Ularning yordamida shahar qurilishini
rejalashtirish, inshootlarni rekonstruktsiya qilish, davlat boshgaruvi va boshga
ko'plab sohalarda ham foydalanish mumkin.

Elektron xaritalar bino va inshootlar kadastirini muvaffagiyatli boshgarish
uchun bir nechta go'shimcha imkoniyatlar yaratadi. Ularning yordamida bino va
inshootlar kuzatuvining muvaffagiyatli boshgarilishi mumkin. Bino va
inshootlar kadastirining geoaxborot texnologiyalari asosida elektron xaritalar
yaratish, uning kengaytirish va tahrirlash, mobil ilovalarda va veb-saytlarda
foydalanishning muhim o'zgarishlarni keltiradi.

Shu bilan birga, elektron xaritalar bino va inshootlar kadastirini
boshgarishda go'llaniladigan yorgin va innovatsion usullardan biridir. Boshga
texnologiyalar, masalan, dronlar, geodezik asboblar, kosmik aparatlar va
aerosuratlar yordamida ma’lumotlar bazasini  shakillantirish, kadastr
ma'lumotlarni gayta ishlash va tahlil gilish uchun yuqori aniglidagi asboblar va
dasturlar yaratish imkonini beradi

Barcha usullar bir gancha imkoniyatlar yaratishga yordam beradi.
Ularning yordamida, bino va inshootlar kadastirini boshgarish osonlashadi va
ishlab chigarishni samarali bo‘ladi.

Bino va inshootlar kadastirini geoaxborot texnologiyalari asosida
boshqarish, har xil ma’lumotlar taqdim etadi. Ular quyidagilar hisoblanadi:

1. Ishga tushirish va ma'lumot bazasini yaratish: Elektron xaritalar va
geoaxborot texnologiyalari asosida bino va inshootlar kadastiri ma'lumot
bazasini yaratish va tahlil gilish oson va tez bo'ladi. Bu yordamda, to'liq va anig
ma'lumotlar bazasi shakillanishi mumkin, bu esa bino va inshootlar kadastr
sohasida magsadli va samarali garorlar gabul gilishga yordam beradi.

2. Mobil va veb ilovalarda foydalanish: Elektron xaritalar mobil va veb
ilovalar orgali foydalanish mumkin. Bu yordamda, bino va inshootlar kadastiri
axborotlarini o'zgartirish va ko'rish uchun mobil ilovalar orgali foydalanish
qulay. Veb ilovalar esa, bino va inshootlar kadastiri axborotlarini ko'rish va
gayta ishlash imkonini beradi.

3. Boshga sohalar bilan birgalikda ishlatish: Elektron xaritalar va
geoaxborot texnologiyalari bino va inshootlar kadastirining boshga sohalar bilan
birgalikda ishlatilishini ham ta'minlaydi. Ularning yordamida, bino va inshootlar
kadastiri axborotlari boshga sohalardagi axborotlar bilan birikmalarni tashkil
gilish, axborotlarni tahlil gilish va ko'rsatish, uning o'rni yoki kirib chiqish joyini
aniglash osonlashadi.

Shu sababli, bino va inshootlar kadastirini geoaxborot texnologiyalari
yordamida boshgarish, bino va inshootlar kadastr sohasida innovatsion va
samarali yondashuv yaratish uchun yaxshi yechimdir.

Elektron xaritalar va geoaxborot texnologiyalari bino va inshootlar
kadastirini boshgarishda bir nechta afzalliklarni taqdim etadi. Bunday yordam
asosida, ma'lumotlar bazasini ishlab chiqish, yig'ilish va tahlil qilishni
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osonlashtiradi. Bu esa, bino va inshootlar kadastr sohasida ishlab chigarishni
optimallashtirishga yordam beradi. Birog, bino va inshootlar kadastirini
geoaxborot texnologiyalari asosida boshgarishning shaxsiy magsadlar va eng
muhim afzalliklari quyidagilar hisoblanadi:

1. Qanday qilib kadastirni rivojlantirish: Geoaxborot texnologiyalari
asosida kadastr ma'lumotlar bazasini shakillantirish, tahlil gilish va o'zgartirish
osonlashadi. Bu esa, bino va inshootlar kadastiri ma'lumotlarini ko'proq aniq
gilish, yana kuzatuvlarni kengaytirish va barcha bino va inshootlar kadastr
sohasida magsadli va samarali garorlar gabul gilish imkonini yaratadi.

2. Bino va inshootlar kadastirini boshgarishning oson usullari: Elektron
xaritalar va geoaxborot texnologiyalari asosida bino va inshootlar kadastiri
axborotlari oson va tez o'zgartirish va yangilash mumkin. Buning natijasida,
bino va inshootlar kadastr sohasida ko'plab muammolar tez va samarali
yechiladi.

3. Ko'pgina biznes qo'llanmalari: Bino va inshootlar kadastiri geoaxborot
texnologiyalari asosida ma’lumotlar bazasini shakillantirish va tahlil qilish
mumkin. Bu esa, bino va inshootlar kadastr sohasida innovatsion biznes
modelini amalga oshirishga yordam beradi.

4. Samarali ishlashini taminlash: Elektron xaritalar va geoaxborot
texnologiyalari asosida bino va inshootlar kadastiri axborotlari samarali bir
shaklda ko'rsatish mumkin. Bu esa, kadastr ma'lumotlarni oson va tez
o'zgartirish, kuzatish va qarorlar gabul gilish uchun biznes qo'llanmalari
yaratishning yanada samarali bo'lishiga imkon beradi.

Yana bir necha muhim afzalliklardan biri, geoaxborot texnologiyalari
asosida kadastr ma'lumotlarni oson va tez o'zgartirish, kuzatish va barcha bino
va inshootlar kadastr sohasida maqgsadli va samarali garorlar gabul gilishga
imkon berishi. Bu esa, kadastr ma'lumotlarni aniq shakillantirish, kuzatuvlarni
kengaytirish va garorlar gabul gilishni osonlashtirish uchun muhimdir.

Boshga bir afzallik esa, geoaxborot texnologiyalari asosida bino va
inshootlar kadastirning 3D xaritalarini yaratishdir. Bu xaritalar barcha bino va
inshootlar bir magsadga ega bo'lgan ma'lumotlarni ko'rsatishga imkon beradi.
Bu esa, bino va inshootlar kadastirining keng migiyosida foydalanish, yangilash
va rivojlantirish uchun samarali vosita bo'lib xizmat giladi.

Shu bilan birga, geoaxborot texnologiyalari asosida elektron xaritalar va
kadastr ma'lumotlarni yaratish, o'zgartirish va tahlil gilish uchun bir gancha
usullar mavjud. Bu esa, bino va inshootlar kadastr sohasida innovatsion
yondashuvni rivojlantirishga yordam beradi. Buning bilan birga, geoaxborot
texnologiyalari asosida bino va inshootlar kadastirini boshgarishda muhim
vosita bo'lib xizmat gilish imkonini beradi.
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Bino va inshootlar kadastirini geoaxborot texnologiyalari asosida
geomodellashtirish, bu binolar va inshootlarning yerlarini, konstruksiyalarini va
boshga xususiyatlarini 3D modellarda namoyish etishga imkon beradi. Bu
modellarga go'shimcha ma'lumotlar, masalan, qurilish materiallari, binoning
qurilgan vyili, yo'l va mulogot tarmoglari kabi ma‘lumotlarni go'shish mumkin.
Bunday modellarga ko'ra, bino va inshootlarni yangilash, nazorat gilish, bino
tamirlash va boshga ishlar uchun yuqori sifatli ma'lumotlarga ega bo'lish
mumkin.

Geomodellashtirishning foydasi quyidagilardan iborat:

» Bino va inshootlarning ta'mirlash va yangilash ishlarida xatolarni
aniglash va oldini olish imkoniyati;

» Binoning tashqi faktorlardan, masalan, to'sqinlik, ogim, quyosh nuri va
boshga sharoitlardan chiqgib ketishining ta'sirini kuzatish;

» Binoga go'shimcha tizimlar, masalan, isitish tizimlari, kabel va internet
tarmogqlari, suv va gaz tizimlari kabi, o'rnatish va loyihalashni optimallashtirish;

» Qo'shimcha ma'lumotlar qo'shish orgali, bino va inshootlar uchun
ma'lumotlar bazasini yaratish.

Geoaxborot texnologiyalari asosida geomodellashtirish bino va inshootlar
qurilish sohasida katta o'zgarishlar keltirishda muhim ahamiyatga ega bo'ladi.

Geoaxborot texnologiyalari asosida geomodellashtirish bino va
inshootlarning qurilishi, foydalanish va tashqi ko'rinishiga garab nazorat gilib
borish imkonini beradi. Bu, yangi bino va inshootlar loyihalarini tuzish bo'yicha
ishlab chigishni ham osonlashtiradi. Geoaxborot texnologiyalari, masalan,
kosmosdan, GPSdan, dronlardan va boshgalardan olingan ma'lumotlarni jamlab
bino va inshootlar kadastirini topografik xaritalarni, aerofotosuratlarni va boshga
ma'lumotlarni aniglash uchun foydalanadi.

Geoaxborot texnologiyalari asosida geomodellashtirish, bino va inshootlar
tuzilishini o'rganish, tahlil gilish va tushuntirishga yordam beradi. Bu, yangi
bino va inshootlar loyihalarini tuzishini, ularning yangilash va ta'mirlashini
optimallashtirishga imkon beradi. Bu esa, bino va inshootlar kadastr sohasidagi
taraqqiyotga imkon beradi.

Bino va inshootlar kadastirini geoaxborot texnologiyalari asosida
geomodellashtirish, shu sohadagi ishlab chigishni ham osonlashtiradi. Bino va
inshootlar loyihalari tuzishni tahlil gilish, tushuntirish va yangilash uchun yuqori
sifatli ma'lumotlarga ega bo'lish mumkin. Bu esa, bino va inshoatlar qurilishi
sohasidagi taraggiyotga imkon beradi va bino va inshootlarni tuzish va
ta'mirlash sohasida keng targ‘ib qilishiga yordam beradi.

Bino va inshootlar kadastirini geoaxborot texnologiyalari asosida
geomodellashtirishning foydasi bino va inshootlarning energiya sarflarini va
isitish talablari ko'rsatishga imkon berishi. Bu, bino va inshootlarning energiya
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sarflarini  kamaytirish va ularning isitish talablari bo'yicha loyihalashni
optimallashtirishga yordam beradi. Bunday hisob-kitoblarni gilish, bino va
inshoatlarni loyhalash sohasida gayta ishlash talablarini yaxshiroq tushuntirishga
imkon beradi va bino va inshootlar loyihalarini to'liq va to'g'ridan-to'g'ri
rejalashtirish uchun go'llaniladi.

Geoaxborot texnologiyalari asosida geomodellashtirish, bino va inshoatlar
qurilishi  sohasida go'llanilayotgan boshga texnologiyalar bilan ham
birlashtirilishi mumkin. Masalan, loyihalarni bir gator GIS (geografik ma‘lumot
tizimlari) dasturlari yordamida rejalashtirish mumkin. GIS dasturlari,
geoaxborot ma'lumotlarini birlashtiradi va ularga go'shimcha xususiyatlar
go'shadi, shuningdek, xaritalar, tashqi ma'lumotlar, aholi statistikasi kabi
birlashtirilgan axborotlar yordamida, bino va inshootlar joylashgan manzil,
tashqi sharoitlari, bino va inshootning yuqori sifatli barcha ma‘lumotlari, bino va
inshootlarning tashqi tuzilishi kabi ko'plab muhim ma'lumotlar yig'ib topiladi.

Geoaxborot texnologiyalari asosida geomodellashtirish, bino va inshoatlar
qurilishi sohasida ishlashni yanada samarali va bargaror gilish uchun yuqori
sifatli ma'lumotlarni yig'ish va tahlil gilish uchun juda qulaydir. Ushbu usul,
bino va inshoatlar qurilishi sohasining yanada rivojlanishiga va sodda talablarini
bajarishga imkon beradi.

Bino va inshoatlar qurilishi sohasida geoaxborot texnologiyalari asosida
geomodellashtirishda muhum ahamiyatli rol o'ynaydi. Misol uchun, bino va
inshootlarning qurilish va ishlab chigarish jarayonlarida ishlatiladigan
materiallar, texnologiyalar, energiya va suvni zamonaviy va samarali usullar
bilan  ta'minlanishi kerak. Geoaxborot  texnologiyalari asosida
geomodellashtirish, bu resurslarning qulay va samarali tarzda tagsimlanishini va
ishlatilishini ta'minlashga yordam beradi. Bunda, bino va inshootlar kadastr
sohasida xizmat ko'rsatuvchilar va mijozlar o'rtasidagi alogalarni yanada yaxshi
ko'rsatishga yordam beruvchi ko'p foydali qo'shimcha axborot yig'ib olish
mumekin.

Bino va inshootlar kadastirini geoaxborot texnologiyalari asosida
geomodellashtirish bino va inshoatlar qurilishi sohasida boshga muhim
masalalarni ham hal gilishga imkon beradi. Masalan, ko'p bino va inshootlar
loyihalari, bino va inshootlarning asosiy maqsadlari bo'yicha rejalashtiriladi,
masalan, "yashaydigan binolar" yoki "ish joylari" ko'rsatish uchun qurilishi
mumkin. Bu, bino va inshoatlar qurilishi sohasidagi qulaylik va aniq talablarini
bajarishga yordam beradi va bino va inshootlarning qurilishining usullarini
o'rganishga imkon beradi. Bunday qulayliklar yanada yuqori sifatli ma'lumotlar
olishni rivojlanishiga imkon beradi.

Geoaxborot texnologiyalari asosida geomodellashtirishning bino va
inshootlar kadastiri uchun foydasi boshga sohalarga ham keng targalgan.
Masalan, bino va inshootlarning joylashuvi, tashqi ko'rinishi, va qurilish turi
hozirda geoaxborot texnologiyalari asosida yaxshi ko'rsatilishi mumkin. Bunday
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ma'lumotlar shahar va gishloglarda yangi yashash manzillar tashkil etish va
gishlog xo'jaligi ishchilarini ish bilan ta'minlash.

ljtimoiy va iqtisodiy sohalarning o'zaro alogalari ham geoaxborot
texnologiyalari asosida geomodellashtirish bilan yuqori darajada erishiladi.
Bunday ma'lumotlar, bino va inshootlar kadastiri sohasidagi boshga magsadlar
uchun zarur bo'lishi mumkin. Shuningdek, bu turlar yaxshi korxonalarni va
investitsiyalarni go'llashga imkon beradi, masalan, bino va inshoatlar qurilishi
sohasidagi ko'p million dollarli investitsiyalar bu usullar asosida amalga
oshirilgan.

To'g'ridan-to'g'ri, bino va inshootlar kadastirini geoaxborot texnologiyalari
asosida geomodellashtirish, bino va inshoatlar qurilishi sohasidagi bir nechta
muhim masalalarni hal gilishga yordam beradi. Bu usullar, bino va inshoatlar
qurilishi sohasining yanada rivojlanishi uchun zamonaviy xususiyatlarni
aniglash, yangi xizmatlar yaratish, va ijtimoiy va igtisodiy sohalarning ishlarini
yaxshilashga imkon beradi.
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Abstract. The geodetic method covers the information about the
displacements, displacements, and tilts of the elements taken separately, as well
as the possibility of re-developing the results of the geodetic method on the basis
of the probability given using the methods of mathematical statistics.

Keywords: geometric leveling, hydrodynamic leveling, design and
leveling to determine the vertical movement of convenient and open points of
structures.

Bino va inshootlarnig tashi ta’sirlar va loyihalash jarayonida e’tiborga
olinmagan omillar natijasida ko’chishini geodezik nuqtai nazardan asoslash
masalalari bilan ko’plab tadqiqotchilar shug’ullanishgan.

Ishlab chigarish binolari yuk ko’taruvchi konstruksiyalarining
deformasiyalarini vaqt o’tishi bilan o’zgarishini nazorat qilishning geodezik va
nogeodezik o’Ilchash usullari mavjud bo’lib, ushbu wusullar birgalikda
qo’llanilgan hollardagina bino va inshootlarning tashqi ta’sirlar natijasidagi
ko’chishini (ham vertikal ham gorizontal) ishonchli darajada baholash mumkin.

Nogeodezik usullarga bino va inshootlarning rejadagi o’lchamlari va
balandliklari bo’yicha o’zaro yondosh elementlariga o’rnatilgan markalarining
holatini o’zgarishini nazorat qilish omillari majmui kiradi. Ushbu usulda sanoq
olinadigan o’lchov asboblari to’g’ridan-to’g’ri bino va inshootlarning
tuzilmalariga yoki ularga yaqin bo’lgan joylarda qoldirilib mahkamlanadi.
Bularga shovunlar, ponasimon o’lchagichlar (klinometrlar), deformasiya
o’lchagichlar, ko’chish o’Ichagichlari, yoriq o’lchagichlar, egilishni
o’lchagichlar, og’ishni o’Ichagichlar, gidrostatik sistemalar, changaklar,
mayoqlar va uzluksiz ravishda yarim avtomatik va avtomatik usulda ishlaydigan
datchiklar kiradi.

Deformasiyalar rivojlashini nazorat gilishning asosiy usuli geodezik usul
hisoblanadi. Ushbu usul ob'yektda o’rnatilgan barcha markalarning holatini
nazorat qilishning to’liq imkonini beradi. Geodezik usul alohida olingan element
yoki uning yondosh elementlar bilan birgalikda ko’chishlari, siljishlari,
egilishlari to’g’risidagi ma’lumotlarni gamrab olish imkonini beradi Shuning
bilan birgalikda geodezik usul natijalarni matematik statistika usullaridan
foydalanib berilgan ehtimollik asosida gayta ishlab chigish imkonini yaratadi.

Deformasiyalarni nazorat qilishning quyidagi muhandislik geodezik
usullari mavjud:

» inshootlarning qulay va ochiq nuqtalarini vertikal ko’chishini aniqlash
uchun geometrik nivelirlash;

» inshootlarning ochiq, lekin noqulay nuqtalarini vertikal ko’chishini
aniglash uchun trigonometrik nivelirlash;

» Dbitta ufgda joylashgan, yopiq noqulay nuqgtalarni gidrostatik va

» gidrodinamik nivelirlash;

> bitta ufqda joylashgan (taxminiyligi £2 mm) agregatlar va texnologik
uskunalarning qulay nuqtalarini vertikal ko’chishlarini aniglash uchun mikro
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nivelirlash;

» stvor (ikki narsa va kuzatish nuqtasi orqali o’tgan bir to’g’ri chiziq)
yo’nalishiga perpendikulyar bo’lgan yo’nalishda, stvorga yaqin joyida
joylashgan, asos va inshootning ochiq hamda qulay nuqtalarini gorizontal
ko’chishini aniglash uchun stvor o’lchashlar;

» ochiq va noqulay bo’lgan nuqtalarning gorizontal ko’chishlarini
aniglash uchun burchakli yoki chizigli burchakli mikrotriangulyasiya
(diagonalsiz geodezik to’rtburchaklar, burchak va chizigli burchak kertma belgi)
usuli;

» asos va inshootlarning ochiq va qulay bo’lgan nuqtalarini gorizontal
ko’chishlarini aniglash uchun poligonometrik usul.

Ishlab chiqarish binolari yuk ko’taruvchi tuzilmalarini va texnologik
uskunalarining ko’chishini aniqlsh uchun geometrik nivelirlashning yuqori
aniqlikda ega bo’lgan muhandislik geodezik usulini qo’llash magsadga muvofiq.

Muhandislik geodezik o’lchashlar uslubining asosini birlik og’irliklarni
o’Ichashga qaratilgan harakatlar majmuasi tashkil etadi. Uslub tushunchasiga
esa o’Ichov ishlari olib boriladigan o’Ichov asboblariga, o’lchash sharoitlariga,
konstruksiyalarga, kuzatiladigan va bog’lovchilik vazifasini bajaradigan
nuqtalarga, o’lchash natijalarini gayta ishlab chigishga garatilgan usullarga
qo’yiladigan talablar majmuasi kiradi.

O’Ichov ishlarini boshlashdan oldin nivelirlash darajasini (sinfini) va
bajariladigan ishning uslubini tanlash lozim. Ko’chishlarning aniqlanish
chegarasini belgilash, bajariladigan geodezik o’lchov ishlarining murakkablik
asosini taqozo etadi. O’Ichov ishlarining aniqlik darajasini yoki uning miqdorini
garalayotgan (nazorat qilinayotgan) ob’yekt yoki tuzilmaga nisbatan
belgilamasdan bajarish, geodezik nuqtai nazardan katta (bartaraf etib
bo’Imaydigan) nugsonlarga olib keladi. Shuning bilan birgalikda o’lchov ishlari
olib borilayotgan bino yoki inshootning foydalanilayotganlik omilini e’tiborga
olish lozim

Ushbu masalani yechish uchun nivelirlash sxemalarini tenglashtiruvchi

elementlar sifatini tavsiflovchi <= migdorni aniq belgilash lozim.

Og’irlik birligi, qaralayotgan darajadagi o’lchov ishlarining asosiy
tavsifini belgilovchi omil bo’lib, ushbu miqdor qo’yidagi formula orqali
aniglanadi:

oo

e (1)

bu yerda: Mo _ berilgan reper «s» ga nisbatan qaralayotgan to’rning yeng
uzoq nuqtasida joylashgan ko’chish aniqligi;

%ce — og’irlik PCY ega teskari bo’lgan o’Ichash natijalari miqdori.
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Ishnootlarning ko’chishini aniqlash uchun geodezik nivelirlash sinfini
tanlashda [1] adabiyotda keltirilgan uslubni qo’llash, ko’zda tutilgan yuqori
darajadagi o’lchov natijalarini beradi.

Loyihalash va nivelirlash sxemasini baholash natijalariga kura 7ce

aniglanadi va ushbu aniglangan migdor (1) formulaga berilgan ™

qo’yilib, og’irlik birligi ™ aniglanadi. Aniglangan ™ miqdor [2-67c] me’yoriy
hujjatdagi jadvaliy miqdorlar bilan taggoslanadi va hisoblangan miqdordan

kichik va eng yaqin bo’lgan miqdorga nisbatan muhandislik geodezik
o’Ichashlar sinfi belgilanadi.

¢ aniglikda

ce migdorni aniglash uchun ekvivalent almashtirishlar usuli [1-178c] ga
muvofiq qo’llaniladi, unga asosan loyihalangan sxemaning yeng uzoq nuqtasida

joylashgan nugtasi uchun Zee =999 Aniglangan 7ce va M

formulaga qo’yib, ekanligini hisoblaymiz.
Hisoblangan miqdorni jadvalda keltirilganmiqdorlar bilan tagqoslab,
= 10,42 um

¢ miqgdorlarni (1)

ushbu miqdorga yeng yaqin bo’lgan miqdor™ ni gabul gilamiz va
geometrik nivelirlash sinfining Il sinfga mansubligini belgilaymiz. Geometrik
nivelirlashning belgilangan 11 sinfi bino va inshootlar hamda ularning
tuzilmalarini belgilangan oraligdagi o’lchash ishlarining aniqligini ishonchli
darajada ta’minlaydi.

Ikkinchi sinfdagi nivelirlashning loyihalangan sxemadagi yeng uzogda

joylashgan belgining yoki markaning ko’chish aniqligi 7ce =59 bo’lganda
quyidagi miqdorga teng bo’ladi

042=—"e
V27 pundan M = 0424259 =144 < 2

Xulosalar: 1. Ishlab-chiqarish binolari hamda ularning yuk ko’taruvchi
tuzilmalarini ko’chishini (vertikal hamda gorizontal) muhandislik geodezik
o’Ilchov sinflarini belgilash ko’chishning ishonchli darajadagi miqdorlarini
aniglash imkonini beradi.

2. Ushbu usulda aniglangan ko’chishlar miqdori bino va inshootlar hamda
ularning tuzilmalarini foydalanishga layogatliligini belgilashda asosiy omil
bo’ladi.
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FUEL CONSUMPTION ASSESSMENT MODEL FOR VEHICLE
OPERATION IN CITY CONDITIONS

Abstract. Today, Uzbekistan is expanding with various new vehicles -
buses, trucks, cars, special and specialized vehicles. The lack of a fuel
consumption estimation model for many commercial vehicle models in use in the
Republic, in particular, for domestically produced vehicles, leads to a violation
of the objectivity of fuel consumption, including operational calculation and fuel
consumption statistics, and worsens the mutual calculation system, while
vehicles and fuel and energy negatively affects the efficiency of resources.

Key words: drive cycle, fuel consumption, vehicle, evaluation model.

Evaluation of operating conditions, including fuel economy of cars in city
and highways and the amount of harmful gases coming out of the car, is carried
out using standard driving cycles.

Is increased One of the unique aspects of estimating the fuel economy of
vehicles through driving cycles is that the method covers the fuel consumption
of all driving modes of the vehicle. Effective use of fuel in many ways to the
extent of its moderation depends. The purpose of regulation is to organize
resource saving, rational distribution and efficient use. Researches to determine
the fuel consumption rate of the car under the conditions of given parameters of
the driving conditions of the car are complicated requires long-term
experimental research. Current state of information technologies and a number
of computing software provides an opportunity to evaluate existing processes by
means of simulation modeling. The mode of movement of cars has its own
characteristics in different conditions, while it is confirmed by the normative
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status in foreign countries [1,3]. Europe, Japan, the United States and other
developed countries have approved their own regulatory action cycles.

35

Ty

L YL

o 20 40 60 80 100 120 140 160 180 200

Figure 1. European Normative Cycle ECE

The motion cycle reflects the modes and parameters of the vehicle. In the
motion cycle, parameters such as acceleration/deceleration, constant speed
values, motor cycle time, or expressed in horizontal road conditions in the
traveled road section. In this article, the impact of the speed change over time on
the fuel consumption value of a certain car from the composition of the traffic
cycle parameters was modeled using the MatLab program.

The values of the speed and time in the movement cycle, parameters of
the evaluated vehicle were accepted as input data of the formed model. It is
possible to change the input data, thereby evaluating the vehicle in different
driving cycles or different vehicles can be evaluated in one driving cycle [2].

"Backward model” was also used in the formation of this model. In the
"Backward model" application, a model for estimating the fuel consumption of a
car is formed (Fig. 2).

b wheel > _whe w_dot ] w_dot
w_dol P w_dot P 3 Powe: G
wheao! »i whoo! | T_whee!
consurm
Vehicle dynamics Wneal
»{ gear_ratio o ot
G D Engine
S_tot >{
Total distance

Drive cycle

Figure 2. Vehicle fuel consumption estimation model in Backward model
application.

Each section above is a mathematical representation of a part of the car.
Each of them is formed separately and "Subsystem" forms are created. A model
created using the MatLab Simulink computer program, i.e. Nexia in the vehicle
fuel consumption estimation model in the driving cycle. The fuel consumption
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value of the passenger car when driven according to the requirements of the
NEDC cycle made it possible to record the result of 5.69 /100 km (Fig. 3).
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Figure 3. When driven éccordiﬁg to the NEDC driving éycle reduirements of the
Nexia passenger car the amount of fuel consumed.

A study of the complications arising during the vehicle movement and the
consideration of various external conditions for fuel economy several indicators
are used at the time. Based on the analysis, it can be concluded as follows:

- due to the increasing number of unstable driving modes in the city, it is
appropriate to evaluate the fuel efficiency and environmental characteristics of
cars through driving cycles;

- fuel efficiency and environmental safety of cars Aerodynamic feature
tests are conducted on drum stands does not consider resistance forces. Modern
information technology taking into account the development of vehicles, fuel
consumption and determination of the amount of harmful gases coming out of
the car in road conditions it is desirable to improve and introduce the method.
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INFLUENCE OF SLIDING SPEED AND TEMPERATURE ON
CONTACT PROPERTIES AND FRICTIONAL VIBRATIONS

Abstract. The paper presents basic rheological models characterizing the
behavior of materials in the contact zone. The growth of the FPC and the
friction force depending on the time of the fixed contact explains the scheme.

Key words: sliding mode, material properties, friction, viscosities, loads.

The dependence of the friction coefficient on the sliding velocity V in the
form of an exponential function suggested.

f=(a+bV)e™ +d.

Parameters a, c, ¢, d characterize the sliding mode and material properties
of the friction pair. Parameter a depends on the physical properties of materials
and roughness, ¢ and ¢ depend on viscosity and load, d depends on the design of
the friction unit and the sliding mode. However, the effect of velocity on the
contact properties with its small change is small in itself.

But a significant increase in speed leads to a significant increase in the
contact temperature, as the friction power (F*V) is converted into heat. The
Increase in temperature, in turn, causes a noticeable change in the properties of
the materials in the contact zone, the hardness decreases sharply. As the FOD
increases, the intensity of molecular interaction decreases (to, ), chemical
transformations occur in the surface layers. At very high sliding velocities,
surface melting is possible, and dry friction turns into hydrodynamic friction. In
the general case, the friction coefficient decreases with increasing
temperature. The theory of thermal processes occurring during friction is most
fully developed in Russia by Professor A.V. Chichinadze and his scientific
school. According to this theory, the maximum temperature at the contact spot
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can be represented as a sum:
Thax = To + Ty +Tg + T,

Where TO is the initial temperature of the friction pair, Tv is the average
volumetric temperature of the pair element, TS is the average temperature at the
nominal (contour) contact area, TB is the temperature flash at the contact spot.
These factors are mediated by the thermal conductivity of the friction pair.

n

E|:|—
|E|| m P

P X
RS
x=Vt K W
_/\/\A/\— N t

Fig. 1. Schematic of the model Fig. 2. Fluctuation graph
friction vibrations tractive effort

The thermal conductivity problem is usually formulated in the following
form: to find the temperature distribution in the elements of a friction pair, when
a time and position-variable heat source acts on the contact, and heat is given to
the environment from the free surfaces. In this case, the change in the
thermophysical characteristics of materials depending on the temperature is
taken into account.

The solution of the problem makes it possible to calculate TV, TS, TB
under operating conditions of brakes, clutches and other friction units.
Calculations and experiments have shown that Tmax can, even at relatively low
speeds, reach hundreds of degrees, which leads to marked changes in the
properties of materials in a thin surface layer.

During the operation of various mechanisms, there are often vibrations
associated with friction. They lead to the appearance of squeaks, which appear
when driving (squeaky wheels, brakes, squeaky car treads, when the car goes
skidding, etc.). Such vibrations are called frictional vibrations. The causes of
oscillations are the rheological properties of the contact, as well as the elastic
properties of friction pair elements and their relationship with other parts. The
main manifestation of contact rheology is the growth of FPC and, consequently,
static friction force with increasing contact time and a jump-like drop in friction
force during the transition from rest to motion, and then a drop in friction force
with increasing sliding speed, caused mainly by a temperature jump on the
contact spots. The dynamic model of such a system is shown in Fig. 1.

The model represents the Kelvin-Feugt and Saint-Venin bodies connected
in series. If, for the sake of simplicity, we accept, what n=0, u=const, then
Newton's 2nd law of motion of the ram will be written in the form:

mx = —k(x - Vt)+ uNsign)'(: 0
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The solution of this equation allows you to find the laws of motion of the
ram and the oscillations of the tractive force. Fig. 1.18 shows an approximate
graph of tractive force oscillations. The most detailed theoretical solutions in
this area are made in Bauman Moscow State Technical University by F.R.
Gekker and his students.

Depending on the damping level (system viscosity m), vibrations may or
may not exist. The stability, reliability and durability of mechanical systems
depend on this, which must be taken into account when designing mechanisms
and replacing parts during repair and maintenance.

References:
1. TypakynoB, M. P., & Kewxaes, C. H. (2022). CoepiieHCTBOBaHHE
TCXHOJIOTUH IMOJIYYCHUA CHHTCTUYCCKOI'O Yyr'yHa.
2. Riskulov, A. A., Tursunov, N. K., Avdeeva, A. N., Sh, V. D., & Kenjayev, S.
N. (2022). Special alloys based on beryllium for machine-building parts. Web of
Scientist: International Scientific Research Journal, 3(6), 1321-1327.
3. Kayumjonovich, T. N., Komissarov, V. V., Pirmukhamedovich, A. S., &
Nematullayevich, K. S. (2022). EFFECT OF LUBRICATION ON CHANGES
IN FRICTION CHARACTERISTICS IN A TRIBO-FATIC SYSTEM. Web of
Scientist: International Scientific Research Journal, 3(6), 1053-1061.
4. Kayumjonovich, T. N., Tileubaevich, U. T., & Nematullayevich, K. S.
(2022). CHANGE IN THE MICROSTRUCTURE OF HADFIELD STEEL
AFTER HEAT TREATMENT. Web of Scientist: International Scientific
Research Journal, 3(6), 141-146.
5. Kayumjonovich, T. N., Pirmukhamedovich, A. S., & Teleubaevich, U. T.
(2022). Influence of coating formation conditions in chlorine-containing media
on the corrosion properties of titanium. Web of Scientist: International Scientific
Research Journal, 3(5), 1692-1701.
6. Ruzmetov, Y., & Valieva, D. (2021). Specialized railway carriage for grain.
In E3S Web of Conferences (Vol. 264, p. 05059). EDP Sciences.
7. AsumoB, C. XK., & Bammena, J[. III. (2021). Pa3paboTka KOHCTPYKIIUU
PETYIHPYEMOTO aMOpPTHU3aTOpa AKTUBHOW TOJBECKH JIETKOBBIX aBTOMOOWIICH.
Scientific progress, 2(2), 1197-1201.
8. Urazbayev, T. T., Tursunov, N. Q., Yusupova, D. B., Sh, V. D., Erkinov, S.
M., & Maturaev, M. O. (2022). RESEARCH AND IMPROVEMENT OF THE
PRODUCTION TECHNOLOGY OF HIGH-MANGANESE STEEL 110G13L
FOR RAILWAY FROGS. Web of Scientist: International Scientific Research
Journal, 3(6), 10-19.
9. Sh, V. D., Erkinov, S. M., Kh, O. I., Zh, A. S., & Toirov, O. T. (2022).
IMPROVING THE TECHNOLOGY OF MANUFACTURING PARTS TO
REDUCE COSTS. Web of Scientist: International Scientific Research Journal,
3(5), 1834-1839.
10. Menu6oeBa, M. A., Bamuesa, /I. I1I., Opkunos, C. M., & Kyukopos, JI. A.
(2022). COBEPHIEHCTBOBAHHE TEXHOJIOTMM UN3I'OTOBJIEHUA

"Teopusi u NpakTHKa coBpeMeHHoi Hayku' Ne4(94) 2023



JNETAJIN AJIs1 CHW)XXEHUSA CEBECTOMMOCTHU. Oriental renaissance:
Innovative, educational, natural and social sciences, 2(5-2), 796-802.

11. Nikolayevna, A. A. (2022). FORMATION AND STUDY OF
HYDROGELS BASED ON GELLAN. Innovative Technologica: Methodical
Research Journal, 3(6), 1-9.

12. Riskulov, A. A., Tursunov, N. K., Avdeeva, A. N., Sh, V. D., & Kenjayev,
S. N. (2022). Special alloys based on beryllium for machine-building parts. Web
of Scientist: International Scientific Research Journal, 3(6), 1321-1327.

13. Kayumjonovich, T. N., Komissarov, V. V., & Pirmukhamedovich, A. S.
(2022). EXPERIMENTAL INVESTIGATIONS SLIPPING IN A FRICTION
PAIR OF STEEL MATERIALS. Web of Scientist: International Scientific
Research Journal, 3(6), 1062-1073.

14. Nikolayevna, A. A. (2022). AEROGELS BASED ON GELLAN
HYDROGELS. Innovative Technologica: Methodical Research Journal, 3(06),
32-39.

15. Erkinov, S. M., Kh, O. I, Islamova, F. S., & Kuchkorov, L. A. (2022).
EVALUATION OF HEIGHT PARAMETERS IN MEDIUM ZERAFSHAN
LANDSCAPES BASED ON MODERN METHODS. Web of Scientist:
International Scientific Research Journal, 3(5), 1826-1833.

16. Kayumjonovich, T. N. (2022). NON-METALLIC INCLUSIONS IN STEEL
PROCESSED WITH MODIFIERS. Web of Scientist: International Scientific
Research Journal, 3(5), 1848-1853.

"Teopusi u NpakTHKa coBpeMeHHoi Hayku' Ne4(94) 2023



Omonov I.X.

Samargand Davlat Arxitektura-qurilish universiteti
“Geodeziya va kartografiya” kafedrasi

Isakov M.K., PhD

“Geodeziya va kartografiya” kafedrasi katta o ‘qituvchisi
Xusanova M.1.

“Geodeziya. Kartografiya” ixtisosligi tayanch doktarant
Aminjanova M.B., PhD

“Geodeziya va kartografiya” kafedrasi katta o‘qituvchisi
“Geodeziya. Kartografiya” ixtisosligi tayanch doktarant
Lolayev A.A.

“Geodeziya va kartografiya” kafedrasi talabasi

BINO VA INSHOOTLAR KADASTIRINI INTERAKTIV VA VEB
XARITALARINI YARATISH

Annotatsiya. Bino va inshootlari kadastirini interaktiv va veb xaritalarini
yaratishni o'rganish, dunyodagi bir nechta sohalarda yaratilayotgan
xaritalarning ragamlashtirish imkoniyatini beradi va yangi xaritalar yaratish
mumkun.

Xaritalar internet va veb tarmoglar orgali eng ko'p foydalaniladigan
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xaritalardagi ma'lumotlar bazasini yaxshilash va yangilash hagida ma ’lumotlar
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CREATION OF INTERACTIVE AND WEB MAPS OF THE BUILDING
AND CONSTRUCTION REGISTER

Abstract. Learning to create interactive and web maps of the cadastre of
buildings and structures allows the digitization of maps that are being created in
several areas of the world, and it is possible to create new maps.

Maps are the most widely used data collection on the Internet and web,
and the advantages of database formation are highlighted in order to maintain
the high quality of maps and to improve and update the map database.

Keywords: Cadastre of buildings and structures, creation of web maps,
platforms for creation of interactive and web maps.

Bino va inshootlari kadastirini interaktiv va veb xaritalarini yaratish
quydagilardan iborat.

1. Ma'lumotlarni tahlil gilish; Bino va inshootlari kadastiri ma‘lumotlarni
tahlil qilish lozim, bu ma'lumotlar ganday shakillantirilgan va ganday
ko'rinishda saglanganligi, ma'lumotlar saralash va tahlili juda muhimdir. Bu,
interaktiv va veb xaritalar yaratish uchun kerakli ma'lumotlarni aniglashga
yordam beradi.

2. Qo'shimcha ma'lumotlar to'plash: Bino va inshootlari kadastiri bilan
bog'lig go'shimcha ma'lumotlarni to'plash. Masalan, bino yoki inshootlarning
manzil, tavsif, yil va boshga ma‘lumotlar

3. Interaktiv va veb xaritalarni vyaratish platformalari: Qo'shimcha
ma'lumotlar to‘plangandan so‘ng, interaktiv va veb xaritalarni yaratish
platformalaridan biri tanlanadi. Ma'lumotlarni bu platformalarga Kiritib,
ma'lumotlarni o'zgartirish, bir-biriga bog'ligligini aniglash va interaktiv va veb
xaritalar yaratish boshlanadi.

4. Xaritalarni  kiritish: Ma'lumotlar kiritildikdan so‘ng, xaritalarni
yaratishni bosh. Bu, ma'lumotlarni ko'rsatadigan va foydalanuvchilarning
o'zgartirishi mumkin bo'lgan yagona xarita yaratishni o'z ichiga oladi. Xarita
ko'rsatilayotgan ma'lumotlar va ularning tafsilotlari ham juda muhimdir

5. Xaritalarni ko‘rinishi: Xaritalarni ko‘rinishi foydalanuvchilarga qulay
bo‘lishi kerak. Xaritalarning ko'rinishini va to'liq funksiyalarini aniqlashda
foydalanuvchilarga qulay bo‘lishi yaratish juda muhimdir.

6. Ma'lumotlarni  yangilash: Ma'lumotlar va xaritalar har doim
yangilanishi kerak, chunki bino va inshootlar vagti-vaqti bilan o'zgarishi
mumkin. Yangi bino va inshootlar go'shilishida yoki mavjud bino va inshootlar
hagida yangi ma'lumotlar kelganda, ularni xaritalarga go'shshib borish shart.

7. Ma'lumotlarni vizualizatsiya qilish: Ma'lumotlarni ko'rsatishning eng
yaxshi yo‘li, ularni yorqin va aniq tarzda namoyish qilishdir. Bu maqgsadga,
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grafiklar, ko'rsatkichlar va shuningdek, boshga vizual asboblaridan foydalanish
mumkin.

8. Foydalanuvchilarning imkoniyatlari: Foydalanuvchilarga xaritalardagi
ma'lumotlarni ko'rishlari, o'zgartirishlari va yaratishlari mumkinligini aniglash
lozim. Bu, foydalanuvchilar uchun osonrog, qulayroq va sodda interfeys
yaratishga yordam beradi.

9. Xaritalar yuklanishini tezlashtirish: Bino va inshootlari kadastiri
xaritalarning yuklanishini tezlashtirish uchun, xaritalarni serverlar joylashtirish
mumkin. Bu, xaritalarni yuklash va ko'rish davomida tezlikni yaxshilashga
yordam beradi.

10. Muhit bilan integratsiya qilish: Bino va inshootlari kadastirini
interaktiv va veb xaritalariga muhit bilan integratsiya qilish juda muhimdir.
Masalan, havoning sharoitini, ta'sirlarini va muhitga oid boshga ma'lumotlarni
go'shish mumkin.

11. Xaritalar ustida ishlash: Bino va inshootlari kadastirini interaktiv va
veb xaritalar yaratish xaritalarni joriy qilishni va ularni ustida ishlashni talab
giladi. Bu, xaritalardagi ma'lumotlarni ko'rsatishni yaxshilash, o'zgartirishni va
yangilashni osonroq gilishga yordam beradi.

12. Funksiyalar va integratsiyalar: Bino va inshootlari kadastiri xaritalarga
shaxslarning izoh qoldirishini, rasm go'shishni yoki boshga foydalanuvchilar
bilan ulashishni osonlashtirishga yordam beradi.

13. Mobil qurilmalar uchun yaxshi ko‘rinishini ta’minlash: Mobil
qurilmalar uchun xaritalarni to'g'ridan-to'g'ri ko'rish juda muhimdir. Shuning
uchun, xaritalarni mobil qurilmalar uchun optimallashtirish, joriy gilish va
interaktiv funksiyalarni qullash kerak.

14. Veb tarmoglarga integratsiya gilish: Xaritalarga ijtimoiy tarmoqlarni
integratsiya qilish, masalan, foydalanuvchilarning xaritalardagi ma'lumotlarni
almashishini, ularga yozishini va o'zlarining ma'lumotlarini o'zgartirishini
osonlashtiradi.

15. Ma'lumotlar  bazasini  yaxshilash:  Xaritalarda  ko'rsatiladigan
ma'lumotlar bir gancha manbalar va to'plamlarda kelishi mumkin. Ushbu
ma'lumotlarni yaxshilash, to'plash, tuzatish va yorginroqg tarzda namoyish qgilish
mumkin.

16. Xaritalarni tekshirish: Xaritalarni tekshirish, ulardagi muammolarni
aniglash va ularga yechim topishga yordam beradi. Buning uchun,
foydalanuvchilarning takliflari olish va xaritalar ustida o'zgarishlar Kiritish
mumkin.

Bino va inshootlari kadastirini interaktiv va veb xaritalarini yaratish,
yangi imkoniyatlarga ega bo'lish, Yer yuzida nechta odam yashayotgani ularni
yashashini yaxshilash va bir biriga yaqin qgilishni osonlashtirish uchun juda
muhimdir.  Yuqorida  keltirilgan  tavsiyalar, yaratilgan  xaritalarda
foydalanuvchilar tomonidan qulay, oson va yorginrog ko'rish va foydalanishga
imkoniyat berishga yordam beradi.
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Interaktiv va veb xaritalarni yaratish barcha sohalarda juda muhum ro‘l
o‘ynaydi. Misol uchun, turizm sohasida xaritalar vaqti bilan harakat qilishi,
sayohat giladigan joylarni ko'rsatish va ularga alogada bo'lgan ma'lumotlarni
ko'rish uchun ishlatilishi mumkin. Bunday xaritalar turistlar uchun sayohatlarini
rejalashtirishni osonlashtiradi.

Misol uchun, transport sohasidagi xaritalar ularga yo'l ko'rsatish, yo'lni
chegaralash va yo'Ini monitoring qgilishga yordam berishi mumkin. Xaritalar
ko'rsatilgan transport vositalarining joylashuvi va ularga yo'l ko'rsatish
imkoniyatini beradi.

Xaritalarni yaratishda murakkab va samarali GIS texnologiyalari,
manbalar va boshga vositalardan foydalanish mumkin. Bu 0z navbatida,
xaritalarni ragamli funksiyalar va foydalanishni osonlashtiradigan integratsiya
gilish imkonini yaratadi.

Xaritalar internet va veb tarmoglar orgali eng ko'p foydalaniladigan
ma'lumotlar to'plami bo'lib, xaritalar o'zining yuqori sifatini saqglash uchun
xaritalardagi ma'lumotlar bazasini yaxshilash va yangilash juda muhimdir.

Bino va inshootlari kadastirini interaktiv va veb xaritalarini yaratishni
o'rganish, dunyodagi bir nechta sohalarda vyaratilayotgan xaritalarning
ragamlashtirish imkoniyatini beradi va yangi xaritalar yaratish mumkun.

Bino va inshootlari kadastirini interaktiv va veb xaritalarini yaratish
o'rganish ijtimoiy-igtisodiy, geologik, ekologik va boshga sohalardagi muhim
ma'lumotlarni yaxshilash va ko'rsatishga yordam beradi

Bino va inshootlari kadastri shuningdek, barcha inshootlar uchun
ma'lumotlar to'plamini tashkil etadi, shu jumladan, ularning geolokatsiyalari,
o'lchovlar va qurilishi hagida ma'lumotlar. Bunday ma'lumotlar Bino va
inshootlar uchun juda muhimdir, chunki ularning o'lchovlari, qurilishi va shunga
o‘xshash ma'lumotlar topish va bu ma'lumotlarga to'g'ridan-to'g'ri murojaat
gilish imkoniyatini beradi

Bino va inshootlari kadastirini interaktiv va veb xaritalarini yaratish
o'rganish bir nechta sohalarda ishlab chigilayotgan GIS va xaritalash
vositalarining tajribasini oshiradi va xaritalarda eng yaxshi ko'rinishni va
foydalanishni ta'minlayadi

Bino va inshootlari kadastirini interaktiv va veb xaritalarini yaratishni
o'rganish, ularni ishlatish istigbolli rejalarini yaratishga imkon berishi mumkin.
Misol uchun, inshootlarning geolokatsiyasi va qurilishi hagida ma'lumotlar
to'plami, ularni yo'l ko'rsatish uchun yordam beradi, xususan shaharlar va
gishloglarda yangi hududlar yaratilishida.

Yangi shahar va qishloq tuzishga ko'mak beradi, bino va inshootlar
hagidagi ma'lumotlar to'plami, eng yaxshi transport vositalari tarmoqlarini va
ljtimoiy tarmogqlarni aniglashga imkon beradi. Bunday ma'lumotlar istigbolli
rejalar yaratish va boshga shahar va gishlog tuzishda ishlatish mumkin.

Bino va inshootlari kadastirini interaktiv va veb xaritalarini yaratish,
ko'plab ijtimoiy soha tarmoqlarni yaratish, turarjoy maskanlarini rejalashtirish
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va ob-havo tizimlarini monitoring gilish uchun yordam beradi. Bunda xaritalar
ishlatiladi va ularni yaratishda ma'lumotlarni to'plash va to'plangan
ma’lumotlarni yangilab borish talab etiladi.

Bino va inshootlari kadastirini interaktiv va veb xaritalarini yaratish
o'rganish, ragamli ko'rinishga ega xaritalarni yaratish imkoniyatini beradi va
ularda ko'rsatilgan ma'lumotlar orgali turizm, transport, ekologiya va boshga
sohalarda yordam beradi.

Foydalanilgan adabiyotlar ro‘yxati:
1. Mirzaliev T., Safarov E.Yu., Egamberdiev A., Qoraboev J.S.
“Kartashunoslik”. - T.: Cho‘lpon, 2012. - 240 b.
2. Safarov E.Yu., Musaev [M.,. “Geoaxborot tizim va texnologiyalar”.
T.,Darslik, 2011. - 148 b.
3. Allanazarov O.R. “GAT texnologiyalari asosida aloga ob’ektlari kadastrini
kartografik - geodezik ta’minotini takomillashtirish”. Dissertatsiya 2019 y. 116
b.
4. Berlyant A.M., “Geoinformatsionnoe kartografirovanie”. - M.: Astreya, 1997.
-198 b
5. Safarov E.Yu., Prenov Sh.M. “Tabiiy kartalarni loyihalash va tuzish”. - T.:
Universitet, 2011. - 159 b.
6. Jurakulov D.O., Yarkulov Z.R. “Binolar va inshootlar davlat kadastri”
fanidan maruzalar matni — Samarkand.: SamDaqi, 2019. - 378 b.
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AEROGELS BASED ON GELLAN HYDROGELS

Abstract: This work is based on establishing the main laws of
intermolecular interaction of gellan in water-salt mixtures, as well as creating
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composite materials based on gellan, determining their main physico-chemical
properties and identifying promising aspects, practical application of the
obtained materials for food purposes.

Key words: gellan, cobalt, swelling time, microscope, airgel, molecules.

Kirish

Aerojellar gidrogellardan erituvchini muzlatish orgali hajmidan olib
tashlangandan so‘ng olingan. Ular g‘ovak va bo‘sh materiallar bo‘lib, ular ikki
valentli metall tuzlari konsentratsiyasidan va kation turidan gat'i nazar, mo‘rt
bo‘ladi. Ular bosilganda osongina eziladi. Distillangan suvda aerogellarning
shishish darajasi ularning hajmi va massasining o‘zgarishi bilan aniqlanadi.
Shuni ta’kidlash kerakki, aerojellarning shishishi cheklangan bo‘lib, agar quruq
shaklda ular mo‘rt bo‘lsa, namlanganda ular amalda butunligini saglab
golishadi. Natijalar vaqtga nisbatan hajm va vazn bo‘yicha hisoblangan shishish
darajalari bog‘liqlik sifatida 1 va 2-rasmlarda keltirilgan. [1-2].
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1-rasm. Distillangan suvda aerojellarning shishish darajasining vaqtga
bog ‘ligligi (shishish darajasi hajm bo ‘yicha hisoblanadi)

Ko‘rinib turibdiki, barcha aerojellar dastlabki ikki soat ichida maksimal
darajada shishadi. Aerojellarni distillangan suvda ikki kungacha saglash
vaqtining oshishi bilan shishish darajasining qiymatlari deyarli o‘zgarmaydi va
bir-biri bilan tagqoslanadi. Suv bilan uzoqrog aloga gilganda, namunalarning
chekkalarida faqat qisman buzilgan bo‘lib. Aerojellar suvda erimaydigan
materiallar degan xulosaga kelish mumkin, Katta kamchiligi esa bu ularning
mo ‘rtligidir.
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Rasm 2. Distillangan suvda aerojellarning shishish darajasining vaqtga
bog ‘ligligi (shishish darajasi og ‘irlik bilan hisoblanadi)

Hajmi va vazni bo‘yicha shishish darajasini hisoblash natijalari bir-biridan
taxminan kattalik tartibi bilan farq giladi. Bu aerojellarning govokligi va bo‘sh
tuzilishga ega bo‘lishi bilan bog‘liq. Suvda shishib ketganda, teshiklar erituvchi
bilan to‘ldiriladi, bu namunalarni og‘irlashtiradi va namunalarni tortishda
massaga ta’sir qiladi. Ikki valentli metallarning turli tuzlari bilan olingan aerojel
namunalarining shishish darajasini solishtirilganda, geometrik o‘lchamlar
asosida olib borilgan hisob-kitoblarga ko‘ra, ular o‘xshash qiymatlarga ega,
ammo massasi bo‘yicha farglanishini ko‘rish mumkin. Bu aerojellarning
tuzilishi bilan bog‘lig. 3-rasmda skanerlovchi elektron mikroskop yordamida
olingan tasvirlarda ko‘rsatilgan.

3-rasm. Aerojellarning skanerlangan elektron mikroskop tasvirlari.
Namuna tarkibi: gellan 0,6%, (a) boshlang ‘ich gellan, (b) og ‘irligi 3% nikel
kationlli gellan; (c) og ‘irligi 3% temir kationlari bo‘lgan gellan; (d) og ‘irligi
3% kobalt kationlari bo‘lgan gellan.

Ko‘rinib turibdiki, aerojellarning sirt morfologiyasi turli xil ikki valentli
metall tuzlari ishtirokida bir-biridan farq giladi. Gellan eritmasidan olingan
aerojel plyonkali tuzilishga ega, shishganda uning asta-sekin erishi boshlanadi.
Kobalt kationlari bilan olingan aerojellarda sirt gatlamli va sillig, nikel va temir
kationlari bilan esa bo‘sh bo‘ladi. Bu shishish darajasiga ta’sir giladi. Kobalt
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kationlari bo‘lgan qatlamli aerojellar kuchliroq shishiradi (3-rasm), chunki suv

qatlamlar orasidagi bo‘shliglarni ko‘proq to‘ldiradi.
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4-rasm. Optik zichlikning metilen ko ‘k konsentratsiyasiga bog ‘liqligi

Aerojellardan amaliy foydalanish uchun ularning adsorbsion gobiliyati
o‘rganildi. Shu maqsadda aerojel bo‘laklari metilen ko‘kning suvli eritmalariga
botirildi va adsorbsiya qiymati bo‘yoq konsentratsiyasining o‘zgarishidan
hisoblab chiqildi. 4-rasmda bo‘yoq Kkonsentratsiyasini aniglash uchun

foydalanilgan kalibrlash egri chizig‘i ko‘rsatilgan.

1-jadval - Aerojel adsorbsiyasi bo ‘yicha eksperimental ma’lumotlar

Metall Optik  Adsorbsiy adsorbsiyad Namuna  Eritma
kationlar zichlik a an keyin vaznim, hajmiV,
bilan kontsentra konsentratsi g gr

aerogellar tsiyasigach ya%
a%
Gellan 0.481 0.00162 0.001533 0.0064 8.0102
Ni2+ 0.745 0.00239 0.002303 0.0221 8.0201
Zn2+ 0.495 0.00192 0.001833 0.0044 8.0339
Co2+ 0.706 0.00227 0.002183 0.0172 8.0218
Mn2+ 0.682 0.00219 0.002103 0.0158 8.0228
Fe2+ 0.777 0.00249 0.002403 0.0140 8.0012

Muvozanatli
adsorbsiya

G,yly

0.4756
0.1415
0.146
0.1026
0.0964
0.28

Hisoblangan giymatlarning ragamli giymatlari 1-jadvalda keltirilgan va 5-
rasmda ko‘rsatilgan diagrammada ko‘rsatilgan. Nikel kationlari bilan olingan
aerojellar eng yugori adsorbsion quvvatga ega ekanligini ko‘rish mumkin.
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S-rasm. Aerojel adsorbsiyasining metall kationlariga bog ‘liqlik diagrammasi.

Gellan eritmasidan olingan aerojellar uchun adsorbsiya giymati maksimal,
ammo bunday aerojellar suvda eriydi, bu esa amaliy ahamiyatga ega emas. Bu
xususiyat, shuningdek, shishish darajasi, sirt morfologiyasiga bog‘liq. Bunday
aerojellar bo‘lsa, u ko‘proq govaklikdir, bu bo‘yoq molekulalarini hajmda
yaxshiroq ushlab turishga yordam beradi.
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ANALYSIS OF THE MICROSTRUCTURE OF GARFIELD STEEL
UPON EXPOSURE TO HEAT TREATMENT

Abstract. This article describes Gadfield's steel melting technology, which
features temperature regimes that enhance casting quality. Researches on the
structure of steel were carried out under the scanning electron microscope.

Key words: Gadfield Steel, melting technology, TESCAN VEGA 3
microscope, crucible furnace.

Kirish

Gadfild Po‘lati taxminan 13% marganets (Mn) va 1% uglerodni (C) oz
ichiga olgan legirlangan Po‘latdir. Yeyilishga yuqori qarshilikka ega, yuqori
bosim va zarba yuklariga bardosh bera oladi, yuqori plastisitiklikka ega. Po‘lat
110G13L quyma olish uchun yeyilishga bardoshli, yugori marganetsli, austinitli
Po‘lat sifatida tasniflanadi. Unga bir vaqtning o‘zida yuqori bosim va zarba
yuklari ta'sir gilganda yeyilishga yugori garshilikka va shu bilan birga kuchli
birikishga ega.

Metodologiya

Laboratoriya sharoitida 110G13L Po‘latni eritish texnologiyasi induksion
tigel pechida ishlab chigilgan (1-rasm). Ushbu Po‘latning tuzilishini o‘rganish
uchun namunalar “havoda o‘zi qotuvchi qolip aralashmasi”’dan yasalgan
golipga gravitatsion quyish usuli bilan quyilgan (2-rasm). Metallni golipga
quyish 1410 °C haroratda amalga oshirilgan.

Po‘lat strukturasini o‘rganish uchun namunalar 3-rasmda ko‘rsatilgan
shaklda kesilgan. Namunalarni issiqlik bilan ishlov berish garshiliklar pechida 1-
jadvalda keltirilgan rejimlarga muvofig amalga oshjri!ggn. )

%1 - >

2-rasm.To ‘Idirish uchun tayyor (XTS)

“1-rasm. Induksion tigel pechi
shakli
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3-rasm.Namuna tayyorlash uchun 4-rasm.TVI<ESC/AN VGA 3
guyma mikroskopi

1-jadval. Turli xil namunalar guruhlari uchun tavsiya etilgan gattiglashuv
harorati

Ne C migdori, % Qattiglashuv Tutib turish
harorati, C° vagti, ch

1 1,3909 800 30 minut

2 1,3909 1100 30 minut

Bo‘limlar  standart  protsedura bo‘yicha tayyorlangan. Po‘lat
konstruktsiyani o‘rganish TESCAN VEGA 3 skanerlash elektron mikroskopida
o‘tkazildi (4-rasm). Issiglik bilan ishlov berish rejimiga garab Gadfild
po‘latining mikro tuzilmalari 5 va 6-rasmlarda ko‘rsatilgan.

5-rasm. 110G13L po ‘latning mikro tuzilishi (a) issiglik bilan ishlovsiz, (b)
issiglik bilan ishlov berish (T = 800°S, ushlab turish vaqti 30 minut)
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a 6
6-rasm - 110G13L po ‘latning mikro tuzilishi (a) issiqlik bilan ishlovsiz, (b)

issiglik bilan ishlov berish (T = 1100°S, ushlab turish vaqgti 30 minut)

XULOSA

Taqdim etilgan 110G13L po‘latining mikro tuzilishi ko‘rsatkichlarida 800
°C haroratda karbidlarning uzoq qo‘shilishi mavjud va saqlanib qolganligini
ko‘rish mumkin. Tuzilishda deyarli o‘zgarishlar yo‘q va 1100 °C haroratda
karbidlarning ignaga o‘xshash qo‘shimchalari yumaloq bo‘lib, eriy boshlaydi.
Shu sababli, karbidlarning to‘liq erishi uchun ushlab turish vaqtini oshirish
kerak.
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NOTION OF CONDITIONAL SENTENCES IN ENGLISH AND UZBEK
LANGUAGES

Abstract. The article is based on notion of conditional sentences, the
comparative analysis of the characteristics of speech in English and Uzbek.
Students learn notion of sentences in English and Uzbek languages. They also
find information about conditional sentences, an independent sentence, an
exclamatory sentence, an interrogative sentence, a complex sentence, a mixed
sentence or compound-complex sentence. The results of the article can be used
in lectures and seminars on general linguistics, lexicology, comparative
linguistics, linguoculturology, as well as in seminars, dissertations, textbooks,
manuals.

Key words: contitional sentences, independent clause, a dependent clause,
direct conditions, hypothetical conditional, future real conditional.

An analysis of industry-specific sources reveals that syntax is the study of
the grammatical properties of sentences and phrases in a sentence. A speech is
an elementary part of speech composed of a combination of words or a single
word, expressing a relatively complete idea, formally and intonationally, and
grammatically formed. Thought is formed and expressed through speech.
Speech is a syntactic unit used to express thoughts, feelings, and desires to
others, and is the simplest form of thought expression. Each sentence is formed
according to grammatical rules, i.e. it has a certain grammatical appearance. In
particular, German grammar is also a general rule that describes all forms of
word association, word formation, and sentence formation. All types of phrases
and sentences conform to these generalizing rules. The most important feature of
a sentence is that it has a grammatical-intonational and intellectual integrity.

In linguistics, the interest of researchers in major linguistic and
communicative-pragmatic units of language has been growing in recent years. In
particular, simple and compound sentences from major linguistic units and their
types have been in the focus of attention of many linguists. In such studies, all
existing aspects of communicative units serve as the object of research, for
example, their structural, semantic, cognitive, functional, pragmatic and stylistic
aspects are studied with special attention by research scientists. The study of
communicative units of language and their comprehensive linguistic analysis

"Teopusi u NpakTHKa coBpeMeHHoi Hayku' Ne4(94) 2023



and description has been carried out with great success not only in private
linguistics but also in typological and general linguistics, but there are still a
number of serious problems and issues in this field. From this point of view, the
monograph of Professor of our university G.M. Hoshimov “Typology of
conjunctions of languages in different systems” is devoted to a topical issue that
Is almost undeveloped in modern linguistics - the typology of conjunctions in
languages of different systems, which is closely related to typological and
general syntax theory. and a series of synonymous units in Uzbek languages [1].

Syntactically, conditional sentences consist of two clauses: the conditional
clause (or if clause) which states the condition upon which the main (or result)
clause depends. In Uzbek, the conditional clause is called “shartli ergash
gaplar” and the main clause “bosh gap” [2]. On this point, Thomson and
Martinet (1995:197) give the same opinion saying conditional sentence has two
parts one of which is dependent clause and another is independent one [3].

As can be seen from the definitions given in different sources in English
and Uzbek language, the structure is similar to each other. More specifically, the
examples can be seen below:

If it rains, | will stay at home.

Agar yomg'’ir yog’sa, men uyda golaman.

In the first sentence, the part “If it rains” is a dependent clause (in other
sources “If clause”), and the second part is called independent clause as this is
the part which a speaker can use separately with a complete meaning. However,
paying attention to the second sentence, here, “Agar yomg’ir yog’'sa” is a
dependent clause while the second part “men uyda golaman” can be considered
as an independent one.

Although a wide variety of conditional sentences can be introduced by
different subordinators in both languages such as “unless” and “... bo’lsa” in
English and a “agar...masa”, “in Uzbek, the present work is going to focus on
the structure introduced by the adverbial subordinator “if” in English and
“agar” in Uzbek [4]. Furthermore, there are other distinctions based on the
syntactic role of the adverbial clause of condition within the sentence, i.e. as
adjunct or as style disjunction, which Quirk has classified as direct and indirect
conditions respectively [5].

According to Quirk, direct conditions, which constitute the central use of
conditionals, “convey that the situation in the matrix clause is directly
contingent on that of the conditional clause i.e. the truth of the proposition in the
matrix clause is a consequence of the fulfillment of the condition in the
conditional clause” [6].

Traugott et al. (1986:5) says that “A typical English if-conditional
sentence is “If p, then q”. The if-clause (If-C) is the antecedent, in which the
speaker states the condition of reasoning, and the then-clause (result-C) is the
consequent in which the speaker states the outcome of inferences” [7].
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At the same time, apart from the syntactic role of adverbial clause of
condition within a sentence, other distinctive features can also be found here.
What is meant here is that although the punctuation marks used in Uzbek and
English are the same and comma “,” is used between two clauses when
dependent clause comes before the independent one, in Uzbek language, the
place of independent clause is fixed: it always comes after dependent one if the
author wants to give the full meaning. Why this is like this is that if the places of
clauses are changed in Uzbek “If” conditional sentences, they become run-on
and fragments and meaningless, unfortunately. But, in English language, the rule
does not apply, and the structure is free.

For example, | will go to school if | recover till tomorrow.

If I recover till tomorrow, | will go to school.

Agarda ertagacha sog’ayib qolsam, maktabga boraman.

Inversion in conditional sentences in Uzbek language can be applied in
poetry or to emphasize something only. In other cases, only fixed structure is the
best option to use so as to avoid making grammar mistakes and negatively affect
the meaning of a sentence with this.

English conditional sentences can be divided into sentences of real
conditions and sentences of unreal conditions. The real conditionals can be
further divided into those that express some type of factual relationship and
those that

present a predictive relationship. In Zhang’s viewpoint, the unreal
conditionals are used to express extremely unlikely or hypothetical situations
and situations that are assumed to be contrary to known facts or counterfactual

[8].

Based on this viewpoint, yes, it is true that in English language we have
conditionals used to express unreal situations impossible to change, and this type
of conditional sentences can be formed with the help of special structures. On
the other hand, in Uzbek language, such structures do not nearly exist, and when
one analyzes the conditionals in Uzbek, they can guess the true meaning of a
sentence with the help of context. Examples can be seen below regarding this
opinion:

If I won the lottery, | would buy a luxurious house. — unreal situation

If I study hard, | will go abroad to study. — real situation

Agar lotoreya yutsam, hashamatli uy sotib olaman. — unreal situation

Agar qattig o’qisam, chet elga ta’lim olish uchun boraman. — real
situation

Here, in “If” clause, the past simple and in an independent clause, modal
verb with bare infinitive are used, but, in an unreal “if” clause of Uzbek
language, no changes can be observed when it is compared with real “If” clause
in the same language. What really matters here is the situation that the speaker
and listener are.
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As varied as the types of conditional sentences are, the English
conditionals are further complicated by the use of back-shifting of tense. Comrie
(1986) defines the backshifting of tense as “the use of a morphologically past
tense with present (or future) time reference and of pluperfect with past time
reference.” For example, the present tense is used to refer to the future in the if-
clause of future real conditional sentences (e.g. If | have time, | will study
English.); the past tense is used in the hypothetical conditional to represent
improbability in the present or future (e.g. If I had time, | would study English.);
and the past perfect tense is used in the counterfactual conditional to refer to
impossible events that didn’t happen in the past (e.g. If I had had time, | would
have studied English) [9].

Perfect tenses are of great importance when it comes to forming present
real, present unreal and past unreal conditional sentences in English language
since they are changed into another tense in order to give the intended meaning.
What is unlike here is that again, in Uzbek language, such changes are not
considered as paramount one because perfect tenses are not applicable in Uzbek,
again we pay attention to the contextual situation here.

If 1 had known you were ill, I would have visited you yesterday.

If it were not late, | would go with you.

If 1 earn a lot of money, | will go to travel.

In short, it can be said that in two compared languages, namely English
and Uzbek, the notion of conditional sentences exists, but the way of forming is
totally different: in one language, pragmatic and functional aspects are equally
crucial while in another one, more attention is paid to the semantic meaning of
the sentence and situation of speakers and listeners are.
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THE ANALYSIS OF THE DEVELOPMENT OF TOURIST AND
RECREATIONAL SERVICES IN THE REPUBLIC OF UZBEKISTAN

Abstract. This article presents opinions on the state of development of
tourism and recreation services in Uzbekistan and its prospective analysis, and
scientific and practical suggestions and recommendations are developed.
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Currently, Uzbekistan has the largest tourism potential among the Central
Asian republics. Our country takes a leading place in the world in terms of its
historical places, the rich heritage of more than 7,500 centuries-old historical,
cultural and architectural monuments that reflect the development of the Great
Silk Road. There is an increase and implementation, including development of
social, treatment-health (recreational), children's and youth tourism..." In order
to fulfill these tasks, to improve the mechanisms of using recreation, to establish
touristic-recreational regions, clusters, to provide the population with new jobs,
there is a need to study the development trends of the market of touristic-
recreational services in Uzbekistan.

The analysis of literature on the field shows that recreational resources are
divided into natural recreational resources and historical-cultural potential.
Natural recreational resources include landscapes, bioclimate, hydro-mineral
resources. A mandatory condition for the availability of natural recreational
resources is ecological compatibility of the natural environment. Recreational
services are distinguished by the nature of providing services provided by
developers to consumers-recreationists, which are directly related to the
restoration of people's working ability and health, and their recreation processes.
Specialized enterprises of the sanatorium-resort sector serve as developers of
recreational services: sanatoriums, boarding houses, rest houses, tourist bases,
etc. From this point of view, recreational services appear as a form of tourist
services.

It is known that only a complex approach to the management of
sanatorium-recreational areas allows to balance and improve the ecological
situation, which is considered important in the matter of granting the areas a
recreational status. Controlling the interaction between sanatorium-resort areas,
agro-industry and recreational complexes, creating a dynamically developing
balanced system, allows to significantly expand recreation activities due to the
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attraction of areas with great landscape-climatic and recreational potential,
which are not currently included in this system.

As experts say that formation of the market for recreational tourism or
health services is influenced by several factors. The main ones include: socio-
economic factors (the level of socio-economic development of the region
receiving tourists, political and financial stability, growth of population income),
recreational and resource potential (natural and man-made factors); the state of
tourism infrastructure and ecology of this region; factor of geographical
location, especially the state of meeting the tourist demand in relation to the
main regions; socio-cultural (increasing working time, increasing free time,
changing the mentality of tourists, priorities in the system of spiritual and
cultural values, etc.). The combination of space and time (implementation) of
this group of factors determines the formation of relatively stable tourist flows.
This, in turn, leads to the formation and development of resort areas
characterized by the intensity of recreational activities. In general, there are
opportunities in Uzbekistan that combine the three most important conditions for
the development of tourism, that is, historical and cultural monuments, natural
environment and transport facilities. Although there are enough recreational
facilities in Uzbekistan, given the increase in population and the arrival of
foreign citizens for recreation and treatment, the existing facilities cannot meet
the needs of all recreationists. According to statistics, 6,748,500 tourists visited
Uzbekistan in 2019, and 5,346,200 in 2018. 51.3 percent of them are 31-55
years old (52.1 percent in 2018), 20.2 percent are 55 years and older (19.4
percent in 2018), 19.5 percent. - 19-30 years old (20.4% in 2018) and 9.1% -
persons under 0-18 years old (8.1% in 2018). Including the number of people
from foreign countries was 488,400. Most of the tourists came from Kazakhstan,
Tajikistan, Kyrgyzstan, Turkmenistan, Russian Federation, Turkey, Afghanistan,
China, Republic of Korea and India. 81.8% of them visited relatives and friends,
15.5% came to Uzbekistan for recreation. Those who come for treatment,
shopping and work make up 2.7%. At the end of 2019, the export volume of
tourism services reached $1,313,032 (in 2018 - $1,041,089).

The nature of Uzbekistan is rich and diverse, more than 200 healing
underground mineral water and mud sources have been identified in different
regions of the country. Groundwater is diverse according to its chemical
composition, biological and other properties. On the basis of these resources,
physiotherapeutic hospitals, sanatoriums and other health care facilities were
established. Among them, "Chimyon", "Chortoq", "Shahimardon™ and other
resorts are of world importance. In general, special sanatorium, prophylactic,
rest houses serving more than 76,456 people are operating in the republic today.

In order to determine the trend of development of tourist and recreational
services, an analysis of the purposes of people's trips to Uzbekistan through
hotels and other means of accommodation was carried out. According to him. In
2019, the total number of Uzbek citizens arriving and settling was 1,193,324, of
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which 46.4% were settled for business and professional purposes, 20.43% for
recreational purposes, and only 3% for direct treatment and prevention purposes.
(Table 1).

If we look at the inter-provincial distribution of Uzbek citizens who
visited through hotels and other means of accommodation in the table, according
to the purpose of the trip, in terms of the number of people staying for the
purpose of recreation and treatment, 30,846 people are served in the Samarkand
region, which ranks first in the republic compared to other regions, the number
of people staying for the purpose of treatment and prevention (2,731 ) is second
only to Tashkent region.

Table 1

The number of people staying in hotels and similar accommodations in
2019 by travel purpose and regions to Uzbekistan (person)

Including by goals
total Work and
. . ’ Rest and Health Other
Regions of Uzbekistan person treatment c;oraeﬁ ' treatments purposes
1193324 243874 551851 35032 362567
Republic of Karakalpakstan 31259 1209 23045 59 6946
Andijan region 46621 811 30251 627 14932
Bukhara region 65160 30890 20417 314 13539
Jizzakh region 33151 2767 24708 108 5568
Kashkadarya region 75236 8544 61600 14 5078
Navoi region 45846 1105 37769 210 6762
Namangan region 47017 10051 21050 2539 13377
Samarkand region 83525 30846 18945 2731 31003
Surkhandarya region 57491 2708 45103 1291 8389
Syrdarya region 12767 - 7135 78 5554
Tashkent region 76299 27896 25905 3062 19436
Fergana region 49740 2109 27152 640 19839
Khorezm region 44219 17639 17714 - 8866
Tashkent. sh. 524993 107299 191057 1728 224909

Source: Prepared based on the information of the State Statistics

Committee of the Republic of Uzbekistan.

Despite the fact that there are enough recreation facilities in Uzbekistan,
taking into account the increase in the population, the arrival of foreign citizens
for recreation and treatment, it is clear that the existing facilities cannot meet the
needs of all recreationists. In particular, in Surkhandarya, Navoi, Andijan,
Bukhara, Samarkand and Jizzakh regions, there are opportunities to build many
sanatoriums, recreation organizations, boarding houses, and children's camps. If
appropriate recreation infrastructures are established in these regions, a great
contribution will be made to the restoration of the health of the population of our
country, and an opportunity will be created to increase the flow of foreign
tourists.
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In our opinion, if the State Committee for Tourism Development develops
a new system of incentives for recreational activities in solving this issue, the
interest of the residents of our country and foreigners will increase even more.
This, in turn, would pave the way for effective use of existing sanatoriums and
sanatoriums and, as a result, rapid development of the field of tourist and
recreational services.
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Annotatsiya. Ushbu ish ishlov berish sifatini oshirish uchun gismni ishlab
chiqarish texnologiyasini takomillashtirishga asoslangan bo‘lib detalning
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REDUCTION OF CONSUMPTION COSTS THROUGH
IMPROVEMENT OF SPARE PARTS PRODUCTION TECHNOLOGY

Abstract: This work is based on the improvement of the manufacturing
technology of the part to improve the quality of machining, which provides high
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accuracy and efficiency without changing the state of the part, which leads to
increased productivity and reduced processing costs for serial production.
Key words: mechanical engineering, automation, design.

Kirish. Fan va texnika taraqgiyotining hozirgi darajasiga mos keladigan
mashinalar, mexanizmlar va qurilmalarning eng yangi konstruksiyalarini ishlab
chigish va ishlab chigarishga tadbiq etish yuqori samarador stanoklar va
malakali mutaxassislar mavjudligi bilan amalga oshiriladi.

Zamonaviy mashinasozlik keskin ragobat sharoitida rivojlanmoqgda va
uning rivojlanishi quyidagi yo‘nalishlarda boradi: mahsulot sifatini sezilarli
darajada oshirish; texnik takomillashtirish hisobiga yangi mashinalarda ishlov
berish vagtini qisqartirish; mashinasozlik sanoatining intellektual jihozlarini
oshirish. Fan va texnika taraqqiyotining har 10 yili texnik ob'ektlarning 2...3
marta murakkablashishi bilan tavsiflanadi. Sanoatda yangi texnologik
jarayonlarni ishlab chigish davri salmoqli davr (5 yil va undan ko‘proq) bo‘lib,
qayta ishlash jarayonlarining samaradorligi ham sekin o‘sib borayotganini
hisobga olsak, mashinasozlik ishlab chiqarishining iqtisodiy ko‘rsatkichlarini
oshirishning asosiy zaxirasi ishlab chigarish hajmini oshirish bo‘lib qolmoqda.
Birinchi navbatda yordamchi, tayyorgarlik va yakuniy vagtni qgisqartirish orgali
ish jarayonining uzluksizligi darajasi. Mashinasozlikda bu vazifa asosan ishlab
chigarish  jarayonini avtomatlashtirish va ishlab chigarish jarayonini
boshgarishni takomillashtirish orgali hal etiladi.

Dunyoda mashinasozlik ishlab chigarishini rivojlantirishning zamonaviy
strategiyasi prinsipial jihatdan yangi materiallarni yaratishni, ishlab chigarish
jarayoni va boshgaruvni avtomatlashtirish darajasini sezilarli darajada
oshirishni, zarur sifatli mahsulotlarni ishlab chigarishni ta'minlashni minimal
xarajat bilan belgilangan muddat nazarda tutadi.

Ishlab chiqgarish tizimlarini ijtimoiy-igtisodiy rivojlantirish maqgsadlariga
erishish uchun har bir yo‘nalish bo‘yicha chora-tadbirlar kompleksi zarur, ishlab
chigarishni  rejalashtirishni  tashkil  etish  tamoyillari  va  usullarini
takomillashtirish, yangi texnologik jarayonlarni joriy etish va mavjud texnologik
jarayonlarni takomillashtirish, loyihalash va ishlab chigarishni avtomatlashtirish
darajasini oshirish. Shu bilan birga, barcha ko‘rsatilgan strategik yo‘nalishlar
bo‘yicha oldinga siljish kerak, chunki ularning hech biri 0‘z-0‘zidan amalga
oshmaydi.

« Nazorat flanes « detali «Blok - kontaktorlar» yig‘ilishidagi asosiy
element bo‘lib, u 0‘z navbatida «Nasos - regulyator» NR-59 blokiga kiritilgan.

“Nasos — regulyator” NR-59 yonilg‘i bilan ta'minlash va RD-33
dvigatelining asosiy sxemasini tartibga solish va past ogim tezligida
yondirgichga yoqilg“i etkazib berish uchun mo‘ljallangan. U elektron avtomatik
boshgaruv tizimi bilan birgalikda ham, elektron tizim ishlamay qolganda ham
mustaqil ishlaydi.

"Teopusi u NpakTHKa coBpeMeHHoi Hayku' Ne4(94) 2023 n



«Blok - kontaktorlar» boshqaruv dastagining burchagini o‘zgartirib, NR-
59 blokiga elektr signalini etkazib berish uchun mo‘ljallangan.

Boshqgaruv flanes korroziyaga chidamli (zanglamaydigan), (martensit-
ferrit sinfi) 14Kh17N2L po‘latdan yasalgan.

Ushbu po‘lat aviatsiya sanoatida keng qo‘llaniladi. Ushbu turdagi
po‘latlar yuqori ishlab chiqarish qobiliyati bilan ajralib turadi. Ular issiq va
sovuq holatlarda yaxshi deformatsiyalanadi, yaxshi payandlanadi va
payvandlanadi. Payvandlashdan keyin issiglik bilan ishlov berish odatda talab
gilinmaydi. Fagat ayrim hollarda, payvandlangan elementlarning murakkab
shakli bilan, payvandlashdan keyin issiglik bilan ishlov berish tavsiya etiladi.
Payand kumush bilan amalga oshiriladi, galay-qo‘rg‘oshin va qo‘rg‘oshin-
kadmiyli payandlar bilan amalga oshiriladi. Ikkinchisi past haroratlarda
plastiklikning katta chegarasi bo‘lgan barcha ishlatiladigan payvandlarning eng
yuqori kuchiga ega. 1-rasmda qismning umumiy ko‘rinishi ko ‘rsatilgan.
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1-rasm. Detalning umumiy ko ‘rinishi

Qurilma texnologik tizimning muhim elementi bo‘lib, ishlashning aniqligi
va ishlov berish narxi ko‘p jihatdan bunga bog‘liq. Mahsulotlarni yig‘ish va
texnik nazorat qilish. Qayta ishlash (yig‘ish) aniqgligi, o‘z navbatida, armatura,
ishlov beriladigan gismda o‘rnatishning to‘g‘riligiga bog‘liq. Kerakli ishlov
berish anigligi ishlov beriladigan gismning kesish asbobiga nisbatan ma'lum bir
pozitsiyasi bilan ta'minlanadi.
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2-rasm. Detalni armatura ustiga mahkamlash

Qayta ishlash jarayonida kesish kuchlari ishlov beriladigan gismga chiqib
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ketish asbobining yonidan ta’sir qiladi va uni armatura ichida aylantirishga
intiladi. Hisob-kitoblar to‘liq almashinish usuli yordamida amalga oshirildi.
Hisoblash natijalari 1-jadvalda keltirilgan.

1-jadval - Hisoblash natijalari

] ) Ruxsat C_heklangan og‘ishlar _
Ne Nominal giymat etilganligi Yugori Pastgi
Ai, MM ) As AH
Ti, MM i, MM i, MM
Al 0 0,004 0,002 -0,002
A2 0 0,01 0,005 -0,005
A3 0 0,004 0,002 -0,002
A4 0 0,002 0,001 -0,001

Xulosa. Ish sifatini ta’minlash bilan birga, xarajatlarni kamaytirish uchun
gardish gismini olishning samarali texnologiyasi ishlab chigilgan. Gardishning
xizmat ko‘rsatish magqsadi tahlili o‘tkazildi, uning ishlash printsipi demonta]
qilindi. Aniqlik tejamkor bo‘lgan sozlash usuli bilan ta’minlanishi ko‘rsatilgan.
Sovutish qolipiga quyish, keyinchalik qayta ishlash bilan tanlandi, shunda ko‘rib
chigilgan TP yarim tayyor mahsulotni blanka sifatida ishlatadi. Yig‘maga
kiritilgan kontaktor blokining boshgaruv gardishi uchun chizma va texnik
talablar tahlil gilindi.
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Annotatsiya. Ushbu maqolada texnikada uchraydigan muayyan
masalalarani echishda, sistema nugtalariga ta’sir etuvchi qaytaruvchi kuchdan
tashqari, muhitning qarshilik kuchini e’tiborga olish sistemaning muvozanat
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Abstract. In this article, in solving certain technical problems, in addition
to the restoring force acting on the points of the system, taking into account the
resistance force of the environment is the study of small fluctuations of the
system near the equilibrium state.

Key words: resistance force, constant resistance coefficient, dissipative
function.

Malakali kadrlarni tayyorlash, ularni zamon talabiga mos etuk
mutaxasislar qilib tarbiyalash hozirgi kun talabi bo‘lib kelmoqda. Kadrlar
tayyorlash milliy dasturida ham bu narsa alohida ta’kidlab o‘tilgan. Zamon
talabiga mos kadrlarni tayyorlashda kompyuter texnologiyalarni o‘rni
beqiyosdir. SHularni inobatga olib, ta’lim tizimida zamonaviy kompyuter
texnologiyalarini qo‘llash va ulardan unumli foydalanish hozirgi kunda dolzarb
vazifalardan biri bo‘lib kelmoqda. Texnika sohasida va o‘quv jarayonlarida
ko‘plab paket dasturlardan foydalanib kelinmogda. Quyida kichik tebranma
harakat gilayotgan tizimning tebranish jarayoni MATLAB dasturida ishlab
chigilgan.

Texnikada uchraydigan muayyan masalalarani echishda, sistema
nuqtalariga ta’sir etuvchi qaytaruvchi kuchdan tashqari, muhitning garshilik
kuchini e’tiborga olishga to‘g‘ri keladi (1-rasm). Bunday sistemaning
muvozanat holati yakinidagi kichik tebranishlarini o‘rganishda sistemaning har

bir nuqtasiga ta’sir etuvchi R, qarshilik kuchini mazkur nugtalarning
tezliklariga mutanosib deb garaymiz;

Ry ==V ()
Bunda u, - o‘zgarmas qarshilik koeffitsienti. Manfiy ishora qarshilik

kuchi tezlikka teskari yo‘nalganligini ifodalaydi. Qarshilik kuchiga mos bo‘lgan
umumlashgan kuch
— or,
R=>R,-—5(2
Q" =3R. 2L
formuludan aniglanadi.
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1-rasm. Bir massali dinamik tizim modeli.

Dissipativ funksiyaning fizik ma’nosini anigqlash magsadida garalayotgan
sistema uchun Lagranjning ikkinchi xil tenglamalarini yozamiz:

dor oT om0

° ° 3
dtaq o9 oq aq()

Erkinlik darajasi bitta bo‘lgan sistema uchun uning kichik tebranma
harakati differensial tenglamasi (3) ko‘ra quyidagicha yoziladi.

ag+uq+cq=0

yoki g+ qu+ kzq =0

Quyida so‘nuvchi tebranma harakat kilayotgan tizimning tebranish blok —
modeli MATLAB dasturi Simulink bibliotekasida ishlab chigilgan.
Bibiliotekadan kerakli bloklarni tanlab, chiquvchi va kiruvchi signallarni
tutashtirish orgali blok-model yaratiladi. Scope blogidan esa tebranish fazasini
ko‘rish mumkin. Bunda talabalar tebranma harakat gilayotgan tizimni qarshilik
va qaytaruvchi kuchlarini qiymatini o‘zgartirib ~ Amplituda-chastolali
xususiyatlarni (ACHX) ham ko‘rish mumkin. Bu erda, b-demfir (koeffitsient
demfirovaniya)
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Joriy vyildan TAYLQEI, “Yo‘l quriish mashinalari va jihozlari ”
kafedrasida “Modellashtirish asoslari” fani bo‘yicha amaliy mashg‘ulotlarni
bajarishga Matlab Simulink dasturi joriy qilindi. Talabalar olgan bilim va
ko‘nikmalarini, kurs loyihasi, bitiruv malakaviy ishlari va magistrlik
dissertatsiyalarini bajarishda qo‘llab kelmoqdalar.

Adabiyot:
1. Kayumjonovich, T. N. (2022). DEVELOPMENT OF A METHOD FOR
SELECTING THE COMPOSITIONS OF MOLDING SANDS FOR CRITICAL
PARTS OF THE ROLLING STOCK. Web of Scientist: International Scientific
Research Journal, 3(5), 1840-1847.
2. Zhurakulovich, A. S., & Shavkatovna, V. D. (2021). Investigation of heat
load parameters of friction pairs of vehicle braking systems. Web of Scientist:
International Scientific Research Journal, 2(12), 483-488.
3. AsumoB, II. U. M. M. & Bamera, JI. III. (2021). AHAJIN3
I[MPOYHOCTHBIX XAPAKTEPUCTUK 3YBYATBIX IMEPE/IAY ITPBOJA
[MOJAUYN PABOYEI'O OPT'AHA LHTPUIICOBOI'O CTAHKA. Scientific
progress, 2(2), 1470-1472.
4. Ruzmetov, Y., & Valieva, D. (2021). Specialized railway carriage for grain.
In E3S Web of Conferences (Vol. 264, p. 05059). EDP Sciences.

"Teopusi u NpakTHKa coBpeMeHHoi Hayku' Ne4(94) 2023



5. Urazbayev, T. T., Tursunov, N. Q., Yusupova, D. B., Sh, V. D., Erkinov, S.
M., & Maturaev, M. 0. (2022). RESEARCH AND IMPROVEMENT OF THE
PRODUCTION TECHNOLOGY OF HIGH-MANGANESE STEEL 110G13L
FOR RAILWAY FROGS. Web of Scientist: International Scientific Research
Journal, 3(6), 10-19.

6. Sh, V. D., Erkinov, S. M., Kh, O. I., Zh, A. S., & Toirov, O. T. (2022).
IMPROVING THE TECHNOLOGY OF MANUFACTURING PARTS TO
REDUCE COSTS. Web of Scientist: International Scientific Research Journal,
3(5), 1834-1839.

7. Sharifxodjaeva, X. A., Erkinov, S. M., Sh, V. D., & Kuchkorov, L. A. (2022).
ON THE BASIS OF COMPUTER SIMULATION OF THE DESIGN OF
RIFTS FOR STEEL CASTINGS OF COMPLEX CONFIGURATION. Web of
Scientist: International Scientific Research Journal, 3(5), 1991-1995.

8. Menuboera, M. A., Banuesa, /. I1I., Opkunos, C. M., & Kyukopos, JI. A.
(2022). COBEPHIEHCTBOBAHHME TEXHOJIOTUMX W3TOTOBJIEHUA
HNETAJIM [JIA CHUXEHUSA CEBECTOMMOCTMH. Oriental renaissance:
Innovative, educational, natural and social sciences, 2(5-2), 796-802.

9. Riskulov, A. A., Tursunov, N. K., Avdeeva, A. N., Sh, V. D., & Kenjayev, S.
N. (2022). Special alloys based on beryllium for machine-building parts. Web of
Scientist: International Scientific Research Journal, 3(6), 1321-1327.

10. Kayumjonovich, T. N., Komissarov, V. V., & Pirmukhamedovich, A. S.
(2022). EXPERIMENTAL INVESTIGATIONS SLIPPING IN A FRICTION
PAIR OF STEEL MATERIALS. Web of Scientist: International Scientific
Research Journal, 3(6), 1062-1073.

11. Kayumjonovich, T. N., Tileubaevich, U. T., & Nematullayevich, K. S.
(2022). CHANGE IN THE MICROSTRUCTURE OF HADFIELD STEEL
AFTER HEAT TREATMENT. Web of Scientist: International Scientific
Research Journal, 3(6), 141-146.

"Teopusi u NpakTHKa coBpeMeHHoi Hayku' Ne4(94) 2023



YK 541.128
Aoboynnaee P.M., K.¢h.m.n.
oouenm
Hauyuonanvnoiii ynugepcumem
Y30ekucmana umenu Mup3zo Ynyzoexka
Y3oexkucman, Tawmkenm

METO/I MOBEPXHOCTHOM MOHU3ALIMY MOJIEKYJ CsCl TIPH
NXYUYEHNM MMOBEPXHOCTHBIX CBOMCTB CUCTEM METAJLII-
YIJIEPO/I

Aunomayus. B pabome c ucnonvzosanuem macc-cnekmpomempuieckou
mexHuku u nosepxwocmuou uonuzayuu monexyn CSCl wusyuenvl nauanvuvie
cmaouu pocma yenepooHoul NieHKU Ha NOBEPXHOCU PeHUsl, NoLyYydembvle nymem
ouppysuu uz obvema. IKCnEPUMEHMATLHO YCMAHOBIEHO, YMO POCHL 8MOPO2O
Cllosi yenepooa Gopmupyemcs ¢ HUMCHEU Yacmu nepeoeo Closi yeiepoOHOU
nIeHKU, 00PA308AHHOU HA NOBEPXHOCU Memaild. BvlsacHen mexanusm pocma
VelepoOHOU NJeHKU HA NOBEPXHOCMU DpeHUsl, KOMOPbLL OMIUYAemcs Om
MexanHuzmMa pocma y2eiepoOHOU NIAEHKU, NOLYYAeMOl HA NOBEPXHOCTIU Memaild
nymem adcopoyuu u ouggysuu.

Kniouegvle cnosa: yenepoonass nieHka, HA4aibHAsi cmaous pocma,
HOBEPXHOCMb  Memanid, UOHU3AYUS, OUCCOYUAYUs MONeKYI, 2pagumosast
njleHKa, 0ecopoyusi.

Abdullaev R.M., candidate of physical and mathematical sciences
associate professor

National University of Uzbekistan named after Mirzo Ulugbek
Uzbekistan, Tashkent

SURFACE IONIZATION OF CsCl MOLECULES DURING THE
SURFACE PROPERTIES OF METAL-CARBON SYSTEMS

Annotation. In this work, using mass spectrometric techniques and surface
ionization of CsCl molecules, we studied the initial stages of carbon film growth
on a rhenium surface obtained by diffusion from the bulk. It has been
experimentally established that the growth of the second layer of carbon is
formed from the bottom of the first layer of the carbon film formed on the
surface of the metal. The mechanism of growth of a carbon film on a rhenium
surface, which differs from the mechanism of growth of a carbon film obtained
on a metal surface by adsorption and diffusion, has been elucidated.

Keywords: carbon film, initial stage of growth, metal surface, ionization,
dissociation of molecules, graphite film, desorption.
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Brigenenue yriaepoja Ha MOBEPXHOCTH METAIOB COMPOBOXKAAET MHOTHE
Ba)KHEHIIIME MPOLIECChl TeTEPOreHHOro KaTaiu3a, (U3HYECKOW 3JIEKTPOHUKU,
MeTauioQU3UK1, BAKYYMHOM M D3JIEKTPOBAKYyMHOW TEXHUKH. Belnenenue
yriepoga MOPUBOJUT K  CYHIECTBEHHOMY  HM3MEHEHHMIO  SMUCCHUOHHBIX,
a7ICOPOIIMOHHBIX U KaTAIUTUYECKUX CBOMCTB MeTauioB. O4eBUAHO, UTO 3HAHUE
3aKOHOMEPHOCTH POCTa YIJIEPOJHBIX IUICHOK Ha MeTajylaXx M WX BJIMSHUE HA
KOMIIJIEKC CBOMCTB ATHX METAJUIOB, MOMOKET MPABHIBHOMY HCIOJb30BAHUIO
ATUX METAJJIOB IPH JKCIUIyaTallud MX B KOHTAKTE C YIJIEPOJIOCOJEp KAIIUMHU
CpellaMHu.

Jlist uccaenoBaHusi CBOMCTB IJIEHOYHBIX CHUCTEM HCIIONB3YETCs] HEMaJoe
KOJIMYECTBO JKCIEPUMEHTAIbHBIX METOJOB, B TOM 4YHUCJIE€ U METOJ
noBepxHocTHoi wonuzanuu (ITM) monekyn CsCl, koTopslii B mepBbie ObLI
Ucrojbp30oBad B padote [1]. DtoT merton uccnenoanus [T monekyn CsCl B
nanbHeieM OblUT pa3BUT B pabore [2] ais M3y4deHHs] CBOMCTB YIJIEPOAHOM
ieHku. Mcnonb3oBanue B kadecTBe MojeibHbiX Moiiekyn CSCl mosBonser
NOJIYYUTh BBICOKYIO 3(G(EKTUBHOCT, HOHOOOpa3oBaHUS M OOeCleyrBaeT
BBICOKYIO UYBCTBUTEJIBHOCTH METO/IA.

Huxe paccMOTpuM HEKOTOpBIE PE3yibTaThl, MOJYYEHHBIE 3TUM METOJOM IpHU
KOMOMHAIIMU 3TOr0 METOJa C JAPYTMMHU IPU HUCCIEIOBAHWU CBOMCTB CHCTEM
METaJI-yIJIepoS.
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3aBucuMoOCTbH padoThI BbIX0/Ia OT BpeMEHHU HANIbLIEHNS YIJIeBOa Ha TPaH
(111) Ir: 1-padora BbIX0AQ, BLIYMCJIEHHAS 10 OJTHOMY HOHHOMY TOKY
HH/IUS, 2-pabd0TaBbIX0/12, BBIYMCJIEHHAS M0 3JIeKTPOHHOMY TOKY.

B paGote [1] BmepBBIe C HMCHOIB30BAHMEM TEXHUKH MOJICKYJISPHOTO
mydka ObUTa M3ydeHa afcopOIusl U HavYalbHBIEC CTAJNH KOHJICHCAIUH YTIIEpPOia
Ha moBepxHoctd Ir (Il1). B oroit pabGore ObIa mNpPUMEHEHAa Macc-
CIIEKTpOMETpUYECKasi TEXHUKA, a METOJIOM M3YyUYECHUS TUICHOUHOW CUCTEMbI OBLI
TEPMOAMUCCHOHHBIM METOJl, BKIIOYAIOMIUA B ce0sl TEPMOIJIEKTPOHHYIO
SMHCCHUIO M TIOBEPXHOCTHYIO wuoHu3anuio artomoB (TOIIM). VYruepon

"Teopusi u NpakTHKa coBpeMeHHoi Hayku' Ne4(94) 2023



UCITyCKaeMO# ¢ muporpaUTOBBIX JIEHT HANBUISUIA MOPLUUSIMU Ha MOBEPXHOCTH
UpUaus, TeEMIIepaTypa KOTOpOro noaaep;kusanace B auamazone 1600+1800 K.
[locrne HampuleHHsT OYEpPETHON MOPLUU YIVIEPOAd, U3MEPSUIUCh HOHHBIE W
AJNIEKTPOHHBIE TOKH C MOBEpPXHOCTH. Ha OCHOBaHMM 3TUX pe3ylbTaTOB ObLIN
MOCTPOCHbl T'padUKU 3aBUCUMOCTH pPalbOThl BBIXOAA (JIEKTPOHHBIE ((Pe) H
HMOHHBIE ((i)) OT BpeMeHH HamnblieHus t (puc. 1).

Ha ocHoBe aHa/iM3a MOJIy4eHHBIX PE3yJIbTAaTOB OBLIO CIEIAHO CIEIYIOIIee
3akimroueHue. B o6nactu nmokpeituit 0<6, (o6sacts | B puc.1) miieHka cocTOUT U3
JIByMEpHON ajicopOupoBaHHOM Tra3oBoil (a3wl yrinepoma. B obmactu 0,<0<1
IUIGHKA YTriepoja COCTOUT U3 ABYX (a3: W3 JABYMEpHOM Tra30Boil ¢as3bl ¢
MOKPBITHEM Ok 1 U3 IBYMEPHOU KOHACHCUPOBAHHOM (Da3bl C MOKphITHEM O=1.

IMpu wuccnenoBanuu cucremsr Ir (I11)-C [1] meromom IIM momekysn
CsCl oOHapykeHO, YTO OTpaBJICHHE KaTallM3aTopa HAYMHACTCS JIUIIb TOI/IA,
KOTZla B JIBYMEpPHOM rasze oO0pa3yroTcsi IBYMEpPHBIE OCTPOBKH YIJIepojaa co
CTPYKTYpOU rpadura.

Hcnonb3yst BHICOKYIO U4yBCTBUTEIIBHOCTH nuccorarnmu Mosiekysn CsCl k
aToMaM M KJIacTepaMm, HaxoJsmumcs Ha rpaduTroBoM cioe B pabore [2] ¢
MOMOIIBI0 KaTaTUTH4eCKO# aucconuanuu Mojekyn CSCl n3ydeHbl HadambHbIC
cTaauu 0Opa3oBaHMs YIAEPOJHOW IJIeHKM Ha upuaud. llokazano, 4To mpu
naHHou temrnepatype T1 (TouHee, y3kas TemmneparypHas odiaacts ~ 50 rpaaycos
B paiione Ti) BbIlle KOTOPOMl Ha MOBEPXHOCTH HUPHUAMS pacTeT rpaduToBas
IUIEHKA JIMIIb MOHO aTOMHOM TommuHbl. [lpu T<Ti, Ha MOBEPXHOCTU HPUIUA
pacTeT MHOTOCJIOWHOE yriaepojgHoe NmokpbiThe. [lokazaHo, 4TO MHOTOCIOWHAS
yriaepoaHas TJIeHKa He pacTeT M0 MEeXaHU3My MOCJIOMHOro pocta. Paccmorpen
BOMpoC O Tomorpaduu TUIGHKH YTIIepoja, MOJy4yaeMOW IyTeM BaKyyMHOU
KOHACHCAIlMM Ha wupuaud npu [<Ti; MHorocioiHas yriepoaHas IIJICHKA
COCTOMT W3 HW)XHEH CIUIONIHOW dYacTH (psia JABYMEPHBIX CJIOEB rpaduta) u
BEpXHEW HE CIUIOIIHOW YaCTH TOJIIMHOW B HECKOJBKO AaTOMHBIX CJIOEB,
coJiep KaluX MHOKECTBO TPa(pUTOBBIX «TOP».

B pa6ore [1,2] ¢ momompio meroma IIM momekyn CSCl wu3ydeHsr
3aKOHOMEPHOCTH PACTBOPEHUS U CErperaiuu yriepoja B PEHUHU, POJIUU H
nautagud. Ilpomeccel, uaymue npu HayriaepokuBanumu Rh, Re wu Pd,
BBIJICP)KUBAEMBIX B HArpeTOM COCTOSSHUM MOYKHO TPEJICTABUTH CIEAYIOIIUM
oOpa3zom. Mornekynbl OeH3051a afCcOpOUPYIOTCS Ha TMOBEPXHOCTH METaia C
BBICOKUMHU Kod(uimeHTamMmu mnpuiaunanus. BepostHo, ¢ amcopOupoBaHHOM
MOJEKYJIbl O€H30Jla CHayaja OTHICIUISIETCS aTOMbl BOJOpPOJA, a 3aTeM
IIPOUCXOJIUT paspylieHue Oo0Jee CHIBHO CBSI3aHHOI'O YIJIEPOAHOTO CKEJETa.
OcBoOOXKaaroNIMeCss aTOMBl YIJIiepoAa OJHOBPEMEHHO MOTYT YYacTBOBAaTh B
JIBYX TPOIIECCax: PACTBOPEHUH U CTPOUTENBCTBE YIJIEPOHOM IUIEHKU B aJICIIOE.
OnpIT TOKa3bIBaeT, YTO TOKa Ny<Nzm (N2- KOHIEHTpanmus yriepoaa B
OMKaiilieM K TOBEPXHOCTU IIOCKOCTH MEXKAOY3JIUM, nNom- TO K€ MpH
MpeAeIbHON pacTBOPUMOCTH), pabOTaeT JHIIL OJUH CTOK — PAacTBOPEHHE, a
MOBEPXHOCTh METAJUIA JakKe TP 3HAYUTEIBHBIX IO TUIOTHOCTH MOTOKAa OeH3071a
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OCTaeTCsA NMPAKTUYECKH CBOOOJHON OT yriepojaa. JTO CBUIETEIBCTBYET O TOM,
YTO Yriaepoj HpU ITUX TEMIIepaTypax HAYIJIEPOKMBAHUS JOCTATOYHO OBICTPO
mubdysaupyer B 00bemM Mertauia. Korjga no cpaBHUBAETCS ¢ Nom, paCTBOPEHUE
3aKaHYMBAETCS M HAYMHAETCS HAKOIUIEHUE YIJIepoJla Ha [OBEPXHOCTH.
MakcumanibHass TOJILIMHA YIJEpoJa, HUMEIOLIEro TpapuUTHYIO CTPYKTYpPY
MOJIy4aeMOro TakuM oOpa3oM Ha NOBEPXHOCTH METajlla, COCTaBJISET OJIUH
MOHOCIION. ITO 00BACHSIETCS TEM, YTO HAa BAaJCHTHO-HACHIIIEHHOW MOBEPXHOCTH
rpaUTOBOrO CIOSI MOJIEKYJIBI O€H30/1a HE JUCCOLMHUPYIOT U OBICTPO C Hee
necopOUpyroTCS.

B wmeramnuueckux oOpasnax, cojepiKallluX HEU3MEHHOE KOJUYECTBO
yriaepoaa, NMpU HU3MEHEHHH TeMIepaTypbl NPOUCXOIUT TNepepacipesiesieHre
yriaepoaa Mexay MOBEPXHOCThIO U 00beMoM Metasuia (puc. 2). [Ipu T>Ty koraa
N2<N2m (rae Nom MpejesibHas pacTBOPUMOCTH YIiiepoja Ipu Tk ), MpaKTUYECKU
BECh YIJIepoJ HaxoAuTcs B pacTBopeHHOM coctosinuu (B=1). Ilpu T<Ty xorga
N2>Nom, UM30BITOUHBIA  yriiepoa U3 o0bemMa MeTalla IepeMeniaeTcss Ha
MOBEPXHOCTh, K TPaHUIIAaM 3epeH U Aedekram pemietku (f<<1).

Ananu3 pe3ynbTaToB (pHUC.2) MOKA3bIBAET, YTO KOJUYECTBO YIjiepojaa B
o0beMe peHus 1I0CTaTOYHO MpHU MoHmwKeHnu TeMieparypsl (0T 1800 K go 900K)
JUIsL  3allOJIHEHHUsST €€ TIOBEpXHOCTHM HE TOJbKO OJHMM MOHOCJIOEM, a
HECKOJIbKUMHU  CJOSIMA  YIJIEpOAHOW IUIEHKW. Eciu gajapHEWIIMH  poCT
yIIAEpOAHON TUIEHKH (DOpMUpPYETCS CBEpXy MHEPBOTO CJIO0S, TO 3TOTO MOXKHO
Obuto OBl OOHapyxuth MetogoM IIM monekyn CsCl, HO naHHBIE MeTOA
OTPUIIAET AITOT BapHaHT pOCTa YrJIepoJHOW TuieHKH [2]. VMckiouuB AaHHBINA
BapHaHT, HAMH ObUIO BBIABUHYTO CIEIYIOIIEE MPEIIONIOKEHHUE, YTO BTOPOU
CJIOM TUIEHKH HayMHAeT (OPMHUPOBATHCA CHU3Y IMepBoro ciuos. s »Toro
NepBbIi coi rpaduTa AOKEH OBITH MPHUIIOAHAT C IMOBEPXHOCTH 0Opasiia Ha
3HAYUTENBEHOE paccTosiHAE (~4 A), ¥ MEX /Ly HUMH HET 3JIEKTPOHHOTO OOMeHa, a
nMeeTcs auillb BaH-nep-BaanbscoBoe B3auMOAEHCTBHE.
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Puc.2. 3aBucumocts lgB = f(T) npu IIN atomoB Cs(1) u MmosekyJa
CsC1(2,3) na peHuu npH BbIIEpKKe ero B napax oensonaa. P=(4-5)+ 107 rop,
T~1800 K, 2-nocJie 25 MUH BblIepP:KKH, 3-mocjie 60 MUH BbIAEPKKH
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AHann3 3KCIEepUMEHTAIBHBIX PE3YJIbTATOB [2], TOJYYEHHBIX C TOMOIIBIO
metogoB TJC, TO u ITM monexyn CsCl nokaszamm, yto rpaduroBas IICHKa
IIPUIIOAHATA HAJ TOBEPXHOCTBIO MPHUAMS, 4 BAJCHTHO HEHACHIIECHHBIE Kpas
rpaUTOBBIX OCTPOBKOB 3aMKHYThl aTOMaMU MeTajjla. ITO TOBOPUT O TOM, YTO
rpauUTOBbIE TUIEHKM MOTYT MUCKPHUBISTHCS, YTO MOATBEPKIAETCS HAa IMpPHUMEpE
dbynnepenoB umeroniue chepudeckyro opmy [3,4].
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Abstract. This paper presents theoretical studies on laser processing of
structural steels. The advantage of this method is the local heating of the
workpiece surface.

Keywords: laser processing, laser welding, laser beam, laser hardening,
laser radiation, strength, laser seam.

HauGonwmiee pacnpoctpaHeHue B MallMHOCTPOSHUW U3 BUAOB JIA3€pHOMU
00paboTKU MOTYyUMUIIU Jla3epHas CBapKa M 3aKajka.

JlazepHas cBapka — mpouecc, Npeanoiaratoiinil COeJUHEHUE AeTallel Ipu
MOMOUIY JIa3epHOTO u3NydyeHus. Ha MOBEpXHOCTHM 4YACTh Jiydya OTpakaeTcs, a
YacTh MPOXOJUT BHYTPh, YTO MPHUBOJIUT K HATPEBY U IUIABJICHUIO MaTepuaa,
dbopMupoBaHu0 CBapHOro 1MmBa. B pe3ynbTaTe TMOJyYaeTCss IMPOUYHOE
coequHeHue. Jlyd, CreHepupOBaHHBIN KBAaHTOBBIM JIA3€PHBIM T'€HEPATOPOM,
nonagaeT B (POKYCHPOBOYHYIO CUCTEMY YCTaHOBKH, /i€ TIEpepaclpeiesiseTcs B
My4OK MEHbIIETo ceueHus. 110 KOHUEHTpaluyu >HEPrur BO3JCHCTBUE Jia3epa B
JECSITKU pa3 NPEBOCXOJAUT APYTrUe UCTOYHUKHU Teruia. OHa MO3BOJISIET COCTUHSTh
MaTepuabl TOJIMHON OT Mapbl MUKPOMETPOB U JI0 HECKOIBKUX CAHTUMETPOB.

[IpeumyiiecTBaMu JIa3epHOM CBApKHU SIBIAIOTCS TO, YTO Ja3€pHas CBapkKa
obecrieurBaeT MaJyible pa3Mephbl CBAPHOTO COCJAMHEHUS M 30HBI TEPMHUYECKOTO
BJIMSIHUSI, BBICOKYIO CKOPOCTh IPOLIECCa U BO3MOXHOCTh CBApUBATh JETaIu W3
KOPPO3MOHHOCTOMKOW CTalM, HUKENId MOJHOJIeHa, a TakKe MaTepuaioB C
BBICOKOM TEIUIONPOBOJAHOCTBIO M IUIOXO MOJJAOIIUXCSA CBapke JApYyrUMU
METOAAMHU.

JlazepHplii Jyd oO0yazaeT TOYHOM HAIpPaBICHHOCTHIO, YTO BBITOJHO
BhIZICISIET €ro Ha ¢oHE IydYka cBeTa. ITO OOYCJIOBJICHO TEeM, 4YTO OH
MOHOXpPOMATUYEH M KorepeHTeH. Jlazep cocpegoTaunBaeT BCH TEMIOBYIO
MOIIIHOCTh, KOTOpasi MOTpeOyeTcsl MpU COCAMHEHUH JIeTajeil HEMOCPEICTBEHHO
B IISITHO MaJoro AuamMerpa B Mecte o0paboTku. Takue 0COOCHHOCTH JIa3epHOM
CBapKH MO3BOJISIIOT COCAUHSATD AIEMEHTHI TPAKTUYECKU HE3aMETHBIM LIBOM.

JlazepHasi cBapka MOET OBITh TOUSYHOM W IIIOBHOM, M OCYIIECTBIISAETCS B
HMMITYJIbCHOM M HETIPEPHIBHOM pEKMMax Te€Hepaluu JiazepHoro uzinydenus. [Ipu
TOM CKOpPOCTh PAa0OT MPOMOPIIMOHATIEHA YacTOTE TE€HEPUPYEMBIX Ja3epoMm
UMITYJbCOB. ToueuHass TEXHOJOTWsA TMOJydusia PACHpPOCTPAHEHHE MpH
COCIMHEHNUN TOHKHUX METAUIMYECKUX DJIEMEHTOB M pEaJu3yercs BpPYUYHYIO.
[IToBHast MPEUMYIIECTBEHHO BBIMOJHIETCS anMapaTHbIM METOJOM M MO3BOJSET
dbopMupOBaTh TITYOOKHE CBAPHBIC COCTMHCHHS.

[[10THOCTP  MOIIHOCTH JIA3€PHOTO  U3JIYyYEHHUS] Ha [OBEPXHOCTHU
CBapUBAEMBbIX JIETAJC B 3aBUCUMOCTH OT MaTepuaina moxkeT O0biTh 0,1-1 B1/cm
JUIATEIbHOCTRIO 1-10Mc.

[Tpou3BOAMTENHHOCTS MIOBHOW CBapku coctamisieT 20M/MuH U Oonee, a
TOYeYHOK-60 onepannii B MUH.

Mertann mBa Ja3epHONl CBapKe 3alUINAIOT OT OKHCICHHUS UHEPTHBIMU
razaMd. [IpoYyHOCTH CBapHBIX COEAMHEHUN NPU Ja3€PHOM CBapKe HOCTUTacT
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YPOBHA MPOYHOCTH CBAPUBAEMOr0 MaTepHuaya. YIy4llIeHHE MEXaHHMYEeCKHX
XapaKTepUCTUK JIA3€pHOT0 IIBAa JOCTUraercs TepMooOpaboTkoil. Tak ans
KOHCTPYKI[MOHHOW JIETUPOBAHHOW CTajli PEKOMEHYETCsl HarpeB CBAapHBAaEMBbIX
neraneit 710 225°C BbICOKHI OTIYCK mocie cBapku npu temneparype 600-400°C
B TeueHue 24acoB. B pe3ynbraTe Takoi TepMo0OpabOTKHA NPOYHOCTD JIa3€PHOTO
CBAapHOTO 1IBa cocTaBuia 92-97 oT ypOBHsSI IPOYHOCTH CBAPUBAEMOI'O METAIIA
(tabxn. 1). marpaMMbl MHKpPO TBEPAOCTH CBApHOTO IlIBA U OKOJIO IIOBHOUW 4
30HBI NpU pa3nnyHbIX Temneparypax otmycka 400, 500 u 600°C mns cramum
J6AC 0,45C, 0,24 Si, 0,93 Mn, 0,66 Ni, 1,09 Cr, 0,77 Mo, 0,058 V, 0,01 P u
0,008 S moka3bIBalOT, 4TO MHKPO TBEPAOCTH CBApPHOrO IIBA YMEHBIIAETCS C
pOCTOM TeMIiepaTypsl oTiycka. CTpyKTypa CTaJld B CBAPHOM IIBE MPECTABISIET
co0oll cMech HM3KOro OallHWTa M OTIyIIEHHOro mapreHcuta. CBapKy Benu
CO2-nazepHoM mnpu MOUIIHOCTU oOnydeHus: 3kBT, ckopocTH CckaHHpOBaHUs
Im/MuH n nuamerpa mstHa obsydenus 0,5 mMm. B kadecTBe 3amuTHOrO rasa
UCIOJIb30BAJIN apTOH.
Mexanundeckue xapakrepuctuku cranu JJ6AC*

Taomuna 1.
[Tokazarenu Temnepatypa otmycka, °C
Hanpsokenue  Tekydyectn B 1480 14221 1362 1294 1255
MeTae
B cBapHoM miBe 1431 1362 1333 1274 1251
[IpenenbHOE HampspKeHHE B 1637 1539 1460 1440 1343
MeTae
B cBapHoMm miBe 1519 1470 1421 1352 1254
VY nHeHne B MeTalie 8,7 9,3 10,5 11 12,6
B cBapHOM 1miBe 3 4.3 6,5 8 9,6
OO6uuit > dexr 92,8 95,5 97,3 95,8 96,4
OTHolleHUE HaNpPsDKEHUS B
1IBE K HAPSHYKEHUIO
B meranne

TepMI/I‘-IeCKaﬂ 3aKajgka OOJIBIITMHCTBA BBICOKOJICTHPOBAHHBIX cTajen

MPUBOAUT K C1abOMy yHNpOUHEHUI0. B ciydae na3zepHO#l 3aKajikv 3HAYUTEIBHO
MOBBIIIAKOTCSI  HE TOJBKO IIPOYHOCTHBIE CBOMCTBAa, HO M  OTICIbHBIC
AKCIUTyaTalUOHHBIE  XapaKTEPUCTUKU  (CTOMKOCTH K  KOPpPO3UH  H
KaBUTALIMOHHOMY pa3pylICHUI0). YIPOUHEHUE MOBEPXHOCTU MPH JIa3epHOM
3aKajKe CTaJliei BO MHOTOM oOIlpeaensercss (GopMoil MsITHA OOJy4YCHHS WU
MEPEKPBITUEM JIOPOKEK - TPEKOB MPU HEMPEPHIBHOM PEXKUME 00TyUEHUSI.
Heobxonumoe paccTostHue MEXAYy OTACIbHBIMU MATHAMH WA TPEKAMHU
3aBUCUT OT LENM, JJI KOTOPOM MpeIHA3HA4YeHa Jla3epHas 3akaika. Tak mid
MOBBIIIEHUSI U3HOCOCTOMKOCTH PACCTOSIHHME MEXAY TpeKaMU MOXKET ObITh
HECKOJIbKO  OoJibllle, YeM, KOIJla M3HOC COIPOBOXKIACTCS  yAAPHBIMU
Harpy3kamu. B Tex ciyyasx, Korja 3akajaka IPUMEHSETCS C LUEJbI0 U3MEHEHUS
CBOMCTB BCEU MOBEPXHOCTH, OOJIydEHHUE CIIEAYET BECTH C MEPEKPHITUEM MSTEH

(TpexoB).
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®dopmyIbl U pacdyeTa mapaMeTpoB JIA3EPHOH 3aKaIKH.

Tabmuua 2.

[TapameTpsr Pacuernas popmyna
[TnoTHOCTH MOIIHOCTH, 00Iy4eHus1 BT/cm E = 4P /nd?
CKOpOCTh CKaHUPOBAHMS Jy4a, M/C V, =n/in/100 * 60
Bpewms Bo3neiicTBuUs 00ydeHus, ¢ T=d/V,
Bpewmst Mex 1y NOBTOPHBIMH BO3AEHCTBUSMHU OOIYUYEHMUS], C t=nl/V,
PaccrosiHre Mex Iy TOpOKKaMu OOTyICHHSI, M h=mndS/Vs—d
KpatnocTs Bo31elicTBUS 00TydeHHUS K =dV, /n[S
I110THOCTB SHEpruu 00ydenus [/ m? q=ET

I'me P-morHOCTh 00MyueHus1, S- nmojgava; d - 1uaMeTp nsATHA OOJydYCHHUS,
V3 - CKOpOCTh BpallieHust 3aroTOBKU; N — YUCI0 00OPOTOB 3arOTOBKHU B MHH.; K —
KO3 (OUIIMEHT NEePEKPHITHSL.
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Kagheopa mamorceHHbIX naamediceil u 6aaIOMHO20 KOHMPON
HUITuHb PAHXul C

Poccusa, 2. Mockea

NCCIIIEJOBAHUME ITPABOBBIX, OPTAHU3AIIMOHHBIX N
TEXHOJIOI'MYECKHUX OCHOB IPUMEHEHUA CUCTEMbI
YIIPABJEHHUS PUCKAMM B POCCUMICKOM ®EJEPAITNNA

Aunomayua. B OaHHOU ~ cmamvbe  pAcCCMOMpEHbl  NpABosbie,
opeanu3ayuonHvlie U mexuonocuyeckue ochogvl npumenenus CYP, mo ecmo
cucmemsl ynpaenenus puckamu 6 Eepazutickom sxonomuueckom corse. Ocoboe
BHUMAaHUue Yyoeneno paccmompenuto Kuomckoii rousenyuu u Pamounwvix
cmandapmos 6ezonacnhocmu. Tak odce NPOAHATUIUPOBAHA KAACCUDUKAYUS
DUCKO8,  BbIABIAEMbIX NPU HNPUMEHEeHUU CUCMEMbl YNPAGIeHUsl PUCKAMU.
IIpoananuzupogansvl HOpMAMUBHO-NPABOBLIE AKMbL, KOMOPbIE VYCMAHABIUBAIOM
eOUHBIL MemoO NpuMeHeHus cucmemvl ynpasienus puckamu 6 EADC
(Espasutickuii sxonomudeckuii Coros).

Kniouegvie  cnosa: cucmema  ynpasnenus  puckamu, Pamounvie
cmandapmul  6ezonacnocmu, Kuomckas KoneeHyus, YpOBHU pUCKA, PUCK-
npogunu, yuacmuux BI/].

Ali-zada G.A.
student

faculty of customs
ILNS RANEPA
Russia, Moscow

RESEARCH OF LEGAL, ORGANIZATIONAL AND
TECHNOLOGICAL BASES OF APPLICATION OF THE RISK
MANAGEMENT SYSTEM IN THE RUSSIAN FEDERATION

Annotation. This article discusses the legal, organizational and
technological foundations of the use of RMS, that is, risk management systems in
the Eurasian Economic Union. Special attention is paid to the consideration of
the Kyoto Convention and the Safety Framework Standards. The classification
of risks identified during the application of the risk management system is also
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analyzed. The regulatory legal acts that establish a unified method of applying
the risk management system in the EAEU (Eurasian Economic Union) are
analyzed.

Keywords: risk management system, Safety Framework Standards, Kyoto
Convention, risk levels, risk profiles, foreign trade participant.

AKTyalnpHOCTb TEMBl CTaTbU OOYCJIOBJIEHA BBICOKOM 3HAYMMOCTHIO
NPUMEHEHUS! CHCTEMbl YIPAaBICHUS PUCKAMU B paMKax (YHKIHMOHHUPOBAHUS
EBpa3uiickoro 3KOHOMHMYECKOIO COKO3a [JIsi MaKCUMaJIbHOM MPO3pavyHOCTHU
nesitenbHocTH  DefepalbHOM  TaMOXKEHHOM — CIy’)KObl M yYacCTHUKOB
BHEIIHEOKOHOMUYECKOM JIEATENBHOCTH MW I MHHHMMHU3ALUU  PECYPCOB,
3aTpavynBaeMbIX HA IPUMEHEHNE TAMOKEHHOTO KOHTPOJIS.

Hcnonb3oBanue MexaHU3Ma BBIOOPOYHOIO OTOOpa TOBapa U OOBEKTOB
IUIS  TAJIbHEMIEr0 KOHTPOJsS W NPUMEHEHHUS Mep Uil MOTEHIMAJIbHOIO
HACTYIUIEHUSI BO3MOKHBIX pHCKOB, TOMHMMO BBIIIEYKa3aHHOIO TaK e
npuMeHeHre Haubonee dPPexTuBHON (HOPMBI TAMOXKEHHOTO KOHTPOJI,
3aTpaynBasi MUHMMAaJbHBIE PECYPCHI CO CTOPOHBI rocyaapcTsa HaszbiBaeTcsa CYP,
TO €CTh, CACTEMA YIIPABJICHUS PUCKAMHU.

CVYP, a uHaue, cucTemMa YINpaBICHUS PUCKAMH MOXKET IMPUMEHSTCA B
pPa3IMYHBIX MOAPA3LAECIEHUAX CHCTEMBl TAMOYKEHHBIX OPIraHOB TOCYAApCTB-
wieHoB EBpasmiickoro skoHoMuueckoro corw3a. CYP, To ecTh cucrema
YVOpaBICHUSI PUCKAMHU  TpeclelyeT TaKue Leld, Kak: yBEIUYEHUE
pPE3YNBTATUBHOCTH MEPONPUATHI 1O TpPOBEpKE OOBEKTOB TaMOXXEHHOTO
KOHTPOJIS HAa HaJM4Me MOTCHIMAIbHBIX PHUCKOB; MpPUMEHEHUE (PUHAHCOBBIX,
MaTepUaIbHbIX U YEJIOBEUECKUX (KaIpOBBIX) PECYpCOB ISl KOHLIEHTPALMU Ha
00JacTsX TaMOXKEHHBIX PHCKOB HMMEIONIME BBICOKUI YpPOBEHb OIACHOCTH;
OecrpensTCTBEHHOE, OBICTpO€ ©  OOJeTdeHHOE  IEepEeMEIICHHE  Yepes
TAMOXEHHYIO TpaHully EBpa3uiickoro »KOHOMHUYECKOTO COK03a TOBapoOB U
O00BEKTOB, KOTOpbIE HE TMPEACTABIAIOT TMOTEHIMATFHONM OMAacHOCTH U B
OTHOIICHUH KOTOPHIX HE OblJa OOHapykeHa OO0S3aHHOCTh MHUHUMHU3UPOBATH
HapylIeHUsT HOPM 3aKOHOJATENIbCTB  IOCYAAapCTB-4JIe€HOB  EBpasuiickoro
SKOHOMHYECKOTO COI03a.

OCHOBHBIM JJOKyMEHTOB PEIJIAMEHTUPYIOUIUM I[PUMEHEHHE CUCTEMBI
yIpaBiIeHUs] PUCKAaMU MOYKHO Ha3BaTh paMOYHbIE CTaHAAPThl 0€30IMacHOCTH U
YIPOLIEHUSI TOPTOBJIM, NMPUHATOM BCeMHpHON TaMOXEHHOM OpraHu3alueil B
bproccene B 2005 romy. DTO cTajmo 3HAYUTENBHBIM IIarOM Ha TYNU K
OOJIETYEHHIO U YCTAHOBJICHMIO O€30IacHOCTM B paMKaX TaMOXEHHOTO
aIMUHUCTpUpOBaHUs. PaMouHble CTaHIAPTHl PErVIAMEHTUPYIOT YIPOUIEHHBIN
MOPSIAOK MPUMEHEHUS TAMOXXEHHOI'O KOHTPOJIS, CUCTEMBI YIIPABICHUs PUCKAMU
U B 00IIIEM M B LEJIOM YIPOIIEHHE MOpsAKa paboThl TAMOKEHHBIX OPTraHOB, YTO
3HAYUTEIBHO 00JIEr4YaeT MUPOBYIO TOPTOBIIIO.

CnenyromuyM JTOKYMEHTOM, OKa3bIBalOIIUM 0co0oe BIMSHUE Ha
(opMHpOBaHME CHUCTEMBI YIpaBIEHUS pUCKaMH 3TO0 KHOTCKas KOHBEHLMS.
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Kuorckass KOHBEHLMSI SABJISETCS OCHOBHBIM JOKYMEHTOM, YIPOLIAIOUIUM
npouenypbl Toproeiu. Kuorckas KoHBeHUuMsT Toke Obula paspaboTaHa
Bcemupnoil TamoxkeHHOW opranu3anuen. Berynmuna Kuorckass KOHBEHIUS B
cuny 3 ¢espans 2006 roga. Konsenuus, npunstas 3ro ¢despans 2006 rona
MpeACTaBIsAeT U3 ce0s HOBYIO pPeNakiuio MexIyHapoJAHOW KOHBEHIMH 00
YIPOIICHUH U TapMOHU3ALUK TaMOKEHHBIX MPOLENyp, KOTOpasi Oblia MpUHSTA
B1973-1974 romy. OCHOBHBIM HAaNpaBICHUEM NPUHATUS HOBOM KOHBEHLUH
MOCIIY)KWJIO YTIPOIIEHHE TOPrOBAM MpPU TOMOIIM YIOPOUIEHUS TOPTOBIU U
rapMOHU3AIMS TAMOXKEHHBIX Ipolenyp. IMeHHO 1o npu4MHe BbIIIECKa3aHHOTO
KOHBEHLIUS BKJIIOYAeT B ce0s CTaHAApThl U NPAKTUYECKHUE PEKOMEHAAIMH B
4acTH OCYUIECTBICHUS TaMO>KEHHBIMU opraHamu TaMO>KEHHOT'O
aIMUHUCTPUPOBAHUS.

KitoueBoi JOKYMEHT, ONpeesitoInil KpUTepUuil OTHECEHUsI YYaCTHUKOB
BOJI x pa3an4HbIM KaTEropusiM pUCKa B aBTOMATHYECKOM PEKUME - 3TO TPHUKA3
OTC Poccun ot 1.12.2016r. No2256. Hago OTMETUTh YTO JHOKYMEHTHI €CTh B
OTKpPBITOM JIOCTYIE, OJHAKO B 3THUX JOKYMEHTAaX OTPAKEHbI TOJBKO CaMU
KpUTepuH, 0€3 KOJUYECTBEHHBIX BEJIMYMH, & HEKOTOPBIE peaibHbIe BETUYHHBI
yKa3aHbl B JOKYMEHTaX JUIsl 3aKpbITOrO CIYy:KEOHOTO TOJIb30BaHUS. ITO
nenaercs s Toro, 4roObl ydacTHUkM B3] He cmornm paccuurarh u
NOpECTaBUTh JIaHHbIE WM CQOPMUPOBATH HAJIOTOBYIO, OYXTalTEPCKYIO,
TaMOXEHHYIO OTYETHOCTb, KoTOpas 3amnpaimubaercss OTC s kateropupoBaHus
C LIEJIBIO TIOTACTh B HYKHYIO KaTETOPUIO PUCKA WM CKOPPEeKTUpOoBaTh. CrenaTh
€AMHOOOpa3HbINA AESTENIBHOCTh KOHTPOJSL B PA3IMUHBIX TaMOKEHHBIX OpTraHax
JUTSL TOTO, YTOOBI B 3TOT MPOIECC KOHTPOJIS OTAANH Hauboliee PUCKOBBIE IPY3bl
u ydactHukoB BDJI, nmis Toro, 4robbl MHUHMMH3UPOBATH KOHTPOJIh KaK B
npoliecce NEeKIApUPOBaHUS, TaK U 11 MUHUMU3ALNU KOHTPOJIS MOCIIE BhIMYCKa
ToBapoB. Ha cerogusiiauii 1eHb GOpMbl TAMOKEHHOT'O KOHTPOJISL KaK JTOCMOTP
¥ oTO0p TpoO B MEPBYIO oUepe/lb cpabaThIBAlOT B COOTBETCBHM C KaTeropuei
YYaCTHUKA BHEIIHEIKOHOMUYECKOW NEATENbHOCTH. TaMOXKEHHas IIPOBEpPKa
MOCJI€ BBIIYCKa CpadaThIBA€T B MPEANPUATHIX, B KOTOPBIX BBICOKHN YPOBEHB
pucka. Ilempro Bcero 3toro sBiIseTCS oOecrnedeHre O0e30MacHOCTH BBO3HMBIX
TOBapOB U PAIlMOHAJIBHOE MCIOJIb30BAHUE PECYPCOB (HE XBATAET JOCMOTPOBBIX
KOMIIJIEKCOB, CIEAYET ONITUMHU3UPOBATH CYLIECTBYIOIIUE KaPbl).

B mepByro odepenp CTOMT CMECTHUTh AKIIEHT HAa KAaTErOPHIO0 BBICOKOIO
YpPOBHA pHCKa, 1 CPEJHEro YpOBEHb pHCKAa CTOUT palUOHAJIbHEE
HCII0JIB30BaTh PECYPCHI, & I KATETOPHHM YYAaCTHUKOB BHEIIHEIKOHOMUYECKOU
NEeSATENbHOCTH HHU3KOIO YPOBHSI PHUCKa OTKpPBIBAIOT 3€JIeHbId Kopuuaop. K
HU3KOMY YPOBHIO PUCKa OYJIyT OTHOCUTCSI KPYIHBIE OTPACIIEBbIE MPEANPUATHS,
HO ¥ HEKOTOphIe CyOBEKThl Malloro Ou3HEeca TOXKE MOMagaloT IMOJA HHU3KHIA
ypoBeHb pucka. CTOUT OTMETUTb, 4YTO mpuMepHO 100 ThICSY YYaCTHUKOB
BHEIIHEAKOHOMHUYECKOL]  JAESITENbHOCTU  3aperucrpupoBanbsl  DenepanbHoi
TaMOXXEHHOU clyx00i, u3 Hux npumepHo 80% COCTaBISAIOT NPEANPUSTUS
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CpeaHero ypoBHS pUCKOB, npumepHo 10% - opraHuszanuu BBICOKO YpPOBHSA
puckoB u 10% opranuzainuii HU3KOro YpOBHSI PUCKOB.

B npeanpusiThsXx C HU3KAM YpPOBHEM pPHCKa aKIEHT CMENIAaeTCs Ha
KOHTPOJIb BBIITYCKAa TOBAapOB I TOrO0 YTOOBI B MPOIECCE TaMOKEHHOIO
oopMIIeHUSI TPy3bl MAaKCUMaJIbHO OBICTPO MPOXOAUIM Yepe3 TaMOKEHHbIE
OpraHbl U y>K€ TaMOKE€HHas IPOBEpPKa, €clii OyJeT HYXHO OCYILECTBISIACh
BBIOOPOYHO.

OYHKIUU JEATeIBHOCTH TaMOXKEHHOM CIykKObl, @ UMEHHO - (hUCKaTbHAas,
aIMUHUCTPATUBHASI, KOHTPOJIbHASA, & TAaKXKE MPABOOXPAHUTEIbHAS B CBOIO
ouepeqb OOECIeunBAIOT “‘3alIUTy IKOHOMHMYECKUX HHTEepecoB Poccuiickoi
@enepanun”. PacmupeHne B3auMOAECHCTBHUS C ONPEACICHHBIMM OpraHaMu
BJacTM T OH3HEC COOOIECTBOM, IMPU YCIOBUM HU(PPOBU3ALMU YaCTEH
IPOLIECCOB  MOBBINIAET  PE3YJBTATUBHOCTh  AesArenbHOcTH  DenepanbHOi
TaMOXXEHHON CIY>KObI B YacCTH HMCIIOJIHECHHS BBIIIENIEPEYUCICHHBIX (DYHKITUH.
Ecnu mpoananu3upoBaTh HOPMATHBHO-NPABOBYIO 0a3y, Tak e YYecTb
pe3yabTaThl OCYIIECTBIEHUS M BOIUIOIIEHUS B peanbHOCTh “CTpaTeruii
pa3BuTusa QenepaibHOil TaMox)eHHOW cimyxO0bl Poccuiickoit denepanuu’, TO
MOXKHO CJielaTh BBIBOJL O IMPOBEICHHE MHU(PPOBU3AIUU JCATEIHHOCTU
@denepanbHOM TaMOXKEHHOW CIIyKObI, a TakKe €JIMHOBPEMEHHON pedhopMbl
TaMOXXEHHOTI'O aJMUHUCTPUPOBAHUS, KOTOpass TaK WM HHA4Ye CBs3aHa C
OPUMEHEHHEM Ha TMPAaKTUKE PHUCK-OPUEHTUPOBAHHOIO TOAXOJA, a TaKXKe
CUCTEMBI ympaBieHus puckamu, To ectb CYP. B mepuon ¢opmupoBanus
EBpasuiickoro 3KOHOMHYECKOTO COI03a TaK >K€ OCYIIECTBIsIach pedopma
TaMOXEHHOTO aIMUHUCTPUPOBAHUSI.
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INCREASING THE ABRASION RESISTANCE OF THE WORKING
BODIES OF AGRICULTURAL MACHINERY

Abstract: In this article, the resistance to abrasive bending, the
microstructure and microhardness of the boron layer of structural parts with
alloyed working surfaces were studied.

Key words: casting, alloying of surfaces, polishing, microstructure,
bending resistance, microhardness.

Kummox xy»kanuru mMalvHajiapy UIIYd OpraHjiapu y3ura Xoc Mypakkao
IApOUT/A, IHHU Y3rapyBuaH IOKJIama, Tallkyu 3apOouil Kywiap, abpa3uB eHUITUII
Ba KOpPPO3Usl TaAbCUPU OCTUAA UIUIANIN, HATUXKAA YJIAPHUHT TYNPOKKA HIILJIOB
OepyBUM WIMYM KUCMJIApW J>KaJall CWWIMIIA OKuUOaTHAa MIAKIH, MpoduIn
y3rapu6, yimuamiiapu OopraH capu kKamanuO, yTmaciamuO Oopaau, HaTHKaa
MyIIaTUAAH OJIMH SIPOKCHU3 X0Jra KelnruO Kolau.

ByryHru KyHJa KHMILJIOK XY»aJdurd MalluHalapu AeTaulapyu F03aCUHUHT
eiwnmira OapJAOUUIMTMHU OLIMPHINJA HalJlaBKa YCyJIW KEHT KYJUIaHAJIH.
HamnaBka y4yH KyJJlaHaJWraH MaTepUAIIApPHUHT Kymiaad Typu MaBxXy/Il.
VYnapHUHT opacuIa SHr KYI TapKajdraHu Oy — TEeMHp acoCid KOTHIIMa
XUCOOTaHaIH.

AMMO, HaruTaBKa >XKapaCHUHUHT Ky MEXHAT Ba dHEprus cappHu Tayad
ATHIIHN, KOTIaMa F03acy CU(DaTUHUHT MACTIUTH, Ta3]Id OYIIUIMK, FOBAKIIAP, IIJIaK
KOJIMKJIApy, CEPUKJIApHUHT TMaino Oymumm Ba OOMIKa TIyHra YXIIami
nedeKTIapHUHT y4Ypaliv, HAIUIABKAaHUHT caMapaid KYJJIAHUIINTa TYCKUHIUK
KHJIA]IH.

TepMuk wnuIoB OepuIn yCyIapuHU KYpuO dYMKAp JKaHMU3, OUPUHYH
HaBOaT/a JIeTANIAPHUHT F03aJIapHHU TOOJIAIT OPKAJIA CHIIIHINTA OapAOIITUTHHA
omupra Tyxrtad YT Jo3uM OYyiiaau, BaxoJaHKH, Ma3Kyp ycyn dakar ypra Ba
IOKOPH YIJIEPOJIN MyJiaTiiap YUyHIMHA caMapalid Xucoomnaau.

Ma3kyp yCYJAHUHI KamMywiurd, Qakar ypra Ba IOKOPH YIJIEpOIn
myjnatiapraruHa KyJjgaml MYMKHH, YHJAaH Tamkapd aOpa3uB eduiuiira
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OapmouuiMr xaM Tajad Japaxkacujaa smac, ToOJaHMaraH MmyjaTra HucOaTaH
oop-ityru 1,25-1,30 maprara opraau, XoJyoc.

KuméBuii-TepMuk uNuUIoB Oepuil AeTan 103a KaTIaMJIAPUHUHT KUMEBUUN
Ba (hazaBuil TapkuOuUHU Oup €k Oup Heua snemMeHTNIap OwinaH Auddy3usBuit
TYAUHTUPUILI OPKAJIN Y3rapTUPUIIHN TAbMUHIIAUIN.

Kumépnii-TepMuk UIUIOB OCPUITHUHT KAMYMIIUTUA Oy YCYJIHMHT KT BaKT
(3-10 coat), MexHAT Ba PHEPrusl Tajgad STUINHU, AIEMEHTIAPHUHT AUPPY3UOH
KUPUIIIYBUAHJIUTUHUA MACTIUTHHUA KaWJ ATUII MYMKWH. AWHM NalTAa KUIIOK
XY)KaJUTH MalllMHAJIApY WIYMA OpTaHjiapu edwiuimu 5-7 MM Ba YHJIaH Xam
KYIIHU TalIKWJI 3TaIH.

ly Ounan Owupranukia [aetauiap o3acuja euiumra OapAouuIH
KOIUTaMaJlapHu OeBOCHTa KylMa OJIMII XKapa€HUAa XOCHI KWW yCYJUIapu XaM
KYJUlaHaau, XycycaH lo3ajJapHU JIeTUpJiall, apMupian, OuMmeramn Kyimanap
Kalu ycyiiapu MabliyM.

Apmuprnam ycynaujaa KaTTUK KOTHIIMAaJaH OJIWHJAH TalépiiaHran
KyHuiMa KyiiMa KOJIMITMHUHT KEPAKJIH KOMHUTa, KOJHUITa CYFOJITUPUITAaH METaJL
KYWUIIJAH OJIIUH KOWIamTupwiaau. Kouumra CyrK MeTtaul Kyduirad,
KyhuiaMa OwiraH KyliMa opacuja OWPHUKMIN o3ara Kejlaau Ba JICTAJHUHT
YUAAMIIUIUTHHYI OIIUPHUIIT TAhMUHIIAHAIN.

bumerann OupukmMa XOCWJI KWJIMII YCYJIM KOJUIHUHT KEpaKId >KOHWUTa
YpHaTWITaH eHuuIra O0apJaoluid KyWHJIMAaHUHT, CYIOK METaUIaH aXpaiauo
YUKAIUTaH MCCUKJIWK 3Ba3ura TYJUK €KM KUCMaH 3pUIIM HaTWXKacuaa Kyhima
103acH/1a eMUIUIIra 0apA0IUId AXJIUT OMMETasT KOMITO3UIIMS XOCHIT KUJIA IH.

IO3anapHu nerupnam ycyinu MIIKAJIaHYBUM F03ajapjaa €Tapiu Japaxana
KaJTMHJIMKKA Ba Xoccajapra »dra KolulaMaHd Oapmo OTUII — camMapaliu
XUCOOIaHaIH.

HO3anapuu nerupnam OuiaH ACTAIJIAPHUHT EUMIIUINTa OapIONUIUTUHU
OLIMPHUII YCyIW opacujga Oop OuiaH JeTupiaml anoxuaa YpuH TYTaJH.
KoHcTpykinoH mynatiap ro3acuHM OOp OujaH Jjerupiam ydyH O0op kKapOuau
B4sC xykynupman ¢oigamanum [OKOpH camapajapHu Oepau: OopraHraH
KAaTJIAMHUHT KYHJIaJlaHT KecuM Oyimda Kamwmaumrd 1,9 - 2,4 MM HU TaIIKuiI
stau. Katimam ctpykrypacu 6op xapOuay 3(pTEeKTUKaCMHUHT KEHT MalI0HJIapu
OuIlaH XapakTepiIaHyBYH JICHIPUTIN Ty3UJIUIITA dra OYIIIH.

MUKpOKAaTTUKJIMK YpraHwiranjga OOpjaHTaH KAaTJIAaMHUHT SHT CHUPTKHU
katinamiapuaa 1000-2000 HV opanuruaa 6ynu0, uukapura Kuprad capu acta-
cekuH kamaitn6 6opau Ba 600-800 HVHm Tamkun >tau. [Iynat acocra yrumn
30HAacHJa 3Ca KEeCKMH mnacaium o3 Oepud, kartukiauk 180-220 HV raua
KaMaunau.

IO3anmapu Oop Ounan JerupjiaHraH HaMyHandap JpKUH aOpas3uB
3appadanap MyXuTuaa euwmmmra Oapaounuuru cuHa0® kypwigu. CHHOB
HaTWKajJapura kypa rozajgapu Oop OuiaH JerupliaHraH KUIUIOK XYKalluru
MalllMHAJIApY ~ WIIYM  OPraHJIApUHMHT  eduiuiira OapJOUUIMId  OAJHM
KOHCTPYKIIMOH TyaTiapra HucOatad 5-7 mMapTa OITaHIWTY TaCaUKIaH/IH.
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INCREASING THE ABRASION RESISTANCE OF THE WORKING
BODIES OF AGRICULTURAL MACHINERY

Abstract: This article studies the microstructure, microhardness and
abrasive wear resistance of boride coatings created on the working surface of
structural steel.

Keywords: casting, boration, microstructure, wear resistance,
microhardness.

Kunuiok xy»kanuru MamvHallapy WIMYU OpPTaHIapu Y3ura Xoc Mypakkad
IApOUT/IA, IHHU Y3rapyBuaH OKJIama, TalllKU 3apOuil Kyunap, abpa3uB eHHITAIIT
Ba KOPPO3Usl TaAbCUPU OCTHUA WIIUIANINA, HATWXKAIa YIAPHUHT TYIMPOKKA HIILJIOB
OepyBUM WINYM KUCMJIApW >KaJlall CWWIMIIM OKuOaTHAa IIaKId, MpoQuim
y3rapu6, ymuamiiapu OopraH capu kamainuO, yTmaciamu® Oopajau, HaTHKala
MYAJaTHIaH OJIJUH SIPOKCU3 X0JIra KeJnuO KoJau.

ByryHru kyHIa KMIIJIOK XY KaJIuTH MallMHAIapH JeTauiapyu F03aCHHUHT
efwmira OapJOUUIMTMHU OLIMPHINJA HalJlaBKa YCYJIW KEHT KYJUIaHAJIH.
HannaBka ydyH KyutaHaguraH MaTepUaJUIapHUHT KYTiad Typu MaBXKyA.
VYnapHUHT opacua SHr KYI TapKajdranu Oy — TeMHp acoCid KOTHIIMa
XUCOOIaHaIN.

AMMO, HaruIaBKa XapaCHUHUHT Ky MEXHAT Ba dHeprus cappHu Tayiad
ATHIIH, KOTJIaMa F03acy CU(DAaTUHUHT MACTIUTH, T3] OYIILIHK, FOBAKIAp, MIJIaK
KOJIUKJIApH, CpHUKIApHUHT maigo OYynumm Ba OoIIKa IIyHra YXIIaml
nedeKTIapHUHT y4Ypalld, HAIUIABKAaHUHT caMapaid KYJJIAHUIINTa TYCKUHIUK
KAJIaIH.

Tepmuk unuioB OepuIll YCYyJUTAapUHH KYpUO YUKAp SKaHMH3, OUPHUHYHU
HaBOaT/a JAeTAINIAPHUHT I03aJIapHHU TOOJIAI OPKAJIX CHIIIAINTA Oap A0 UT HHH
omupra Tyxrad YT jo3uM OYyiaau, BaxoJlaHKH, Ma3Kyp ycynd dakar ypra Ba
IOKOPH YTIIEPOUIH MyIaTiap yUyHTMHA caMapaiii Xucooiaau.

Ma3kyp yCYJHUHT KaM4wiurd, ¢akar ypra Ba IOKOpPH YIIEPOIIU
mynartiapraruHa KyJjjalml MYMKHH, YHJaH Tamkapu aOpa3uB eluiuiira
Oapmonuury Xxam Tanad Japakacuja dMmac, TOOJIaHMaraH mynatra HucOaTaH
6op-ityru 1,25-1,30 maprara opraau, XoJyoc.

Kuménit-tepmuk unioB Oepuin aeran 103a KaTJIaMIApUHUHT KUMEBUN
Ba (hazaBuil TapkuOWHU Oup €km OWp Heda snemeHTNIap OwnaH auddy3usBuii
TYUAHTUPULI OPKAJINA Y3TapTUPUIIHA TAbMUHIANIN.

KuméEBuii-TepMuK UIIIOB OCPUTITHUHT KAMUYMIUTH Oy YCYJTHUHT KYTI BaKT
(3-10 coat), MexHAT Ba 3Heprus Tajgad STUIIH, dJICMCHTIAPHUHT IuDPy3roH
KUPHUIITYBYAHJINTUHA TACTIIMTUHU KAl 3TUII MYMKHH. AWHHM TaWTAa KUILJIOK
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XYKaJIUrd MalllMHajdapyd WINYU OpraHjiapyu eWWIMIIM S5-7 MM Ba yHAAH Xam
KYITHU TallKWUJI STalu.

Iy Owunan Owupranukia Jaetauiap o3acuaa ewiumra OapAouuIH
KoIUlaManapHu O0eBocHTa KyiiMa OJIMII xKapa€HUaa XOCUI KUJUII yCYJUIapu XaM
KYJUlaHaJu, XyCycaH lo3ajJlapHM JIETUpJAll, apMupian, OuMeTasl Kyimanap
KaOu yCyJulapu MabIyM.

Apmupnam ycynauaa KaTTUK KOTHUIIMAJaH OJJIMHJAH TalépliaHraH
KyWWIMa KyiMa KOJUIIMHUHT KEPAKIIM KOMUTa, KOJIUIIra CYIOJITUPUWITaH METaJLI
KyHUIIaH OJAWH KoWnamTupunagud. Konunra cyook MeTamn KyWuirad,
KyhiwiMma OwiaH KyiimMa opacuja OUPHUKMII fo3ara Kejagud Ba JETaJTHHHT
YUAAMIIWIUTHHYI OIIUPHUII TAbMUHIIAHAIH.

bumerann OupukMa XOCWJI KWJIMII YCYJIM KOJUITHUHT KEpakKiIu >KOMura
YpHaTWITaH eHuuIra O0apJIolud KyWHJIMAaHHHT, CYIOK METaJigaH akpaiud
YUKAIUTaH MCCUKJWK 3Ba3ura TYJIUK €KUM KUCMaH JPHUIIN HaTWKacuaa Kyhma
103acHia eMUIuIIra 6apAoNuI SXJIUT OMMETasT KOMIO3HUIUS XOCUIT KUJIaIH.

HO3anapuu nerupnam ycynu MIIKaJTaHYBUM lo3ajlapa €Tapiid jJapaxajia
KaJMHJIMKKA Ba Xoccajapra oJra KoOIUIaMaHu Oapmo OSTUII — camapald
XACOOJIaHaIN.

HO3anapuu nerupnam OunaH ACTAJIAPHUHT EUWIIUINTa OapaONUIUTUHU
OLIMPHIN YCyIu opacujga Oop OwujaH Jierupiaml ajaoxuaa YpuH TYTalu.
KoHcTpykinon mynariap ro3acuHM O0op OujaH Jerupiam ydyH O0op kapOuau
B4sC xykynupman ¢oigananuin [OKOpH camapanapHu Oepau: OopliiaHraH
KaTJJaMHUHT KYHJAJaHT KecuM Oyimnva Kanmaiurd 1,9 - 2,4 MM HU TalIKWiI
stau. Katinam ctpykrypacu 6op xapouau 3 TEKTUKACUHUHT KEHT MaiioHIapH
OulaH XapaKkTepiaHyBYH JCHIPUTIN Ty3UJIUIITa dra OYIIIm.

MUKpOKAaTTUKJIMK YpraHWwiranjga OopjaHTaH KAaTJaMHUHT JHT CHUPTKH
karnamiapuaa 1000-2000 HV opanuruna 6ynubd, nukapura KMpraH capu acrta-
ceknH Kamaim6 6opau Ba 600-800 HVHmM Tamkun staum. IIymar acocra yrum
30HacHJa 3Ca KECKWH macaium o3 Oepud, kartukiauk 180-220 HV raga
KaMaigu.

KO3amapu Oop Ownan JerupiaHraH HaMmyHadap OdpKuH abpasuB
3appadaiap MyxXuTuAa euwmmumra Oappouuiuru cuHa0® kypwigu. CHHOB
HaTWKaJlapura Kypa ro3ajgapu Oop OuiaH JIETUPIIAHTaH KHUIIIOK XY>KaIuTH
MallyHaIapyd  WINYW  OpPTaHJAPUHUHT  eHWiuIra  OapJOUUIMTH  OJUIHi
KOHCTPYKIIMOH MyJiaTiaapra HucoaTtaH 5-7 MapTa OITaHINTHA TaCAUKIaHIH.
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STUDY OF A WEAR-RESISTANT BORED COATING

Abstract. In this article, the chemical composition of the borated coating
obtained in the process of forming castings is investigated.
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B nmaHHOE cTaThe HCCIICIOBAaH XWMHYECKHH COCTaB HM3HOCOCTOMKOTO
OOpPUPOBAHHOTO TIOKPBITUS CO3JaHHOE JIJI TIOBBIIICHHUS JIOJITOBEYHOCTH,
MU3HOCOCTOMKOCTH JieTajecii MamuH, paboTarommx B aOpa3uBHON cpene,
MOJIYYCHHOE HEIMOCPEICTBEHHO B MPOIIECCE MOJMYYEHHUs OTIMBOK, T.€. METOJAOM
TIOBEPXHOCTHOTO JISTUPOBAHHSI.

Cpenu  cmoco0OB  TOBBIINIEHUS ~ aOpa3sWBHOM  HM3HOCOCTOMKOCTHU
MOBEPXHOCTHOE JIETUPOBAaHUE 3aHUMAaeT 0coboe MecTo. [loBbIIeHHBIN HHTEpeC
K crnoco0y TOBEPXHOCTHOTO JIETUPOBAHUS, B YacCTHOCTU OOpUpOBaHUs
00yCIJIOBJIEH BO3MOXHOCTBIO MOJIYYEHHS B TOBEPXHOCTHOM 30HE M3HOCOCTOMKHUX
OOPUAHBIX MOKPHITUH.

[ToBepxHocTHOE JIETUPOBaHUE (6opupoBaHue) MPOBOIUIIOCH
HEMOCPeACTBEHHO B ¢dopme, B mpouecce (GOPMUPOBAHUS  OTJIUBKHU.
Hacerimaromeii cpenoii BeiOpan moporikooOpasubiii kapoun 6opa B4C (I'OCT
5477-85), Tak, KaK KOHIIEHTpamus Oopa, B KOTOPOM OYEHb BbICOKa. Jlertanu
OTJIUBAJICS METOJOM JIUThE MO TMEHOMOJUCTUPOIOBBIM Ta3u(pUIIUPYEMbIM
MOJIETISIM.

[lenHomomuCTUPOTIOBBIE Ta3U(UIIMPYEMbIE MOJIETU TMOKPHIBAIUCH CMECHIO
Ha ocHOBe Kapbuaa Oopa (B4C) Tommmuoit 1,0 - 3,0 Mmm. 3atem 3anuBacs
pacrutaB ctanu 35I'J1 ¢ remmnepatypoit 1570-1600 °C.

[ToBepXHOCTH OOPUPOBAHHOTO MOKPHITHS UMEIOT CEphie M CBETIO CEphIe
1BeTa. TONMHA MOKPBHITHS IO TIOTIEPEYHOMY CE€UYEHUI0 KoyeOneTcs ot 1,9 MM
10 2,4 mM. MUKpOCTpyKTypa OOPHUPOBAHHOTO TOKPHITHS WMEET XapaKTEPHOE
JCHAPUTHOE CTPOCHUE C MOIMHBIMU TIOJISMU OOpPOKApOWIHON IBTEKTHKH.
MUKpOTBEPIOCTh TPUIIOBEPXHOCTHOTO CJIOS  OOPUPOBAHHOTO  TOKPBITHUS
coctapisier 1000-2000 HV, 1 oHa MOCTENIEHHO YMEHBIIAETCS BrIyOb MOKPHITHS
1o 600-800 HV. Ilpu mepexoze K CTAIBHONW HECYITIEH OCHOBE OHA PE3KO MaiaeT
1o tBepaoctu 180-220 HV.

HccnenoBanpl pacnpeneieHue XUMHUYECKUX 3JIEMEHTOB IO TIOTIEPEYHOMY
CEUYCHHIO OOPHPOBAHHOTO TOKPHITHUS, PE3YIbTaThl KOTOPHIX MPUBEIACHBI HA PHUC.

1.
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[lon OGopupoBaHHBIM cIIOEM Ha 003alax TMOJXYYCHHBIX JUTHEM TIO
ra3uuIUpyeMbIM MOJENSIM, 00pa3yercs mnepauTHas 30Ha ToiuuHou 0,2-0,3
MM, TOSIBJICHHE KOTOPOW OO0YCIOBJICEHO YCBOCHHEM YTJIEpOJa MpH razuuxamu
MIEHOIIOJIMCTPOIIOBOM MOJEIH.

Fe%

Fe%
C% O
954 _o— .

B% b
1 90-

85+

0,5 1,0 1,5 2,0 25 h.mm
Puc. 1. Pacnpenenenune xumuueckux diemenron (Fe, C, B,) mo Tomune h
OOPHUPOBAHHOI0 MOKPBITHS.

Ananuz PE3YIbTATOB I/ICCJICJIOBaHI/Iﬁ MO3BOJIMJI MPECACTABUTbL MCXAHWU3M
npoiiecca GOpPMUPOBAHUS TOKPHITHSA, MPH 3aJUBKE paciuiaBa B (opmy, Ha
TpaHMIlE pa3iesia MeX Ty 00pa30BaBIIIECs KOPOUKOM W HACHIIIAIOIIEH CMEChIO B
PE3YIbTATC JUCCOLMAITNHN Kap61/ma 60pa CO31aCTCA IMOBBIMICHHAA KOHIICHTPAINA
oopa (B) u yrmepoma (C). Ilpu mocTwkeHMHM B ATOM 30HE KOHIICHTpAIlUU
QJICMCHTOB UM TCMIICPATYPBhI, COOTBGTCTBYIOI_HGIZ TCMIICPATYPEC ILIABJICHUMA
TpoiHo# 3BTekTUKH Fe-B-C, o6pa3yercs xuakas daza. OHa SBIsSIETCSI OCHOBOM
acTaeTHOrO PacTBOPEHHUS IMPUJIETAIONINX CJIOEB CTAld W YCBOCHHUS aKTHBHBIX
KOMITIOHEHTOB HACBIIIAKOIIEH CPEIBI.
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TO THE METHOD OF CARRYING OUT LABORATORY
EXPERIMENTAL STUDIES FOR DETERMINATION OF THE
TRAFFIC AND COUPLING PROPERTIES OF A RIGID WHEEL

Annotation. This paper presents the traction properties of the base
machines used in construction and road equipment. A tensometric unit was also
studied, which makes it possible to measure the force on the wheel in the
horizontal direction.

Keywords: traction, earth-moving machines, earth-moving machines,
road equipment, wheel rolling, maximum force, traction properties.

TsaroBo-clienmHbIE CBOWCTBA  SIBISIOTCS  OJHUM U3 ONPEIEISIONINX
mokazaTesieil 0a30BbIX MAaIllMH, UCIOJIb3YEMbIX B CTPOUTEIBLHON M JOPOKHOMU
TEXHUKE, TaK Kak pabodyue TPOIECChl, BBIMOJHIEMbIE B OCOOCHHOCTH
3eMJICPOMHBIMU ~ MAalllMHAMH, HEMOCPEJICTBEHHO CBSI3aHbBl C UX TATOBBIMU
MOKa3aTeISIMU.

OCHOBHBIM HEJIOCTATKOM KOJIECHOTO JIBHKUTENSI SIBJISIETCS BBICOKOE
napjieHue Ha noBepxHocTh goporu (0,2 — 0,4 MIla), 3HaunTENHHO CHUKAIONIEE
IPOXOJIUMOCTH MAITUHBI.

OCHOBHBIMH  TIOKA3aTENISIMA  TATOBO-CIIEMHBIX CBOMCTB  KOJECHOTO
JIBUKUTENS SIBIISIIOTCSL CHUJIAa COMPOTUBIICHUS TIEPEKAaThIBAHMIO KoJjieca M
MakcuMajbHas cwia cuemieHus. OnpeneleHHe 3THX TOKa3aTeled B
71a00paTOPHBIX YCIOBUSIX MPECTABISETCS BO3MOXKHBIM Ha CTEHAE (HPU3UIECKOTO
MOJIETTMPOBAHMSI HA MAacIITaOHOM MO KoJjeca.

ln .
R —

In I

1
Puc.1. Ctena pu3nuecKoro MoaeJJMPpOBaAHUA OINpPeaeTeHHs] TATOBO-CHENMHbIX
CBOWCTB KoJ1eca.
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CreHn (QU3NYECKOTO MOJEIMPOBAHUSA COJEPKUT TPYHTOBBIM KaHal C
rpyitoM 1 w BuHTOBOM mnpuBox 2. K BuHTOBOMY ©IpuBOAYy uYepes
TEH30METPUYECKHAN y3€l 3 MOCPEACTBOM KaHaTa 6 coenuHseTcs koneco. Kanar
HaMaTbIBAETCS HAa KOJIECO, B CBSI3M C 3TUM IIPpU MEPEMENICHUM NpHUBOJAA 2,
KOJIECO OCYILECTBIIAET NEPEKATBIBAHUE IIO I'PYyHTY. TE€H30METPUYECKUN Y3€ll
MIO3BOJIIET U3MEPATHh YCUJIME HAa KOJECE HAa TOPU3OHTAIBHOM HampasieHuu. K
KOJIECY Ha CTEHJIE COOPYKEHO 3arpy304HOE YCTpPOHCTBO 4, oOecreunBarouiee
BEPTUKAIIbHYIO HArPY3Ky Ha OCh Kojeca. OChb Koseca Tak ’Ke UMEET 3arpy304HOe
YCTPOWCTBO B TOPU30HTAJbHOM HANpABICHUM, MpHAaBacMas 3arpyska
U3MEpSAETCS  TEH30METPUUYECKMM  y3JIoM 5. TEH30METpUYECKHUM  y3ell
MOJKJIFOYAETCS. K U3MEPUTEIBHON anmnaparype, COCTOSIIEH U3 TEeH30yCHIIUTENS,
0JI0Ka MUTaHUS U PETUCTPUPYIOLLETo Mpudopa.

) @)

Puc.2. Cxema nu3MepeHusi napaMeTPOB MPHU ONpeaeIeHUH CHIIbI
CONMPOTHUBJICHUS KAYEeHUIO a) 1 MAKCUMAJIbHOM CHJIBI CllenJieHus 0).

BO3MOXHOCTh OmpenesieHusi TATOBO CIEMHBIX CBOMCTB  KOJIECHBIX
JBIDKUTEIIEH B YCIIOBUSIX JJabopaTopuu 1mo3BosseT nposeaenus HUP cTynenTos,
a Taxke obecrieueHust J1abopaTOpHBIX paboT yueOHOTo mpolecca
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3aBoabl U (PaOpUKK SBISIOTCS HEOTHEMJIEMON YacTblO COBPEMEHHOM
MPOMBIIUJIEHHOCTH M 3KOHOMHKHA. OHHM TOPOU3BOAST TOBAphbl, KOTOPBIE
HEOOXOJMMBI JJI HAIIETO MOBCEJHEBHOrO (PYHKIIMOHHPOBAHUS, OT OACKIbI U
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o0yBU 70 aBTOMOOWJIEH U 3JIEKTpPOHUKH. OJIHAKO, HECMOTpPA Ha WX MOJb3Y,
3aBOfbl M (haOpPHKM MOTYT OKa3bIBaTh BIMSHHE Ha 3/I0POBBE JIOZCH, KOTOPHIE
KHUBYT WIH pabOTaIOT PAIOM C HUMHU.

OnHOlt W3 OCHOBHBIX TPOOJEM, CBS3aHHBIX C 3aBOJAMHU, SBISECTCA
3arpsi3HEHHE OKpYyXaromie cpeapl. Ha mpom3BOACTBaX MOTYT BBIICIATHCS
TOKCHYHBIE BEIIECTBAa, KOTOPHIE MOTYT HETaTHMBHO TMOBJHATH Ha 3J0POBHE
YeoBeKa. JTO MOXKET ObITh, KaK BO3JICHCTBUE HA JBIXaTEIbHYIO WM HEPBHYIO
CUCTeMy, TaKk WU Ha KOXy. HekoTopble M3 ATHX BEUIECTB MOTYT HMETh
KaHI[EPOT€HHbIE CBOWCTBA M BHI3BIBATH PAKOBBIC 3a00JICBAHUSI.

Kpowme Toro, Tpsi3HBII BO3AYX U BOJA, KOTOPHIE BBIICISIIOT 3aBOIBI, MOTYT
NPUBOANTH K JApyruM 3aboneBanusM. Hampumep, 3arpsi3HEHHBIE PEKH MOTYT
OBITh MCTOYHUKOM pacmlpocTpaHeHHs WH(GEKIHOHHBIX 3aboneBanuii. [lommmo
3TOTO, IIYM U BHOpaIys, CBsI3aHHBIE C pabOTOW MaluH U 000PYAOBaHHUS, MOTYT
NPUBOJMTH K MPOOJIEMaM CO CIIyXOM M KOOPIUHAIIMEH JTBUKCHU.

Bce atu mpoGiieMbl MOTYT OBITh MHOTOKPATHO YCHIICHBI, €CJIH YEIIOBEK
KUBET WU paboTaeT BOIM3M 3aBOIOB WK (haOpuk. B Takux MecTax KOJIMUYECTBO
TOKCHYHBIX BEHIECTB B BO3AYyXE, KOTOPHIE OH BJBIXaeT, MOXET ObITh
3HAYUTENHFHO BBINIE, YeM B JPYrHuX paioHax. Takxke yBETUYHBACTCS
BEPOSITHOCTh  3apaKeHUS WH(MEKIMOHHBIMH 3a00JIEBAaHUSAMU W JIPYTHMH
00J1€3HsIMU, CBSI3aHHBIMHU C 3arpA3HEHUEM OKPYXKAIOIIeH Cpeibl.

CymiecTByeT MHEHHE, 4YTO 3aBOAbl U (HaOpUKM CcaMM HE SIBIISIFOTCS
OpUYMHON 3a00JeBaHMM, a MpobieMa KpoeTcsi B HEUYEJIOBEUECKOM IOBEACHUU.
Ecnu Ha mpou3BocCTBE COOMI0IAI0TCS BCE HEOOXOAUMbIE MEpPbI 0€30IIaCHOCTH U
HKOJIOTUYECKUE CTaHAAPTHI, TO PUCKHU MJIS 3/10pPOBbsl UEIOBEKA MOTYT OBIThH
CBEJCHBl K MMHHMyMY. TeM He MeHee, Jaxke B 3TOM CIyyae CYyILECTBYET
oIpeieJICHHAasi BEPOSITHOCTh 3a00JI€BaHMSL.

HekoTopsie 3aBOJbI MOTYT TaKX€ HCIOJIb30BaTh OIACHBIE XUMHYECKHE
BEIIeCTBa B CBOMX MPOM3BOJCTBEHHBIX mpoleccax. Kak mpaBuio, paOOTHUKH,
BPEMEHHO WM IOCTOSSHHO CBSI3aHHBIE C KOHTAKTOM C A3THUMH BEIIECTBAMH,
MMEIOT TOBBIIIEHHBIM PUCK 3a00JeBaHUl, CBA3aHHBIX C ATHUMU BELICCTBAMH.
OTO0 MOXET OBbITh OTpaBICHHUE, pa3jIM4YHbIE BUIbl OHKOJOTHH, MPOOJIEMBI C
KOXXE€U U IBbIXaTEIILHON CHCTEMOM.

Kpome ToOro, psin omacHbIX NpPOM3BOACTBEHHBIX OTXOJOB, TaKUX Kak
oTpaOOTaHHbBIE Maciya, KUCIOThI, IEJIOYH U IPYrHe CTPOUTENbHBIE MaTepUabl,
MOTYT OBITh BBIKMHYTBI B OKPYXAIOUIYIO CPENy, 3arps3Hss MOYBY M MOBBIIIAS
PHUCK 3a00JIeBaHU.

3aBoAbl MPOU3BOJAT MPOJAYKTHI, KOTOpPbIE MBI HCIIOJB3YyeM B Hallen
KU3HU. VX TpOM3BOACTBO MOXKET OBITh OMACHBIM JJI 3/0POBbS, €CIH
paboTHUKN 00pabaThIBaIOT BEIECTBA, KOTOPHIE MOTYT BBI3BAaTh CEpPBHE3HBIC
3a00/IeBaHUsl WM MPUBECTH K HHBAJUAHOCTH. DTO MOXET OBITh CBSI3aHO C
TOKCHYHBIMH BEIIIECTBAMH, KOTOpPbIE HE BCETJa MOTYT OBITh BBISBICHBI Ha
HAYaJbHBIX 3TaNax MPOU3BOJICTBA, a TAKXKE C HATMYMEM MUKPOOPTaHU3MOB.
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Hecmotpss Ha TO, 4TO B MOCJIEAHUE TOJBI COJAEpKaHHE B aTMOC(HEpHOM
BO3/lyXe OAIIKUPCKUX TOPOJIOB M MPOMBINLJIEHHBIX IIEHTPOB TaKUX BPEIHBIX
nMpuMeceil, Kak B3BEIICHHBIE BEIIECTBA, JAHOKCHUJ CEpbl, CYIIECTBEHHO
YMEHBIIUIOCH (B CBSI3M CO 3HAYUTEIBHBIM CIaJIOM IMPOU3BOJICTBA), BIIUSHUE
BBIOPOCOB TMPOMBINLICHHOCTH Ha 3/I0POBhE YEJIOBEKA MPOOJIKAET OKa3bIBATh
CYLIECTBEHHOE BO3JICHCTBHUE.

Cnucok ropooB €  KaTacTpOPUUYECKUM YPOBHEM  3arpsi3HEHHS
aTMocepHOro Bo3ayxa B ballkopTocTaHe yBeNIMYMBAETCS €KEroJHO, HO
MHOrMe Toabpl B HeM uucharcs Camaat, Crepnuramak, JlaBiekaHOBO,
Nmumo6aii, ¥Yda, Tyitmassl, brnarosemienck. Kak BUIHO, B 9TOM CIUCKE HAIIH
ropojga 3aHUMAIOT OJHU U3 BEAYIUIUX MECT IO HeOJIaronpusTHON
HKOJIOTMYECKOM oOcTaHoBKE. [3]

CrepnutamMak — BTOpou mocie Y¢bl MO YUCICHHOCTH HACeJeHUs u
WHyCTPUAIBHOM MOIIHOCTH Topoj bamkoproctana. Mupaekc 3arps3HeHUs
atMocepbl paBeH 4 © ONpeACISIETCS KOHIEHTpAIMsIMH OATUIOEH307a,
OceH3(a)upeHa, IUOKCHJIA a30Ta, aMMHaKa M B MEHBIICH CTENEeHW IIbLIN.
Benymmumu oTpacisiMd  DKOHOMHUKH B TOPOJI€ SBISIIOTCS XUMUYECKas U
HeTeXUMHUYECKass TPOMBIIIIICHHOCTH, KOTOPbIE TIPEACTABICHBI TAKUMH
npeanpustusiMu kak AO «bamkupckas copoBas kommnanus», OAO «CuHte3z —
Kayuyk». OObeM BaJIOBBIX BBIOPOCOB 3arpsA3HSIONIMX BEHIECTB OT JTHX
npennpusituit cocraBuia 36,033 Toic. T, win 78,7 % BBIOPOCOB OT CTAIIMOHAPHBIX
UCTOYHUKOB. BOIbIION BKIIaj B 3arpsi3HEHHE aTMOC(EpHOro BO3AyXa BHOCAT
OpeNnpusiTusi  AJeKTposHepretuku —  Crepiautamakckas u  HoBo —
Crepiuramakckas TOLl — 2,743 TeIC. T, a TakXke CTPOUTEIHLHOU
npomeblieHHocTH — Qumman 000 «XaitaensoeprllementPyc» — 3,211 ThiC.
T, 000 «["a3npom razopacmpeneneuue Y da» — 2,631 toic. [1]

CamaBar  —  KpymHBIA  1eHTp  HedrTemepepabaTbBalOIIe U
Heprexumuueckoil nmpomeinieHHOCTH. OAO «l"asnmpom Hedtexum CanaBary
SBIIIETCSI OCHOBHBIM 3arps3HUTENEM atMoc(epHoro Bo3zayxa ropoja Canaara.
[Ipu 10’)KHOM HaIpaBJICHUHM BETpa BIUSHUE BHIOPOCOB 3arpsS3HSIONINX BEIIECTB
pacnpoctpansiercsi Ha ropojga WmmmobGait u Crepiautamak. BwiOpockl 0T
CTAIlMOHAPHBIX  MCTOYHWUKOB  BHOCSAT  MPEANPHUATHS  HEPTEXUMUUYECKOU
npombitiuieHHOCTH — OAOQO «l"asnpom Hedrexum Canaaty —24,672 THIC. T WIH
62,2 % wu snexkrposnepretuku: OO0 «HoBo — CanaBarckas TOLl» — 4,639
toic. T 1 CanaBatckas TOL] 1,085 teic. T wm 14,4 %. [1]

MHOrOUMCIEHHBIMA ~ HWCCIIEIOBAHMSIMU  JIOKa3aHa  CBA3b  POCT
3a00JI€Ba€MOCTH OPTaHOB JIBIXaHUSA C 3arpsi3sHEHUEM Bo3nyxa. Hampumep, B Ve
3a00eBaHUSI OPTraHOB JbIXaHHUS 3aHUMAIOT TepBoe mMecTo. B 2015 romy Ha mx
nomto npuxoauiauck 20% cimydaeB 3aboneBanus, a B 2019 roay — yxe 44%. B
CrepnutaMake 00JI€3HU OPraHOB JbIXaHUS TOXKE Ha nepBoM Mecte, B 2015-M ux
nons cocraBisia 41%, B 2019 — 45,5%. Ucxons u3 pe3yabTaToB UCCIETOBAHUSA
3arps3HeHust Bosnyxa B Crepiuramake, 3a 53TOT MepUOj HaOI0gaeTcs
XapaKTEpHO BBICOKUM MPOLEHT 3arpsi3HeHus atMocdepbl ruapoxiopuaom. B
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2015 rony on coctaisin 8%, a B 2019-m — yxe 21%. B CanaBare B :kujoil 30He
HaOJII0/1alIOCh MPEBBIIICHUE IUrUapocyidbduaa (cepoBoiopoaa), aMMmuaka,
IuoKcua a3ota, (eHona. A B CTpyKType oOmied 3a00JieBa€MOCTH B3pPOCIIOro
HaceseHus: 0oie3Hu opraHoB JsixaHus B 2015 roay 3aHuManu BTOpoe MECTO, B
2016-2017 ronax — Tpetbe, B 2019 roay BeIIUIM Ha epBoe MecTo. [2]

B 3akiioueHuM CTOUT CKa3aTh, YTO TILATEIbHBIM aHANU3 U YIPaBICHHUE
pPUCKaMM Ha TPOMBIIIJIEHHBIX O0OBEKTaX B COYETAHUHU C AMUAEMHUOJIOTHYECKUM
MOHUTOPUHIOM U 00CIIETOBAaHUSIMU HACEJIEHHS] MOKET CYIIECTBEHHO MOBBICUTH
06e30macHOCTh paboOYuX MECT U HaCeJeHUs, IPOKUBAIOIIETO BOJIM3H 3aBOACKUX
MIPEINPUITUN.
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SECURITY MEASURES AND VULNERABILITIES IN FIELD
PROGRAMMABLE GATE ARRAY (FPGA) SECURITY

Abstract. FPGA (field-programmable gate array)-A field-programmable
gate array consisting of memory, programmable logic gates and other
components is commonly used in digital circuit design. The FPGA is configured
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using hardware description languages (HDLs) such as VHDL and Verilog,
much like application specific integrated circuits (ASICs). You can modify
current configurations and add any new functionality or application
requirements when needed.

Keywords: field programmable gate array, Built-in FPGA safety
measures, FPGA safety risks, FPGA, digital circuit design.

Bcrpoennbie mepbl 0e30MacHOCTH

Hekoropble BCTpOeHHBIE CpeacTBa 0€30MacHOCTH MPHUCYTCTBYIOT B
xopomio cupoektupoBaHHoi FPGA. FPGA npuHIMNUanbHO MEHEE Mpo3payvHa,
yeM OObIuHBIA TeHTpadbHbI mnporeccop (LIT). YrToOwl co3mate Koma
OporpaMMHOe OO€ecCleyeHue, KOTOPbIE XOPOUIO BBIMOJHSAIOTCS, MPOLIECCOPHI
JOJIKHBI UMETh XOPOIIO JOKYMEHTHPOBAaHHBI HAa0Op MHCTPYKIUH, KOHBeHep
naHHbIX ¥ apxuTekTypy namaru. C FPGA neno obcrout nnaue.

HuzkoypoBHeBas (GYHKIIMOHAIBHOCTD FPGA dbopmynupyetcs
pa3pabOTYMKOM, YTO JelaeT MX HEJOKYMEHTHUPOBAHHBIMU U, TaKUM 00pPa3oM,
CO37aeT MYTHYIO Cpely, 3aTpYIHSIOIIYIO BBbISIBIEHHUE HeaocTaTkoB. [opa
OyMakxHOW  paboOThl  3HAYUTENBHO  YCIOXKHSET TMpolecc  B3joMa U
npoHuKHOBeHUS B FPGA, X0Ts 3TO BCe e11e BO3MOXKHO.

Pucku niia oesonacuoctu FPGA

Kpaxxa wunrtemnexryansHoit coOctBeHHocTH (MC), HaHecenue yiepoOa
cuctemaMm Ha 6a3ze FPGA u 3HauuTenbHas MOTEPsl JAHHBIX - BCE ATO CBA3AHO C
yrpo3amu 6e3zonacHoctu FPGA. Jlns xaxmoro HamaJeHus HEOOXOAMMBI CBOU
acnekThl Oe3omacHocTu. Jlyis pasneneHusi OCHOBHbIX atak Ha FPGA moxxHO
UCIIOJIB30BATh CJIEAYIOIINE KaTETOPHH.

ATaK¥ KJIOHUPOBAHUSA

310yMBIIIUICHHUKH KOMUPYIOT porpaMMbl pa3zpabotku FPGA B mporecce
KJIOHMPOBAHUA. 3aTE€M OHHM UCIOJB3YIOT OWTOBBII TOTOK B aHAJIOTHYHOM
YCTPOWCTBE W BBIIAIOT €r0 3a CBOM coOCTBeHHBIH. KioHMpoBaHue MOXKeT
3aTparMBaTh BECh MPOEKT WM TOJBKO €ro 4yacTh. Hampumep, y npogasiia MOTyT
ObITh OrpaHWYCHHMS Ha TpHOOpeTaeMble sapa. ITO CaMbld  THUIHUYHBINA
HeJoCcTaToK Oe3onacHocTh Jetyuux FPGA.

AnnapaTtHble TPOSHBI

TpostHCKHE TporpaMMbl CO3/al0TCs JUIsl 37I0HAMEPEHHON MoaupuKanuu
¢u3nyeckux CcXeM U M3MEHEHHs TNoBeAeHUs cucteMbl. OHHM HapymaroT
HAJIGKHOCTb  O0OpyNOBaHMs, BBI3BIBAIOT cOOM B pabOTe  CHCTEMBI,
NPEIOCTABISAIOT YJAJICHHBIM JOCTym K OOOpPYAOBAaHHIO W TPEICTABISAIOT
OMacHOCTh JJIsl KOH()HUICHIINATbHBIX TAaHHBIX.

ATaku o 00KOBOMY KaHAJY

KuGepnpecTynHukn HE HCHOIB3YIOT TPAAUIMOHHBIE METOIBI IS
nponukHoBeHuss B FPGA ¢ momMomipio aTtak mo OOKOBBIM KaHaliam. BmecTo
3TOr0 OHM HCIOJNB3YIOT MH(POPMALMOHHBIE IIA0JOHBI CHUCTEMBI NPOTHB HEE
camMoil. ATaku 1O OOKOBBIM KaHaJlaM HCIOJIb3YIOT (PU3NYECKUE JIaHHBIE,
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KOTOpbIE OTKPBIBAIOTCA, KOT/Ia B CHCTEME UCIIONb3YETCS TEXHUKA IH(PPOBAHMUS.
Hanpumep, npu mmudpoBaHuu OUTOBOTO MOTOKA, KOTOPOE MOAIEPKUBACTCS
OonpmHCTBOM mpousBoauTeneid FPGA, ataku mo OOKOBBIM KaHalaM MOTYT
IIPUBECTH K yTEUKE KIHOYEH, XpaHsaumxcsi B Mukpocxemax FPGA, u cnenate
OUTOBBIM TMOTOK HE3alIUIICHHBIM. BHeapenue omubok - Hauboiee
pacrpocTpaHeHHasl aTaka Mo MoOOYHBIM KaHanmaMm. Xakepbl BBOAST OIIUOKU J1JIs
MIPOBEPKH pPEAKIMKM CHCTEMBI, a 3aTEM MOTYT CO3/aTh yIpaBisieMble Ie(eKThI
st usmenenust FPGA ¢ atoif Touku. B Takux atakax MCHOJIB3YIOTCSI OIIMOKH
HAIPSDKEHUS, CUHXPOHU3AIMM U Ja3epHble OmuOku. YToObl HalTH 3TH
m1abJoHbBl UHPOPMALIUU, XaKep OOBIYHO JOJHKEH HAXOAUThCA MOOJIU30CTH WIIU
(u3nUecKH BIAJETh YCTPONUCTBOM.

OOpaTHBIi MHKUHUPUHT

PeBepcuBHas pa3paboTka HETJIMCTa Ha YPOBHE 3aTBOPOB U PEBEPCUBHAS
pa3paboTKa ¢ MCIOJIb30BaHUEM 00PabOTKH M300paKEHUH - 3TO JBa OCHOBHBIX
Tuna pesepcuBHOM paszpaborku MC. 3n0yMBIIUIEHHUKA MOTYT U3BJI€UYb
(GYHKIIMOHAIBHOCTh O0Jiee BBHICOKOTO YPOBHSI M3 HETJIMCTa YPOBHSI 3aTBOPOB,
UCIIONIB3YSl PEBEPCUBHBIN WHKWHUPUHT HETIUCTA YPOBHS 3aTBOPOB, HAIPUMED,
onucanue Ha ypoBHe peructpoB (RTL) mnu Ha ypoBHE CTPYKTYpHI.

[TepexBaTUB OUTOBBIN TMOTOK, XaKepbl MOTYT MCIOJb30BaTh CTPATETHUU
oOpaTHOro MPOEKTUpOBaHUs A naibHeimero uzydenus FPGA. CymiecTByroT
MHCTPYMEHTHI, CIHElUalbHO pa3paboTaHHBIE JJIS COMOCTaBleHUsT OWUTOB
OUTOBOTO MOTOKA, BOCCTAHOBIIEHUS CXEM U APYTUX 3a7a4. XOTA TEXHUYECKHU ITO
HE SBIISIETCS] B3JIOMOM, OOpaTHOE MPOEKTUPOBAHUE BCEro WJIM 4acTU OUTOBOTO
noTtoka siBnseTcsa kpaxen MC y coznarene.

IMoanenaka

B mpouiecce mogmeHbl OMTOBBIM MOTOK 37TOYMBIIINICHHUKA TTOJIMEHSETCS
OpUTHHAIBHBIM OUTOBBIM MOTOKOM FPGA (puc. 6). DTOT OUTOBBIM MOTOK
MOJKET COJIepXaTh DJIEMEHTHI, MOJTyYEHHBbIE MyTeM OOpaTHOW pa3pabOTKU WU
KJIIOHUpOBaHUA. B pe3ynbTaTe cucreMa MOXKET CTaTh YSA3BUMOW, MPEIOCTABIIASL
xakepaMm d3(Q¢eKTUBHBIM KOHTPOJIb HAJ MAaIIWHOW win cuctemoil. Takoe
MOBEJICHUE MOJKET MPUBECTU K TpaBMaM WM CMEPTAM, NPSIMO HIHM KOCBEHHO
BBI3BAaHHBIM JICHCTBUSAMM XaKepa B HEKOTOPBIX MPHIIOKEHUAX, KPUTUUHBIX IS
6e3onacHocTu. Cepbe3HBI PUCK I O€30MACHOCTH CYIIECTBYET, €CITU OUTOBBIN
MOTOK MOKET OBITh MPOCMOTPEH yIaJICHHO.

ITepexBaT OMTOBOIO MOTOKA

[lepexBaT OUTOBOrO MOTOKA - OJAMH W3 HAaMOOJEE YACTO HCIOIb3YyEMBIX
3JI0YMBIIJICHHUKAMH METOJI0B Bo3aeiicTBusi Ha FPGA. Drta Opemis B cucteme
0€30MacHOCTH MMEET MHOTO JOKyMeHTauuu. YTo KacaeTrcst ysS3BHUMOCTEH, TO
MOJIYYCHHE JIOCTYNMa K OTHM BaXKHEWIIMM KOH(PUTYpAIMOHHBIM (haiimam
OTKpBIBAaET TENYI0 OaHKy 4YepBeil. Xakepbl MOTYT HCIOJB30BaTh (ailibl s
3axBaTa yMnpaBJeHUs, KPaKU JAaHHBIX OMTOBOTO MOTOKA U IPYTUX METOAOB.

OnHuUM U3 caMbIX Ba)KHBIX KYCOYKOB T'OJIOBOJIOMKHU SIBIISIETCSI OMTOBBIN
notok. Ilony4uB ero, MpecTymHUKM MOTYT CBOOOJHO TBOPUTH Xaoc. [l
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MOJIy4eHHsI OMTOBOTO MOTOKA XakepaM OOBIYHO TpeOyeTcs: PU3NYECKUil JOCTyI
K YCTPOWCTBY.

IIu¢ppoBanue OUTOBHIX IOTOKOB

buroBbie notoku FPGA noikHbl OBITH MpaBWIBHO 3allM(ppPOBAaHBI U
ayTeHTU(UIMpoBaHbl. D(PQPEKTUBHbIE METOJAbl IMHU(PPOBAHUS  TO3BOJISIIOT
MPEeIOTBPAaTUTh aTaku MO OOKOBBIM KaHajaM, NEpexXBaT JAHHBIX M MHOIOE
apyroe. B nyumewm Bune mudposanus ans FPGA ucnonszyercs neTyunii Kirou.
Kaxk n 6utoBble 1aHHble, 3TH KIouu XpaHsaTcs B O3V (mamsTu ¢ npou3BOJIbHBIM
JIOCTYTIOM), paboTarorieit oT 0atapenku.

XpaHuTe CBOM JIaHHbIE B  3alIM(PPOBAHHOM BHUJE, IOCKOJIBKY
pacmippoBKa MPOUCXOJUT TOIBKO IMOCIE UX MCIOJIb30BaHUA M yJaJeHUS U3
SRAM. JlaHHble HaAEKHO 3allMIIEHbl Ha KaXJIOM JTane Mpoleayphl.
Kpunrorpaduueckue NaHHbIE C JIETy4YUM KIIIOUOM TEPSIIOTCS BO BpeMs LHUKIIA
MUTaHUS CUCTEMBI.

CeaHcOBbIE KIIIOYM, HCIOJIb3yeMble B 3TOM MeToje IudpoBaHUS,
KXl pa3 pa3Hble. XaKepbl HE MOTYT MPOHUKHYTh B CHCTEMY, HMCIOJb3Ys
aTaky 1o OOKOBBIM KaHajlaM WJIM JIPyTrue METO/Ibl IepexBara.

N3oasius npouecca KOHGUTypHUpPOBaHUSA

FPGA wucnonp3yloT MeTOABl M30JALMM HA KpUCTAUIe JJis 3allUThl
CUCTEMBI OT aTak Mukpomnpoueccopa. CpaBHuMas Harpyska joxurcsa Ha FPGA,
MOCKOJIbKY TOAKIIOYEHHBIE MHUKPOIPOIECCOPHI OCOOEHHO BOCIPUUMYHUBHI K
npobyiemam 0€30MacHOCTH.

OObIyHBIE MapHIPpYThl TE€pelaud JaHHBIX OTAENIEHbl OT MPOUEAYPHI
KOH(QUTYpUpOBaHUS,  4YTOOBI  MPEJOTBPATUTH  BMEIIATEIHCTBO. 210
GYyHKIMOHUpPYET Kak OpaHAMaydp MW H3MEHSCT IOBEPXHOCTh  aTaKw.
JlomonHUTENbHYI0 0€30MacHOCTh O0ECHEeYMBACT H3OJSAIUA, KOTOpas TakkKe
rapaHTHUPYET, YTO CXEMa HE MOKET U3MEHUTHCS BO BPEMS UCIOJIb30BAHUS.

Hukanyeckne NpoBepKu M30bITOYHOCTH U MOHUTOPHHT

Huknuyeckue mnpoBepku u30bITouHOCTH (CRC) cmocoOHBI HaXOIUTh
OIMOKHM, HENpeAHAMEpPEHHbIE TOBPEXKJIEHUS U JIpyrue HEOXHJaHHBIE
npobsieMbl. Bo BpeMs mepepaun JaHHBIX MOXXHO MPOBEPUTH OUTOBBINA MOTOK C
nomoipio CRC, yToOBI HaliTH OMIMOKKM WM TIpeAHAMEPEHHbIC U3MeHeHus. Bo
BpeMsl 3arpy3Kd JIOTHYECKHE AaHAJIW3aTOPbl MOTLYT IPOBEPHUTH CBSI3b MEXKIY
¢mm-namateio 1 FPGA. Onu takke oOHapyxaT HeoObIYHBIC AaHHBIC Joint
Test Access Group (JTAG) u mpoGnembl ¢ ApyrMMH TOPTaMU OTJIAJIKH, YTO
OyJeT MoJIe3HO.

BHemHue ycTpoiicTBa 0€30NMaCHOCTH

FPGA w™moryt ucnoib30BaTh BHEIIHHE YCTPOWCTBAa OE€30MAaCHOCTH IS
XxpaHeHus kiatodeit mudpoBanus. s nposepkn FPGA ucnonb3yeT MexaHU3M
"Bb3oB-0TBET". Jloctyn k FPGA mnpenocraBisieTcsi mocie TOTO, KaK BHEIIHEE
YCTPOMCTBO y3HAET NPABHIIbHBIN OTBET.
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Summary. This paper addresses the issue of intensification of the
educational process by the use of educational Internet resources. Five types of
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sites, on line translation programmes are described. The author shows a whole
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Ha npoTsskeHun noclieHUX JECATHIETHH MpOLecC KOMIbIOTepU3aluu
MOJIyYrJI CcaMO€ IIHPOKOE TMpUMEHEeHWe OyKBaJIbHO BO Bcex cdepax
NEATeNIbHOCTU  4YelloBeKa. Pa3BUTHE  KOMIBIOTEPHBIX  HUH(POPMAIMOHHBIX
texnonoruii (UT) cnocoO6¢cTByeT rinodanu3aiuu, yKperieHUI0 MEXyHapOIHOT'O
COTPYJHUYECTBA, YBEJIMYCHHUIO TOBApPOOOOPOTA M OKA3aHUIO YCIyr B OHJIAWH-
pexume. [log uHPpOpMaAIIMOHHBIMU TEXHOJIOTUSIMU B Hallleil paboTe MOHUMAETC
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COBOKYIIHOCTb METOJOB M YCTPOWMCTB, HCIIOIb3YEMBIX JIOABMH C LENBIO
00paboTKH HMH(POpPMALIMM, a TaKXE BBISIBICHHE NPUHLUIOB M pa3paboTKa
MIPUEMOB ONTUMHU3ALMN O0pa30BaHUS MOCPEJICTBOM aHaln3a psaa (aKkTopoB,
YBEJIMUMBAIOIINX  00pa3oBaTelbHYl0  3(Q(EKTUBHOCTb, C  IOMOLIBIO
KOHCTPYUPOBAHHUS U IPUMEHEHUS IPUEMOB U MaTEPUAIIOB, a TAKKE C TOMOIIBIO
OLICHUBAHMs IIPUMEHAEMBIX METOOB. B Hacrosiee Bpems pons UT He mpocto
BEJIMKA, a KOJIOCCAJIbHA. B 3TON CBA3M IIPEACTaBIAETCS AKTyaJIbHBIM U3Y4YUTh
MEPCIIEKTUBBl W BO3MOXKHOCTM  NPUMEHEHHS  HMHTEPHET-PECYPCOB B
oOpa3oBaTelbHBIX LENAX — JJIs HU3Y4YEHHUs aHriuickoro s3bika. IIpobiema
3G ()EKTUBHOTO HCIONB30BAHUSI KOMIIBIOTEPHBIX TEXHOJOIMH B Ipoliecce
oOydeHHs] W CaMOOOy4YeHHs TMOJIyYuJia JOBOJBHO IIMPOKOE OCBEIICHHE B
negarornyeckol Hayke u B npaktuke. K. Makmun, b. Xantep, C. Ileiinept u
HEKOTOpbIE Jpyrue 3apyOekHble YUEHBIE CPEId TIEPBBIX 0OPATUIIUCH K BOIIPOCY
BBIPAa0OTKM  LIEJIOCTHOM  CHUCTEMBbl  KOMIIBIOTEPU3HUPOBAHHOTO  OOYYECHHUS.
HccnenoBanus  moka3ainyd, 4YTO  KOMIIBIOTEPHBIE  TEXHOJIOTMM  MOYKHO
UCIIOJIb30BaTh BO BCEX 00pa3oBaTeNbHBIX TUCHUIUIMHAX. Poccuiickas Hayka
TaKkKe  yAenser  OOJbIIOE ~ BHUMAHHE  HM3YYEHHUIO  BO3MOXHOCTEM
KOMIIBIOTEPU3UPOBAHHOTO O0YUEHHUSI, 0COOEHHO B MPENOJaBaHUN UHOCTPAHHBIX
s3bikoB. Hampumep, 3.J[. Hocenko, O.I1. Kprokora, II.1. CeparokoB u 1p.
OTMEUAIOT, YTO MPUMEHEHUE KOMIBIOTEPHON TEXHOJOTHH 00YYEHHS BHICTYIAET
KaK KOMILIEKCHBIH (PaKkToOp, CTUMYJIUPYIONINI MOBBIIIEHHE KayecTBa Yy4eOHOro
nporecca. Tpyasl megaroroB-uccienoBareneid B Poccun u 3a pybexom (E.N.
Jmutpuena, A.I'. Oneinuk, . Caakep, II. Ciadrepu u 1p.) mOATBEPKIAOT
TUMOTE3y O TIEPCIeKTUBHOM  XapaKTepe KOMIBIOTEpU3alUud  00y4YeHUs
MHOCTPAHHBIM SI3bIKaM, IOCKOJIbKY COBPEMEHHBIE TEXHOJIOTMU MO3BOJSIOT HE
TOJILKO OINTUMHU3UPOBATH METONBI PabOThl, HO H TIOBBICUTH PE3YIbTAThI
o0y4eHUSI.

Hcnonp3ys BO3MOXKHOCTH MHTEPHET-TEXHOJIOTUN JIOM, HAXOASIIHECS 32
TBICSIYA KHJIOMETPOB JPYT OT JApyra, YCHEIIHO 0OMEeHUBAIOTCs WH(popMmaluei B
pexuMe peanbHoro BpeMenu. CoBpeMeHHble T xapakTepusyroTcs BBICOKOM
CKOPOCTBIO II€pellayd JaHHBbIX, KOMIIAKTHOCTBIO JJIEKTPOHHBIX YCTPOWCTB,
JNOCTYNMHOCTBhIO U T.N. OuUeHb BaXHOW, a MOPOM KPUTHYHOW MPEICTaBIISETCS
BO3MOKHOCTh OIIEPAaTUBHO II0Jy4aTb JOCTYyIl K DJEKTPOHHBIM pecypcam H
OCYILECTBJIATh MMOMCK HeoOXonuMoil uHpopmanuu. MHoOTHE JOCTHKEHUS
YeJI0BEYECTBA, — KHUIM, MY3E€MHBIE DKCIIOHATHI, ayIHOBU3YyaJIbHbI KOHTEHT H
ap. — ayomupytorcs B Cetu. B cBsi3m ¢ mUPOKOH pacmpocTpaHEHHOCTHIO
KOMIIBIOTEPHBIX ~ TEXHOJIOTMM MBI  INPOAHAJIM3UPOBAIM  BO3MOYKHOCTH
MCIIOJIb30BaHUSI MHTEPHETA B Ipoliecce 00ydeHHsI HHOCTpaHHBIM si3bikam (M) B
LIEJIOM U aHTJIMHCKOMY SI3bIKY B 4aCTHOCTH. OUYEBHMIHO, YTO ISl COBPEMEHHOIO
YEJI0BEKA, U3YYalOLIEro SA3bIK, HHTEPHET-PECYPChl UMEIOT OIPOMHOE 3HA4YCHME,
TaKk Kak MOMOTAalT pelaTh LEIbl KOMIUIEKC 3ajad. B mocinegHue roasl Bce
yaile IOJHUMAETCs BONPOC O NPUMEHEHHMH HOBBIX HMH(POPMALMOHHBIX
TEXHOJIOTUA B OOYYEHHMM HWHOCTPAHHOMY S3bIKYy. OTO HE TOJBKO HOBBIE
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TEXHUYECKHUE CPEJICTBA, HO U HOBBIC ()OPMbI U METOJIbI MPENOJaBaAHUS, HOBBIM
noaxoa K mpoueccy oOyudeHus. OCHOBHOHM 1e/bl0 OOY4YEHUS MHOCTPAHHBIM
s3bIKaM SIBIIIETCS (POPMHUpPOBAHME U Pa3BUTHE KOMMYHMKATUBHOW KYJIbTYpHI
ydaluxcs, OOydeHHe TMPaKTHUYECKOMY OBJIAJICHUI0 HHOCTPAHHBIM SI3BIKOM.
3aaya npemnojiaBaresnsi COCTOMT B TOM, YTOOBI CO3/1aTh YCIOBUS PAKTUYECKOTO
OBJIQJICHUSI SA3BIKOM JJIi KaXJOro YdYallerocsi, BbIOpaTh TaKHE METOJbI
0o0y4eHUs, KOTOpbI€ TMO3BOJWIM OBl KaXJIOMY CTYJIEHTY TMPOSIBUTh CBOIO
aKTUBHOCTh, CBOE€ TBOPYECTBO. 3ajaya IMpernojaBareiis — AaKTUBU3UPOBATH
NO3HABaTEIbHYIO  JEATENbHOCTh  ydYallerocss B  Ipolecce  Oo0ydyeHus
UHOCTPAaHHBIM si3bikaM. COBpEMEHHBIC TeIarOTUUECKUEe TEXHOJIOTUU TaKHue, Kak
oOydyeHrue B COTPYJHUYECTBE, MPOCKTHAS METOJMKA, HUCIIOJIH30BAaHHE HOBBIX
UH()OPMAIIMOHHBIX TEXHOJIOTUH, MHTEpHET-pecypcoB MOMOTalT pealn30BaTh
JUYHOCTHO-OPUEHTUPOBAHHBIM  TOAXOJ B  0O0yueHuH, 0OECTECUHBAIOT
WHIUBUYyaTu3auoo U auddepeHnyanuo o0ydeHHs ¢ YU4eTOM CIOCOOHOCTEeH
yUaluxcs.

®opmbl pabOThl C KOMIBIOTEPHBIMU OOYYAIONIUMU MporpaMMaMH Ha
ypoKax HMHOCTPAHHOTO sSI3bIKa BKJIIOYAIOT: HM3Y4YCHHUE JICKCUKH; OTPabOTKY
IPOU3HOIICHUS; 00yUeHUE AUATOTUYECKOM U MOHOJIOTHYECKON peun; 00yueHue
MUCHbMY; OTPAOOTKY TpaMMaTHYECKUX SBJICHUM.

- JIOCTYNl K ayTeHTHuYyHoW wuHbopManuu (TeKcTaMm, BHUIEO- W
ayoMarepualiaM M T.J.): caiitam uHOs3pIYHBIX TazeT (Washington Post, The
New York Times), paznuunsiM noptaiam (YouTube, VOA. News.com, BBC
World Service, CNN World News u ap.);

- OHJIAH-OOIIEHWE C HOCUTEISIMU S3bIKA: CAWThl MJii M3yYEHUA H
npaktuku WA (Lingualeo, Italki u np.);

- oHJakH-o0yuenune M5, xypchl npodecCHOHAIBPHOW MEPErnoArOTOBKH B
chepe UWHOCTpPAHHBIX S3BIKOB (BEOWMHApHI, JUCTAHIIMOHHOE OOYyYCHHE,
oOpa3oBaTeIbHbIe UHTEPHET-TIOPTAIIBI);

- ONEpaTUBHBIA JOCTYNl K Yy4eOHOW U CHpaBOYHOM HWH(OpMaIHU:
AJIIEKTPOHHBIM CJIOBAPSAM, DHIMKJIONEINUAM, YYCOHBIM TOCOOUSM, CIIPAaBOYHUKAM
(manpumep, Bukunenus, Pyopukon);

- TIEPEBOJI MHOSA3BIYHON MH(OpPMAINUK NIl TIEPBUYHOTO O3HAKOMIICHHS C
TekcToM (Hampumep, onnaiH-cepBuchl Anaexc.IlepeBomunk u  Google
[TepeBoquuk, Altavista, Translated.ru).

- TECTUPOBAHUE HA 3HAHUE SI3bIKAa B PEKUME OHJIAMH (MPOOHBIE TECTHI,
npo6uoe tectupoBanue TOEFL, TecTs! Ha aynupoBanue u ap.).

Hcnonp3oBaHue MHTEPHETA MO3BOJISCT O0YJAOIIMMCS CAMOCTOSITEIBHO U
B OBICTpBIC CPOKM HaxXxOAWTh HYyxHbIe cBenenus Ha WM. Tak, B Cernu
MPEACTABIEHO MHOXECTBO CAWTOB JIMHIBOCTPAHOBEAYECKOIO, JIEKCUYECKOTO,
rpaMMaTUYECKOro xapakrepa. bosiee TOro, HCIOIB30BAaHUE COBPEMEHHBIX
TEXHOJIOTUW TMO3BOJIAET OOYy4YarONIMMCA AaKTUBHO BCTYNAaTh B YCTHYIO H
MACbMEHHYI0O KOMMYHUKAIMIO C HOCUTESIMU SI3bIKa MTOCPEICTBOM BUJIEOCBSI3U,
BeOMHAPOB, CMC-4aTOB U MPEOI0JIEBATh TAKUE ABJICHUS, KaK SI3bIKOBOU Oapbep U
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KYJbTYpHbIM 1IOK. [l yCHEIIHOTO YCBOEHHSI S3BIKOBOTO Marepualia
HEOOXOIMMO TOCTOSIHHOE MOMOJHEHUE AKTUBHOTO M MACCUBHOTO CIOBAapHOIO
3anaca. IMeHHo nmostoMy B mporuecce oOydeHus M5 o0s3aTenbHBIM yCIOBHEM
SBJISIETCSL pEryJsipHas paboTa co cioBapéM. B BeK KOMIBbIOTEPHBIX TEXHOJIOTUM
HEBO3MOXHO ce0e MpeICTaBUTh M3yYE€HHWE WHOCTPAHHOTO S3blKa 0€3 OHJIaiH
ClIoBaps WM IepeBoAYMKa. Bo-mepBbIX, OHJIAiH CJIOBapU JAKOT BCHO
HEO0OXOIUMYI0 MH(OPMAIUIO 338 CEKYH/Ibl, IOCTATOYHO BBECTH HY>KHOE CIIOBO U
BBIpa)KEHUE B I0JIE MMOMCKA. BO-BTOPBIX, OHJIAIH MPOrpaMMbl U CIOBAPU UMEIOT
BO MHOT'O pa3 0oJibllie BO3MOKHOCTEN U (DYHKILIMIA, YeM UX OyMa>KHbIE aHAJIOTH.
DJNIEKTPOHHBIE CIOBapH MPUBOAIT MaKCUMaIbHOE KOJIMYECTBO 3HAYEHUU CJIOBA,
NOSICHEHU, MPUMEPOB, HA KOTOPbIE B OyMa)KHOM CJIOBape MpOCTO HET MecTa. B-
TPETBUX, OHJANH CJIOBApM HMHTEPAKTUBHBI. Hampumep, OHM NO3BOJSAIOT HE
TOJIBKO YBUJIETh TPAHCKPUIILHIO, HO U MPOCIYyAaTh, KaK CIOBO MPOU3HOCUTCH.
B HEKOTOpBIX CIOBapsiX €CTh BO3MOYKHOCTh MPOCIYIIATh AaXXE MNPUMEPHI WU
NOYUTATh TOJKOBaHUS OOBSICHEHHUs TMoJb30BaTeneidl. B kauecTBe mnpumepoB
MO>KHO Ha3BaTh OHJaH-cioBapu MynbeTuiiekc, Mynbstutpas, Anaekc.CnoBaps,
Promt, Longman Contemporary dictionary, Oxforg Living
Dictionaries,Dictionary.com, Urban Dictionary.com,Collins Dictionary.
IIpenmyuiecTBa 3JIEKTPOHHBIX CJI0Bapei:

-B aHro-pycckoM BapuaHTE cClOBaps €CTb TPAHCKPUIILMA, a BOT
IIPOCIIYIIATH CJIOBO 3/1€CH HEJIb34.

-B aHrimo-pycckom BapuaHTE €CTb BO3MOXHOCTHb IIOJIYYHUTH IPUMEPHI
UCIIOJIb30BaHMs ¢pa3 ¢ HY>)KHBIM BaM CJIOBOM B pa3IMYHBIX TEMaTHKaX.

-A B pyCCKO-aHTJIMIICKOM BapUaHTE AAETCS MHOTO Pa3JIMYHBIX BAPUAHTOB
IIEPEBO/IA IO PA3JINYHBIM TEMATUKAM.

-IIpennoxxenus ¢ npuMepamMu UCIOJIb30BaHUS IIPUCYTCTBYIOT, HO BCE JUIS
BCEX CJIOB U HE BCEX 3HAUCHUMU.

Taxxe OOJNBIITYIO 3aMHTEPECOBAHHOCTH C TOYKU 3PEHUSI UCIIOIB30BAHUS B
0oOy4eHHMH BBI3BIBAIOT CIEIUAJIbHBIE MPUIIOKEHUS 7151 cMapTdonoB. Hampumep,
«Dict EN-RU» — aHTII0-pyccKuii U pycCKO-aHIIIMUCKHE CI0Baph, paOOTAIOIIHIA
naxe B pexxume odduaiin, To ecTh 0e3 moakiIoueHus k cetu Martepuer. B uém
uMeeTcss (PYHKIUSI TMOUCKAa W 3aKJIaJoK B W30paHHOE, COXPAHSETCS UCTOpHUSA
3alpoCcoOB, YTO OYEHb YJOOHO MAJisl IOCJIENOBATEIbHOM pabOThl C JIEKCHKOM.
CnoBapp sBHsieTCsl €[Ba JIMW HE TIJIABHBIM HWHCTPYMEHTOM B HWHOS3BIYHOM
oOyueHuu. VIMEHHO B CIIOBapsAX COJAEPKUTCS OONBIIOE KOJMYECTBO IOJIE3HOU
CIIpaBOYHON WHGOPMAIMK: pa3IudHble (HOPMBI TJIAroyioB, YHOTpeOJIeHHe
MPEJIOTOB, YKa3aHWE Ha CTWINCTUYECKUE XAPAKTEPUCTHKUA JIEKCHYECKHX
€VHHIL], CIIUCKM CHHOHMMOB M aHTOHUMOB. [logquépkuBaeM, 4TO 3JIEKTPOHHBIE
CJIOBapH — 3TO BIOJHE CAMOCTOSTEIBHOE MPOrpaMMHOE obecriedeHne, KOTopoe
oOnagaeT ompeAeNEéHHBIMA OTIMUUSAMH OT TICYAaTHBIX HW3JaHUN Jake B IJIaHE
cogepkaHuss. Ho mnmomMuMoO OTIMUMH B COJAEPKATEIBHOM HAIOJHEHUU U
CTPYKTYpPUPOBAHHUM CIIOBAPHON 0a3bl OHM €IlI€ UMEIOT MHTYUTUBHO MOHSTHBIN
rpapuyeckuii  uHTEepdeiic, KOTOpPbIA B  OTHAEIBHBIX  CIIy4asiX  MOXET
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HACTPauBaThCA ¢ YUETOM TPEOOBAHUI MOIB30BATENS (MAacIITAOUPYEMBI pa3Mep
mpudTa, BbIACICHUE LBETOM, NMEPCOHAIM3UPYEMbII HA0Op KHOIOK Ha MaHEId
MHCTPYMEHTOB). OTO MO3BOJIAET 3(P(EKTUBHO OCYUIECTBISATh IOUCK IO
paznu4HbIM KpuTepusiM. OueHb yI00HBI B UCIIOJIB30BAHUM OHJIAWH-CIIOBAPH, TO
€CTh CJIOBApH, pa3MEIEHHbIE B UHTEPHETE U JOCTYIHBIE MOJb30BATEISAM JINOO B
OecrulaTHOM pekuMe, 00 MO MOANUCKE. YI0OCTBO U JAOCTYMHOCTh OHJIAWH-
cloBapedl B TOM, YTO MMM IIOJb30BAThCS MOXKHO C JIFOOOrO KOMIIbIOTEPA,
noakimouéHHoro k Ceru. Kpome TOoro, B OHJIAWH-CIOBApAX peaan3oBaHa
BO3MOXXHOCTb PEryJsipHOrO OOHOBJIEHUSI COJEPNKUMOT0, B TOM UHUCJE 3a CYET
CO3aHMs TI0JIb30BATENBLCKUX CIOBAPEH.

NuTepHeT Ha CErofHsIIHEM JTare SBISETCS MOLIHBIM KaTalu3aTOpOM
opiagenus WS, BeicTymas  MCTOYHMKOM  OTPOMHOTO  SI3BIKOBOTO U
JUHTBOCTPAHOBEAUYECKOro  Marepuana.  ['eorpaduueckas  ynajnéHHOCTb
HEKOTOPBIX HACENEHHBIX MYHKTOB JeJIaeT OCOOEHHO aKTyaJbHBIMU TE€XHOJOTUU
JTUCTAaHIIMOHHOTO OOYy4Y€HHUs, YTO TMO3BOJIAET peajnu30BaTh HHIAUBHUAYATbHBIN
NOJIXOJl, KOPPEKTUPYSd €ro ¢ Yy4€ToM MNpOQPECCHOHANBHBIX M JIMYHOCTHBIX
¢dakTopoB oOydaembix. Pasymeercs, MCHONb30BaHHE WHTEPHET-PECYPCOB, MO
KOTOPBIMHU MBI TOHHMAa€M COBOKYMHOCTb HWHTETPUPOBAHHBIX  CPEJCTB
TEXHUYECKOT0 U MPOrpaMMHO-aNMNapaTHOro Xapakrepa, a Takxe uHbopMalu,
npelHa3HaYeHHON NS myOnukauuu B cetu HTepHeT, TpeOyeT onpenenéHHOro
YPOBHSI METOJMYECKONH M KOMIIBIOTEPHON TI'paMOTHOCTHU. [Iopoil 3TO BBI3BIBAET
TPYJHOCTHU Y TPEACTaBUTENICH CTapIIero MOKOJEHHUs, B CHJIY OOBEKTHUBHBIX H
CyOBEKTUBHBIX TPUYMH, HE NPUBBIKIIMX MCIOJB30BaTh KOMIBIOTEPHYIO
TeXxHUKy. OOHAaKO BHEIPEHHE COBPEMEHHBIX TEXHOJOTHI, B YacCTHOCTHU
UHTEpHETa, B Tpolecc OOydeHHs CO3MaéT MIMPOKHUE BO3MOXKHOCTH IS
3 PeKkTUBHON OpraHu3auu 00pa3oBaTEILHOTO MPOCTPAHCTBA U PACHIUPEHUS
KOMMYHHKAaTUBHOTO BO3MOXHOCTEH. I[IpuMepbl BO3MOKHOTO HCIIOIb30BAHUS
UHTEPHET-PECYPCOB:

— MOUCK TEKCTOBBIX, TpauecKux W ayJuOBU3YaTbHBIX MATEPHAJIOB Ha
pPa3HOOOpa3HBIC TEMBI;

— BBIIOJIHEHHE JIMHIBUCTUYECKOTO AaHAJIN3a YCTHOIO M IMCBMEHHOTO
JUCKYpCa aHIJIOSA3BIYHOM ayIMTOPUN;

— OpraHu3anys JUCTaHIMOHHBIX S3BIKOBBIX KYpCOB.

Oco3HaBas IPUOPUTETHI JIMHTBUCTUYECKOTO Xapakrepa B
MEXIYHapOIHOM oOuieHuH, MBIl  PAacCMOTpENH  LeJ1eco000pa3HOCTh
MCIIOJIb30BaHUSI MHTEPHET-PECYpPCOB JII ONTHUMU3AIMK Tpoliecca 0O0ydeHUs B
MEPBYIO OYEPEAb AHTIIMUCKOMY SI3bIKY. AHITUUCKUN $3BIK UTPAET OOJBIIYIO
poJib, TaK Kak SBJISIETCS BaXHEHIIUM HMHCTPYMEHTOM MEXKIYHAPOIHOTO
COTPYIHHYECTBA M  MEXKYJbTYpHOH  KoMMyHHKauuu.  HaOmrogenus
MOKa3bIBAIOT, UTO AHTJIMMCKUN OYEHb PACIPOCTPAHEH U B KauecTBe BTOporo M.
B coBpeMEHHOM MHpe BIAJEHHE AHTJIUMHCKUM S3BIKOM CUHMTAETCA YK€ HE
Npo(ecCUOHANbHBIM WM  JIMYHBIM  JOCTH)KEHHEM, a  €XEIHEBHOU
HEOOXOIMMOCThIO.  braromapss  BIIaJleHUIO  AHIJIMHACKUM  A3BIKOM  €CTh
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BO3MOXHOCTbh MOJb30BAaTbCsl MHPOBBIMU pECypcamMu, HEIOCTYIHbIMH Ha
PYCCKOM $I3bIKE; YUTaTh KHUTM B OPHUTMHAJE IO TOr0, KaK WX MEpeBeAyT Ha
PYCCKHM $I3BIK; CMOTPETh (PWIBMBI W HOBOCTH Ha aHrimiickom. M3 storo
CJIENIyeT, YTO BJIaJICHUE AHTJIMACKUM SI3bIKOM JIEJIAET YEJIOBEKa MOJIMBAICHTHBIM,
KOHKYpeHTOCTocOOHbIM. Clie1OBaTENIbHO, MOTHBAIMSl K H3YUYEHHUIO fA3bIKa B
oOmiecTBe A0CTaTOYHO Bbicoka. CerojHsa 3adactyro TpeOyeTrcss OBICTPO W Ha
XOpOILLIEM YpPOBHE BBIYUUTH SI3bIK. OnHMM U3 3()PEKTUBHBIX CIOCOOOB 3TOTO
NOOUTBCS CUUTAETCS TOTPYKEHHE B SA3bIKOBYIO cpeny. JluctanuumonHoe
oOydeHHe C HMCIOJb30BaHMEM ceTh WHTepHEeT MoMOraer OCyIECTBUTH TaKoe
NOTpYy’KEeHUE YAAJIEHHO, 3HAYUTEIBHO SKOHOMSI BpeMsSl U CpEJCTBA, a TaKXKe
oOecrieuynBas JOCTYIl K 3HAHUSM JIMIAM C OTPAHUYEHHBIMH BO3MO>KHOCTSIMU
310poBbsi. [loCKOIBKY HEOOXOJUMOCTh M3YYEHHS aHIJIMMCKOrO  sI3bIKa
3aTparuBaeT Bce CJIOU OO0mecTBa U MpodecCHOHATIbHbIE KAaTEropuu Ipak/iaH,
JTUCTAHIIMOHHBIE TEXHOJIOTUU TMPEJCTaBISIOTCA pPaIlMOHAIBbHBIM pElICHUEM
npoOsieMbl, KOrJla MOXKHO COBMeENIaTh oOydeHue ¢ paboToi. B mHOS3bIYHOM
oOydeHun OTPOMHOE 3HaYeHUe ynensercs KOMMYHHKAaTUBHOCTH,
MHTEPAKTUBHOCTH M aBTOHOMHOCTH OOYy4Y€HHS, a TaKXKe, YTO Ba)KHO, U3YUECHUIO
sI3bIKa B KOHTEKCTE KyIbTypbl. DOpMUpOBaHUE MEKKYJITYPHOU KOMIIETCHIIMU
HEBO3MOXXHO ©0e3 of0meHus Ha wu3ydyaemMoMm si3bike, a WT momoraror
CMOJIENTUPOBATH yU4eOHBIE CUTYALUU WM PEaTU30BaTh TEOPETHUECKHE HABBIKUA B
peaJbHOM aKT€ HWHOS3BIYHOM KOMMYHHKAllMM, B TOM YHCIE C YYacTUEM
HOCHUTEJEN M3y4aeMoro si3blka. MIHTEpHET co3[1aeT yHUKaJbHYI0 BO3MOXHOCTb
JUTsl O0YYaIOLIUXCs TIOJB30BAThCSI AYTEHTUYHBIM KOHTEHTOM (TEKCTaMH, ayauo-
U BHUJCO3AMUCAMU) W OOWIATbCA C HOCUTEISIMU s3bIKa, T.€. CO3/IaeT
COBPEMEHHYIO 00pa30BaTeNIbHYIO Cpey,