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TALABALARNING STATISTIK TAHLIL KOMPETENSIYALARINI
RIVOJLANTIRISH UCHUN DASTURIY TA’MINOTNI
TAKOMILLASHTIRISH

Asadullayeva Nargiza Sayfullayevna

2 Toshkent Amaliy Fanlar Universiteti, Toshkent, 100149, O‘zbekiston Respublikasi
e-mail: nargizama6tem@agmail.com

ANNOTATSIYA
Magolada talabalarning statistik tahlil kompetensiyalarini shakllantirish va
rivojlantirishning zamonaviy metodlari, Excel va VBA dastur asosida foydalanish
imkoniyatlari. Tadgigot natijalari asosida ishlab chigilgan dasturiy ta’ 'minotning
samaradorligi baholanadi.
Kalit so‘zlar: Dasturiy ta’minot, Statistik tahlil, Excel, VBA, ta’lim,
kompetensiya.
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CTATUCTHYECKOI'O AHAJIM3A
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TamkeHTCKUl YHUBEPCUTET NPUKIAJAHbIX HAYK, I'. Tamkent, 100149, Pecriybnuka
VY30ekucran
e-mail: nargizamatem@gmail.com

AHHOTAITHUA
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IMPROVEMENT OF THE SOFTWARE FOR THE DEVELOPMENT OF
STATISTICAL ANALYSIS COMPETENCIES OF STUDENTS

Asadullayeva Nargiza Sayfullayevna
Tashkent University of Applied Sciences, Tashkent, 100149, Republic of Uzbekistan
e-mail: nargizamatem@gmail.com

ANNOTATION
In the article, modern methods of formation and development of students’

statistical analysis competencies, possibilities of using Excel and VBA programs.
Based on the research results, the effectiveness of the developed software is evaluated.
Keywords: Software, Statistical analysis, Excel, VBA, education, competence.

KIRISH

Statistik tahlil har bir ilmiy tadgigot va amaliy ish faoliyatida muhimdir.
Zamonaviy ta’limda talabalarning statistik tahlil kompetensiyalarini rivojlantirish
uchun interfaol dasturiy ta’minotlardan foydalanish yuksaltiradi. Ushbu maqolada shu
yo‘nalishdagi dasturiy ta’minotning imkoniyatlari baholanadi.

ADABIYOTLAR TAHLILI

Talabalarning statistik tahlil kompetensiyalarini rivojlantirish ularning ilmiy-
tadgiqot ishlari bilan shugullanishi va kelajakdagi kasbiy faoliyatiga tayyorgarligini
oshirishga xizmat giladi. Buning yuzasidan mahalliy va xorijlik tadgigotchilar
tomonidan ko‘plab ilmiy izlanishlar olib borilgan. Masalan X.Shadiev, I.Xabibullaev,
A.A. Abdugodirov, M.O* Ashurov, V.R.Mayer, M.L. Fokin va boshqalar.

Ehtimollar nazariyasi va matematik statistika o‘quv fanini o‘rganish ham
talabalarni statistik tahlil kometensiyalarini rivojlantirishga yordam beradi. Dasturiy
ta’minotdan foydalanish bo‘yicha tadqiqotlar S.A. Samsonova, M.A. Suvorova, A.S.
Rasulov va boshgalar tomonidan olib borilgan. U.KH. Khankulov magolasida ham
standart matematik paketlardan foydalanish taklif etilgan. U kompyuter texnologiyasi
qo‘llashga urg‘u beradi. A.S. Rasulov ham oliy o‘quv yurtlari uchun tavsiya etgan
o‘quv qo‘llanmasida ehtimollar nazariyasi va matematik statistika kursining amaliy
mashg‘ulotlarida kompyuterdan foydalanish maqsadida Excel dasturining ayrim
standart funktsiyalari imkoniyatlarini keltiradi.

TADQIQOT METODOLOGIYASI

Magolada talabalarning o‘qitish tizimini sifatini oshirish magsadida statistik
tushunchalarni dasturiy ta’minotlardan foydalanib o‘rganish imkoniyatlari muhokama
qilinadi. Uning asosiy tarkibiy omillari va qismlari tavsiflanadi. Dasturly ta’minotlar
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yordamida statistic tahlil jarayonlarini amalga oshirish bo‘yicha qilingan amaliy ishlar
sifatida Excel va VBA asosida dasturiy ta’minot yaratish haqida ma‘lumotlar
o‘rganildi.

TAHLILLAR VA NATIJALAR

Tahlillar natijasida aytish mumkinki, talabalarda statistik tahlilni kompyuter
texnologiyasidan foydalanib o‘rganish metodikasi takomillashtirish zarur. Excel va
VBA dasturlash muhiti statistik tahlil jarayonlarini avtomatlashtirish va interfaol ta’lim
jarayonini tashkil etish uchun keng imkoniyatlar yaratadi. Ushbu dasturiy yechim
orqgali talabalar katta hajmdagi statistik ma’lumotlarni tahlil qilishni o‘rganishlari

mumkin.
Takomillashtirish mazmuni quyidagi jihatlarga qaratilgan bo‘lishi lozim deb
hisoblaymiz:  statistikm  tahlil  tushunchalarni ~ o‘rganishda  zamonaviy

texnologiyalardan foydalanib o‘rganishda quyidagi vazifalar belgilangan:

-0‘quv jarayoniga dasturiy ta’minotini keng jalb qilish orqali talabalarni mustaqil
bilim olishga o‘rgatish;

-kombinatorika, ehtimollar nazariyasi va matematik statistika elementlarining
gonuniyatlari va metodlari turli sohalarga tatbiq qilinishi, integratsiya, fanlararo
alogadorligi bo‘yicha kasbiy kompetentsiyani shakllantirish lozim.

Elektron jadvallar hayotning har xil sohasida uchraydigan, avvalambor
hisoblash masalalarni yechishda, berilganlarni tez o‘zgartirib turuvchi masalalarni
tezkor ravishda qayta ishlab chiqishda, bank hujjatlari bilan ishlash kabi keng ko‘lamli
masalalarni yechishda qo‘llaniladi. Hisoblash elektron jadvalining dastlabki dasturi
1979-yili Visicals (Visiblencalculators-ko‘rinib turuvchi kalkulyator) nomi bilan
Software Arts firmasida chiqgan. Bu dastur Apple Il kompyuteri uchun ishlab
chiqgilgan va ko‘p jihatdan uning bozorda ommabopligi aniglandi. 1981-yil IBM PS
kompyuteri paydo bo‘lishi bilan bu tipdagi kompyuterlar uchun elektron jadvallar
ishlab chiqila boshlandi. Visicals va Supercals dasturlarining yangi ko‘rinishlari paydo
bo‘ldi, shu bilan birgalikda Microsoft-Multiplan firmasining birinchi amaliy dasturi
paydo bo‘ldi va u elektron jadvallar yangi avlodining yorgin yulduziga aylandi.
Hisoblashlar natijalarini ko‘rgazmaliroq tasvirlash uchun joylashtirilgan grafik
rejimlarining paydo bo‘lishi, bu elektron jadval rivojlanishining navbatdagi qadami
bo‘ldi. Bu dastur ixtiyoriy axborotni (matnlar, sonlar, sana va hokazolarni) gayta ishlab
chigish va saglash imkonini beribgina golmasdan, balki gilgan ishingiz natijasini
bezash, ko‘rgazmaliroq ko‘rsatish va chop etish imkoniyatini beradi. Dastlab
Excelning ommaviy imkoniyatlarini o‘zlashtirish giyin emas.
Elektron jadvallar hayotning har xil sohasida uchraydigan, hisob va iqtisodiy
masalalarni yechishda, jumladan, oldindan tayyor bo‘lgan ma’lumotlarni tezkor
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ravishda qayta ishlab chigishda yoki sonli hisobotlar bilan ishlash kabi keng ko‘lamli
masalalarni yechishda qo‘llaniladigan o‘ta qulay vosita hisoblanadi.

Excel tarkibiga Visula Basic‘ga asoslangan Excel masalalarini avtomatlashtirish
imkonini beruvchi dasturlar ~ uchun  Visual Basic  dasturlash tili
kiritiladi. VBA foydalanuvchi bilan aloga gilish formalarini yaratishga imkon beradi.
Bu til DLL (ing. Dynamic Link Library-dinamik kutubxona)ni qo‘llashi Tizimlilik va
izchillik:

Ishlab chiqilgan dasturiy ta’minot orqali talabalar statistik tahlilni oson va tezkor
bajarish imkoniyatiga ega bo‘ladilar. Dasturiy ta’minotdan foydalanib kombinatorik,
ehtimoliy-statistik materiallarni o‘rganish jarayonida tizimlilik va izchillik

tamoyilining mohiyati quyidagilarda o‘z aksini topadi: -o‘quv materialini o‘rganishga
dasturiy ta’minot statistik funksiyalarini tizimli va izchil, mavzulashtirilgan shaklda
tagdim qilish;

Statistika, Excel, dasturining grafikaviy illyustratsiyalarini qo‘llash orqali tajriba
natijasini tahlil qilishda gistogramma, poligon va hokazolardan foydalanish
imkoniyatlari orgali; Statistika, Excel dasturining standart funktsiyalarini tadbiq
qilishga yo‘naltirilgan maxsus ishlab chigilgan misollar tizimi va metodik ko‘rsatmalar
vositasida.

Bu dasturiy ta’minot orqali talabalar ma’lumotlarni avtomatik gayta ishlash va
vizualizatsiya qilishi, statistik formulalar va hisob-kitoblarni avtomatlashtirishi,
foydalanuvchilar uchun qulay interfeys yarata olishi mumkin.

XULOSA

Xulosa qilib aytish mumkinki, yugoridagi fikrlarga muvofiq shuningdek statistik
tahlil kompetensiyalarini rivojlantirishda Excel va VBA asosida ishlab chigilgan
dasturiy ta’minotning qo‘llanilishi ta’lim jarayonini samarali tashkil etishga yordam
beradi. Kelajakda ushbu dasturiy ta’minotni yanada takomillashtirish hamda uni o‘quv
jarayoniga kengroq tatbiq etish foydalidir.
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ABSTRACT
This article describes the main specific purpose and effectiveness of teaching
based on the project method, the formation of oneself and one’s own capabilities in the
process of studying based on the project method, the development of research skills,
the project method in teaching practice, and the educational project.
Keywords: project, project method, education, problem situation, analysis,
understanding of problems, project assignment.

Project-based learning solves certain educational tasks: to help each participant

In project-based learning grow in personal confidence, to help him/her realize his/her

own potential, and to help him/her reflect. The above-mentioned “success situations”

are experienced not in words but in practice in the classroom (or outside the classroom),

which leads the student to realize that he/she is needed, successful, and capable of
overcoming various problematic situations.

The student feels himself and his capabilities in the process of studying based on

the project method. During joint work in a team, he understands his contribution, and

In the process of completing a project assignment, he acquires new knowledge and
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skills, during the implementation of the project, students develop an understanding of
the importance of working as a team to achieve results. The student’s cooperative
activity in the process of completing creative assignments inspires the development of
communicative qualities in them, his own approach to solving problems, the ability to
have a few points of view, and at the same time the ability to listen to others, sometimes
completely opposite to his own opinion. The project method plays an important role in
developing observational and thinking skills in students.

The project method aims to develop the following skills in the student:

Development of research skills;

-analysis of a problematic situation, understanding problems, extracting and using
the necessary information from sources and literature;

- organizing observation of practical situations, determining and analyzing their
results;

- building hypotheses, testing them, generalizing, drawing conclusions.

The specified goals, separately organizing the scope of education, affect the
qualities of the person. The student undergoes a process of personal growth for change.
The ability to realize the concept of the word "I" is formed, knowledge and research of
the world, mastering the thinking tools of knowledge are carried out.

When using the project method in teaching practice, various abilities are
developed in the student, while in traditional teaching (during classes) "knowledge" is
given. In traditional education, the descriptive method of teaching is the priority when
providing knowledge to the student. The learning process is fully controlled with this
method, students are controlled, and the subject is surveyed in a reproductive form.
The main goal of this approach is to form knowledge, skills, and competencies, and to
re-imagine the leading image of the activity. The project method is focused on the
personality of the student. One of the indicators of the development of the personality
is the students’ mastery of observation skills (synthesis, comparison, generalization,
categorization, induction, deduction, abstraction, etc.). The most important thing is that
the student should develop a need for personal growth, self-transformation,
development of the emotional-figurative sphere, and acquisition of skills in emotional-
value relations. Project-based teaching in this way is an effective method that can be
an alternative to the classroom system. However, it cannot completely replace the
traditional standard. Because over the past hundred years, the world education system
has accumulated a golden reserve of pedagogical methods, approaches, and
technologies. According to experts, the project method can be used as a supplement to
other forms of education, accelerating the growth of the individual.

From the teacher’s point of view, an educational project or research is an
integrative didactic tool for development, teaching and upbringing. It allows the
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student to develop and develop specific educational skills of projecting and research.
An educational project or research teaches students the following: - problematization
(examining the breadth of problems and separating the problems under the problems,
setting leading problems and tasks arising from these problems); - formation and
planning of the student’s meaningful activity; - analysis and reflection of one’s own
activity (the result of solving the problems of the project and its success); - presentation
of the results of one’s own activity and the progress of work;

The project should be scientifically methodologically understood, generalized,
categorized, and have defined areas for its effective application. The strong
development of innovations in pedagogy makes it possible to widely use the design
method and is necessary for the classification of educational projects, their
methodological implementation, the formation of new courses with the introduction of
educational projects into the education system. Educational projects occupy a leading
place in education and upbringing in an educational institution. Various fields of
knowledge are involved for such purposes of knowledge. Projects are categorized at
different levels. For example, by subject areas, by volume of activity, by
implementation, by the number of performers, by the significance of the results. In
terms of the type of projects, they all have a single authorship, which is unique. All
projects are aimed at achieving some goal. At the same time, there are temporary
limitations. Educational projects are diverse. From those related to one lesson to
projects designed for a year. There are individual, group and school-wide projects for
different ages. The results of the project can vary depending on their form. For
example, a video, multimedia, presentation, performance, draft laws, games, etc.
Projects are divided into mini-projects by time. They occupy a lesson or part of a
lesson. Short-term projects are carried out during 2-6 lessons. Medium-term projects
take 12-15 lessons in extracurricular and in-class activities, as well as long-term
projects. The full cycle is also carried out outside of class. By completing the project,
the student uses his strength, knowledge, brings benefits, and demonstrates the results
he has achieved in front of many people. This is an activity that students often
formulate themselves in the form of a task and are aimed at solving an interesting
problem. The result of this activity is a method of solving the problem that is found -
it has a practical nature. It has important practical significance and is interesting and
important for the inventors themselves.

The “Problem Situation” method is a method aimed at developing the skills of
students to analyze the causes and consequences of problem situations, find several
solutions to them, and come to the most correct conclusion.

First of all, the level of complexity of the problem selected for the “Problem
Situation” method should correspond to the level of knowledge of the students.
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When choosing “problem situations”, it is important to take into account the age
and level of knowledge of the child. They must be able to find a solution to the problem
posed, otherwise, if they cannot find a solution, it will lead to the students’ interest
fading and loss of self-confidence.

Structure of the “Problem Situation” Method

- division into groups

- identification of the causes of the problem situation

- reflection on the consequences of the problem situation

- development of a solution to the problem situation

- selection of the right solutions

The stages of the “Problem Situation” method are as follows:

- the teacher selects a problem situation related to the topic, defines the goals and
objectives.

- the teacher explains the problem to the students.

- introduces the students to the goals, objectives and conditions of the assignment.

- divides the students into small groups.

- small groups study the given problem situation, identify the causes of the problem.

- give feedback on the consequences of the problem.

- discuss various options for solving the problem, analyze them, and develop ways
to solve the problem situation.

- small groups make their proposals for solving the problem situation.

- after all the conclusions, the same solutions are summarized.

- under the guidance of the teacher, he selects the most optimal

options for solving the problem situation.

An important aspect of organizing and conducting problem-based learning
activities is that the teacher must have a good understanding of both the educational
and educational functions of this learning. The teacher should never give the learner a
ready-made solution, but should motivate them to think, develop intellectually, acquire
knowledge, and help them process in their minds the information, events, and
phenomena necessary for all their activities. This educational technology, problem
situations, can be used at all stages of the learning process. For example, when
introducing a new topic, consolidating and controlling knowledge.

In conclusion, the purpose of problem-based learning technology is to develop
the skills of teaching students to create and solve problem situations in their activities,
to find answers to educational and educational issues, problems, and various questions
in the process of working with them, to acquire new knowledge by solving them.
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Annotatsiya: Mazkur magolada turizmni rivojlantirishning  moliyaviy
mexanizmlari, xususan, davlat grantlari, subsidiyalar va investitsiyalar tahlil gilinadi.
Xalgaro tajribalar asosida ushbu mexanizmlarning turizm sohasiga ta’siri o ‘rganilib,
O ‘zbekiston sharoitida qo ‘llash imkoniyatlari tahlil gilinadi. Tadgiqot natijalariga
ko ‘ra, turizmni moliyalashtirish uchun grant dasturlarini kengaytirish, subsidiyalar
hajmini oshirish va investorlar uchun qulay sharoit yaratish muhimligi aniglangan.
Ushbu magola turizmni moliyalashtirishga oid xalgaro va milliy darajadagi
tajribalarni solishtirish orgali amaliy tavsiyalarni ilgari suradi.

Kalit so“zlar: turizm, investitsiya, grant, subsidiyalar, moliyaviy mexanizmlar,
xalgaro tajriba, O ‘zbekiston, bargaror turizm.

OUHAHCOBBIE MEXAHUWU3MbI PABBUTHUSA TYPU3MA: I'PAHTDI,
CYbCUIUHN U UHBECTULINHU

Ab6cmpakmmubtii: B cmambe ananuzupyomcst (PUHAHCO8bLE MEXAHU3MbL PA3GUMUSL
Mypusma, 8 4acmHoCmu 20cyoapcmeentvle oomayuu, cyocuouu u uneecmuyuu. Ha
OCHOBE MENCOYHAPOOH020 onbima OyOem U3y4eHo GIUsHUE OAHHLIX MEXAHU3MO8 Ha
chepy mypuzma u NPOAHATUIUPOBAHBL BOZMONCHOCMU UX NPUMEHEHUS 8 VCA0GUSX
Vabexucmana. Pe3ynomamel  uccied008aHusi biA8UNU  BANCHOCHb  DPACUUPEHUSL
2PAHMOBBIX NPOSPAMM NO PUHAHCUPOBAHUIO MYPUIMA, YEeIUYeHUsL 00beMOo8 CYOCUOuUlL
U CO30aHUsi OAA2ONPUSIMHBIX YCI08Ull OISl UH8ecmopos. B cmamve uznazaromces
npaKmuyeckue pekoMeHOayul, OCHOBAHHbIE HA CPABHEHUU MENCOYHAPOOHO20 U
HAYUOHAILHO20 ONbIMA UHAHCUPOBAHUS MYPUSMA.

Knrouesvie cnoea. mypusm, uneecmuyuu, epawmol, cyocuouu, @GUHAHCOBbLE
MEXAHUZMBL, MENCOYHAPOOHDBLU ONbIM, Y30eKUCMaH, yCmouyueslit mypusm.
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FINANCIAL MECHANISMS FOR TOURISM DEVELOPMENT: GRANTS,
SUBSIDIES AND INVESTMENTS

Abstract: This article analyzes the financial mechanisms of tourism development,
in particular, state grants, subsidies and investments. Based on international
experience, the impact of these mechanisms on the tourism sector is studied and the
possibilities of their application in the conditions of Uzbekistan are analyzed.
According to the results of the study, it is important to expand grant programs for
financing tourism, increase the volume of subsidies and create favorable conditions
for investors. This article puts forward practical recommendations by comparing
international and national experiences in financing tourism.

Keywords: tourism, investment, grant, subsidies, financial mechanisms,
international experience, Uzbekistan, sustainable tourism.

KIRISH

Turizm sohasining global igtisodiyotdagi o‘rni yil sayin ortib bormoqda. Jahon
sayyohlik tashkiloti (UNWTO) ma’lumotlariga ko‘ra, turizm global yalpi ichki
mahsulotning (YAIM) 10 foizdan ortig qismini tashkil etadi hamda millionlab ish
o‘rinlarini yaratadi.! So‘nggi o‘n yillikda ko‘plab davlatlar turizmni igtisodiy
rivojlanishning asosiy ustunlaridan biri sifatida ko‘rib chigmoqda. Xususan, davlat
grantlari, subsidiyalar va investitsiyalar orgali turizm infratuzilmasini rivojlantirishga
katta e’tibor qaratilmoqda. Grantlar va subsidiyalar turizm sohasida tadbirkorlikni
rivojlantirish, yangi mehmonxonalar va dam olish maskanlari qurish, ekologik
turizmni rivojlantirish  kabi maqgsadlarda ajratiladi. Xalgaro tajribalar shuni
ko‘rsatadiki, AQSh, Yevropa Ittifoqi, Janubi-Shargiy Osiyo mamlakatlari kabi yirik
turizm markazlari davlat tomonidan qo‘llab-quvvatlanadigan grant va subsidiyalar
orqali o‘z turistik infratuzilmasini kengaytirgan. Masalan, Germaniyada turizm
loyihalarini rivojlantirish uchun davlat tomonidan har yili millionlab yevro mablag*
ajratiladi. Investitsiyalar esa turizmning eng muhim moliyaviy asosi hisoblanadi.
Xususiy va xorijiy investitsiyalarni jalb gilish orgali yangi mehmonxonalar, sayyohlik
markazlari, madaniy meros obyektlarini restavratsiya qilish kabi loyihalar amalga
oshiriladi. Xitoy va BAA kabi davlatlar xorijiy investorlar uchun qulay sharoitlar
yaratish orgali turizm sohasini jadal rivojlantirgan. Shu bilan birga, turizmni
rivojlantirishda davlat-xususiy sheriklik mexanizmlarining roli ham ortib bormogda.

! A.A Xudoyorov, Jahon mamalakatlarida turizm industriyasining rivojlanish tendensiyalari,
https://www.econferencezone.org/index.php/ecz/article/download/2163/2012
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O‘zbekiston ham o‘zining boy tarixiy va madaniy merosiga ega bo‘lgan mamlakat
sifatida turizmni rivojlantirish uchun grantlar, subsidiyalar va investitsiyalarni jalb
qilish strategiyasini ishlab chigmoqda. So‘nggi yillarda qabul gilingan davlat dasturlari
doirasida turizm sohasiga katta miqdorda moliyaviy resurslar yo‘naltirilmoqda.
Xususan, O‘zbekiston Respublikasi Prezidentining 2019-yildagi garori va Vazirlar
mahkamasining garorlariga binoan turizm infratuzilmasini rivojlantirish uchun xalgaro
moliyaviy institutlardan mablag* jalb etish ishlari yo‘lga qo‘yilgan.*

Adabiyotlar tahlili va tadgigot metodologiyasi

Magqolada turizmni rivojlantirishning moliyaviy mexanizmlari bo‘yicha ilmiy
magqolalar, xalqaro tashkilotlar hisobotlari va O‘zbekiston Respublikasi hukumatining
rasmiy hujjatlari tahlil gilindi. Xalgaro tajribalar ko‘rib chiqiladi. Xorijiy va mahalliy
igtisodchi olimlarning ushbu mavzuga oid ilmiy ishlari , adabiyotlari o‘rganiladi.

Natijalar va tahlil

1. Grantlar

Grantlar turizm sohasidagi loyihalarni moliyalashtirishda muhim vosita
hisoblanadi. Xalgaro tajribada grantlar orqali kichik va o‘rta biznes subyektlari,
nodavlat notijorat tashkilotlari va mahalliy hamjamiyatlar qo‘llab-quvvatlanadi.
Masalan, Yevropa Ittifoqi davlatlarida turizmni rivojlantirish uchun maxsus grant
dasturlari mavjud bo‘lib, ular orqali innovatsion loyihalar moliyalashtiriladi.

Turizm Sanoatiga Berilgan Grantlar soni (2015-2020)
1400
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o
o
o

800

Grantlar soni

600 -

400

2001

g 2015 2016 2017 2018 2019 2020

Yillar

1-diagramma. Turizm sanoatiga dunyo bo‘ylab berilgan grantlar soni (Jahon
Sayyohlik Tashkiloti-UNWTO)

O‘zbekistonda ham turizmni rivojlantirish uchun grantlar ajratish amaliyoti mavjud.
2020-yil 10-iyuldagi 433-son garorga muvofiq, tadbirkorlik subyektlariga grantlar
berish, kompensatsiya va moliyaviy yordam ko‘rsatish mexanizmlari joriy etilgan. Bu
orgali turizm sohasidagi yangi tashabbuslar va loyihalar qo‘llab-quvvatlanmogda.?

1 https://lex.uz/docs/-4930291
2 https://lex.uz/docs/-4930291?0NDATE=06.09.2024
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2. Subsidiyalar

Subsidiyalar turizm infratuzilmasini rivojlantirish va xizmatlar sifatini oshirishda
muhim rol o‘ynaydi. Xalgaro tajribada davlatlar turizm sohasidagi tadbirkorlik
subyektlariga soliq imtiyozlari, kreditlar bo‘yicha foiz stavkalarini pasaytirish va

boshga moliyaviy yordam shakllarida subsidiyalar tagdim etadi.

Turizm Sanoatiga Davlat tomonidan Berilgan Subsidiyalar (2015-2020)
2001

190

1801

[
~
o

160

Subsidiyalar (milliard AQSh dollari)

150

2015 2016 2017 2018 2019 2020
Yillar

2-diagramma. Turizm sanoatiga davlatlar tomonidan dunyo bo‘ylab berilgan
subsidiyalar hajmi (Jahon Sayyohlik Tashkiloti-UNWTO)

O‘zbekistonda 2025-2027-yillarga mo‘ljallangan fiskal strategiyada ichki va tashqi
turizmni rivojlantirish uchun subsidiyalar ajratish nazarda tutilgan. Xususan, turizm
sohasidagi loyihalar uchun davlat tomonidan moliyaviy qo‘llab-quvvatlash
mexanizmlari takomillashtirilmoqgda.t

3. Investitsiyalar

Investitsiyalar turizm sohasining barqgaror rivojlanishi uchun asosiy omillardan biridir.
Xalgaro tajribada davlat va xususiy sektor hamkorligi orgali yirik turizm loyihalari
amalga oshiriladi. Masalan, Fransiyada davlat va xususiy sektor hamkorligi orgali

turizm infratuzilmasi rivojlantirilmoqda.
Jahon bo'yicha Turizmga Yo'naltirilgan Investitsiyalar (2015-2020)

800
600
400

200

Investitsiyalar (milliard AQSh dollari)

2015 2016 2017 2018 2019 2020
Yillar

3-diagramma. Turizm sanoatiga dunyo bo‘ylab kiritilgan investitsiyalar hajmi (Jahon
Sayyohlik Tashkiloti-UNWTO)?

! https://api.mf.uz/media/filestore/Fiskal_strategiya 2025-2027 OLbiYzu.pdf
2 1-2-3-diagrammalar muallif ishlanmasi.
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O‘zbekistonda ham turizm sohasiga investitsiyalar jalb qilish bo‘yicha qator
chora-tadbirlar amalga oshirilmogda. 2022-2026-yillarga mo‘ljallangan Yangi
O‘zbekistonning  taraqqiyot strategiyasida turizmni  rivojlantirish  ustuvor
yo‘nalishlardan biri sifatida belgilangan. Bu doirada xorijiy va mahalliy
investitsiyalarni jalb gilish, turizm infratuzilmasini yaxshilash va xizmatlar sifatini
oshirish bo‘yicha kompleks chora-tadbirlar ko‘zda tutilgan.!

Muhokama

Turizm sohasini rivojlantirishda grantlar, subsidiyalar va investitsiyalar o‘zaro
bog‘liq va bir-birini to‘ldiruvchi moliyaviy mexanizmlar hisoblanadi. Grantlar yangi
loyihalar va tashabbuslarni qo‘llab-quvvatlashga xizmat qilsa, subsidiyalar mavjud
infratuzilmani yaxshilash va xizmatlar sifatini oshirishga yo‘naltiriladi. Investitsiyalar
esa yirik loyihalarni amalga oshirish va sohaning barqaror rivojlanishini ta’minlashda
muhim ahamiyatga ega.

Subsidiyalar

O‘zbekiston sharoitida ushbu moliyaviy mexanizmlarni samarali qo‘llash uchun
quyidagi chora-tadbirlarni amalga oshirish lozim:
Grantlar: Turizm sohasidagi kichik va o‘rta biznes subyektlari, nodavlat notijorat
tashkilotlari va mahalliy hamjamiyatlar uchun grant dasturlarini kengaytirish. Bu
orgali innovatsion loyihalar va yangi tashabbuslarni qo‘llab-quvvatlash mumkin.
Subsidiyalar: Turizm infratuzilmasini rivojlantirish va xizmatlar sifatini oshirish uchun
soliq imtiyozlari, kreditlar bo‘yicha foiz stavkalarini pasaytirish kabi subsidiyalarni
tagdim etish. Bu tadbirkorlik subyektlarining moliyaviy yukini kamaytiradi va ularni
yangi loyihalarga jalb etadi.

Investitsiyalar: O‘zbekistonda yirik turistik loyihalarga investitsiyalarni jalb
gilish uchun xorijiy investorlar uchun qulay biznes muhit yaratish muhim. Bu borada

1 https://president.uz/oz/pages/view/strateqgy?menu_id=144&
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solig imtiyozlari, yer ajratish, kredit va boshqa qo‘shimcha rag‘batlantirish
mexanizmlari joriy etilishi lozim. Xususan, davlat-xususiy sheriklik asosida
mehmonxona, kurort zonalari, tarixiy obidalarni rekonstruksiya gilish kabi loyihalarni
amalga oshirish samarali bo‘lishi mumkin.

Xulosa va Takliflar

Turizm sohasining rivojlanishi mamlakat igtisodiyoti uchun katta foyda keltirishi
mumkin. Grantlar, subsidiyalar va investitsiyalar ushbu jarayonning muhim moliyaviy
asosi hisoblanadi. Tadgiqot natijalari shuni ko‘rsatadiki, xalgaro tajribada ushbu
mexanizmlar muvaffaqiyatli qo‘llanilib, turizm sohasi tez rivojlangan.

O‘zbekiston sharoitida esa quyidagi tavsiyalarni amalga oshirish lozim:

1. Grant dasturlarini kengaytirish — kichik biznes va tadbirkorlarni qo‘llab-
quvvatlash uchun yangi grant mexanizmlarini yaratish.

2. Subsidiyalar tizimini rivojlantirish — turizm infratuzilmasini yaxshilash uchun
subsidiyalarni ko‘paytirish va turizm sohasidagi tadbirkorlarga soliq yengilliklari
tagdim etish.

3. Investitsiyalar uchun qulay sharoit yaratish — xorijiy investorlarni jalb gilish
uchun soddalashtirilgan litsenziya olish tartibi, solig imtiyozlari va davlat-xususiy
sheriklikni rivojlantirish.

4. Innovatsion texnologiyalarni joriy etish — ragamli xizmatlar, onlayn turizm
platformalari va sun’ity intellekt asosida mehmonlarga xizmat ko‘rsatish
imkoniyatlarini kengaytirish.

5. Bargaror turizm tamoyillarini joriy etish — ekologik turizmni rivojlantirish,
yashil igtisodiyot tamoyillarini turizm sektoriga tatbiq gilish.

Agar O‘zbekiston xalqaro tajribalardan foydalanib, turizmni moliyalashtirish
tizimini yanada takomillashtirsa, mamlakat turizm sohasida jadal rivojlanishga
erishishi va global ragobatbardoshlikni oshirishi mumkin.
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BO3MOKHOCTHU PA3SBUTHS TYPU3MA B JXKU3AKCKOM OBJIACTH

¥Y3akoB ZKaxonrup 3o0Kkup yriu
HesaBucumelii uccnenoBaress GpakyabTeTa reorpauu U 3K0J0ruu
CamapKaH/ICKOro rocy/1apCTBEHHOI'O YHUBEPCHUTETA.

Aunomauyun: Illenvio Oaunou cmamvu a61Aemcsi  NOOPOOHOe U3 UeHue
MYpUCMUYecKo20 NOMeHyuana Jxicu3akckou ooaacmu, npu8oosimcs NpeoyloHCeHUs u
pexkomenoayuu  no  Oolee  WUPOKOMY  UCHOIb30BAHUIO  BO3MOJICHOCHEN
MYPUCMUYECKO20 NOMEHYUANA PeSUOHA, Pedlu3ayuu nepcnekKmuHblx npoeKmos no
npusiedeHuto mypucmos, @HeopeHuro 8 cgepy UHHOBAYUOHHBIX UOeU, A MAaKHCce
Paseumusl  OMpaciu WUpoKo20 CHeKmpa 80Cmpeb08aHHbIX YCILy2.

Knioueevie cnosa: mypucmuyeckuil nomeHyuan, npupoOHO-peKpeayuoHHble
pecypcesl, YCmouyugbll mypusm, KyIbmypHoe Hacleoue, UHHOBAYUOHHbIE NPOEKMbl,
MypucmuiecKkas UH@pacmpykmypa, pe2uoHaibHoe passumue.

TOURISM DEVELOPMENT OPPORTUNITIES IN JIZZAKH REGION

Abstract: The purpose of this article is a detailed study of the tourism potential
of the Jizzakh region, provides suggestions and recommendations for wider use of the
opportunities of the tourism potential of the region, the implementation of promising
projects to attract tourists, the introduction of innovative ideas into the sphere, as well
as the development of a wide range of popular services in the industry.

Keywords: tourism potential, natural and recreational resources, sustainable
tourism, cultural heritage, innovative projects, tourism infrastructure, regional
development. tourism potential, natural resources, cultural heritage, tourism
infrastructure, investments, sustainable development.

Bgeodenue. B nacrosiee BpeMsi TYpu3M BO MHOTHX CTpaHax MUpa CTall OJTHOU

13 CaMbIX MPUOBUIHHBIX OTPACIICH HAIIMOHAIBHON KOHOMUKH. B mocnemnue roas B

VY30ekucrane mpeANPUHUMAIOTCS aKTUBHBIE MEPBI MO Pa3BUTHIO ATOH c(epbl, 4To
CIIOCOOCTBYET YBEIIMUYEHHUIO MPUTOKA TYPUCTOB U TIPUBJICUCHUIO HHBECTHUITUH.

B yactHOCTH, OCYILIECTBIIAETCA KOMIUIEKCHBIN MOAXO/ K Pa3BUTHIO BHYTPEHHETO

U BBE3THOTO TYpHU3Ma, COBEPIIEHCTBYETCS TYpUCTHYECKass WHOpPaCTPyKTypa,

BHE/IPSIFOTCS HOBBIE TEXHOJIOTMM W WHHOBalMHU B cdepy ycayr. ['ocynapcTBeHHBIE
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MpOorpaMMbl HampaBJEHbl Ha CO3JaHUE OJIArOMPUSTHBIX YCIOBHHM ISl Pa3BUTHUA
Pa3JIMYHBIX HAMPABJICHUM Typu3Ma, TAKUX KaK 3KOTYpU3M, KYJIbTYPHO-UCTOPUUECKUN
TYpHU3M, TaCTPOHOMUYECKUI U MEAUIMHCKUN Typu3M. Oco0oe BHUMaHUE YyIEIIeTCs
Pa3BUTHIO TIPUPOJHO-PEKPEALNOHHBIX 30H, MOBBIIMICHUIO YPOBHS CEPBHCA, A TAKKE
MPOJABMKEHUIO TYPUCTUYECKUX MApPLIPYTOB, KOTOPBIE MOTYT CTaTh JpaiBepaMu
SKOHOMHYECKOTO POCTA.

bnaronaps 3TuM Mepam Typu3M CIIOCOOCTBYET CO3aHHIO HOBBIX Pa00OYUX MECT,
pOCTYy JOXOJOB HACENCHHUs, YJIYUIICHUIO KauyeCcTBa KU3HU U TOBBIIICHUIO
WHBECTUIIUOHHOMW MPUBIIEKATEILHOCTH CTPAHBI.

Ocnognas yacmop. CoriacHo cratucTuke, JKM3akckyio o0JacTh B MOCIEIHUE
r'OJIbI TOCEIIAIOT B CPEAHEM OKOJIO 6 THICSIY HHOCTPaHHBIX U Oosiee 800 ThICSY MECTHBIX
TypuctoB B roj [1]. Takum oOpa3om, Ha TaHHBIN peruoH npuxoautcs Toiabko 0,1%
TYPHUCTOB, MOCEMIAONINX cTpaHy. OueBUIHO, YTO 00JACTh HEAOCTATOYHO UCIIOJIb3YET
CBOM TYpPUCTHYECKMH TNOTEHIMal. B peruoHe MHOro AOCTONPHUMEYATEIIBHOCTEM,
MPUBJIEKATEIBHBIX JJISI TYPUCTOB TEPPUTOPUM, YHHUKAIBHBIX HCTOPUYECKUX MECT.
Opnako 371ech HE CO3[aHbl YCJIOBHUS JUISI MaKCHMAJbHOTO HCIOJIb30BaHUS
TYPUCTUYECKOTO MOTECHIMANA.

Bo-nepBbix, JI)KM3aKCKMH PErHOH CYMTAeTCs OJHUM M3 oljacTted ¢
VHUKAQJIBHBIMU TpPaIUIMAMH, OObI4asiMu M uctopueil. Mcxonss U3 3TOro, maHHas
TEPPUTOPHS UMEET LIUPOKUE BO3MOMKHOCTH ISl CO3JaHUSI HOBBIX MApILIPYTOB 3THO-
MaJOMHHYECKOTO TYpU3Ma C yU€TOM CBOCOOPA3HBIX TPAIUIIUI U OOPSII0B PErHOHA.

Bo-BTOphIX, NpPUPOAHO-PEKpPEAIMOHHBIE TEPPUTOPUU Mapry3opckoro u
TypKecTaHCKOTO TOPHBIX CHCTEM, HEMOBTOPUMBbIC JAHAMIAPTH OacceiiHa peKu
Canr3op SIBISIOTCS YHUKAJIBHBIM TYPUCTUUECKUM JTOCTOSTHUEM PErHOHa.

B-tperbux, 3aamunckuii, baxmansckuii 1 @opunickuii paiioHbl 001aCTH 115
pPa3BUTHS  DKOTypu3Ma  OOJaJar0T yHUKaJbHOM TIO0  KpacoTe  MPUPOJIOH,
pa3Hoo0Opa3HbpIMU JIaHAIadTaMu, HETOBTOPUMON (uiopoii u (dayHOM, maMsITHUKAMH
MPUPOJIBI, APXEOJIOTHIECKUMU O0BEKTAMH, PEAKUMU T€OJIOTUIECKUMHU CIOsIMU. Takoe
Ooratoe MCTOpUYECKOE Hacienue, YHUKanbHas Quopa u ¢ayHa, ynoOHoe
reorpaduueckoe MojgoKeHHe U 0JIaronpusiTHbIE TPUPOIHO-KIMMATUUECKUE YCIOBUS
CO3/Iat0T BO3MOXKHOCTH JIJIsl ITUPOKOTO MPOABUKEHHUS 03I0POBUTEILHOTO TYypU3Ma.

Hanomnuueckuu mypuzm. KonuuecTBO MPUBIEKATENbHBIX JI TYPUCTOB
HMCTOPUKO-aPXEOJOTUIECKUX MAMATHUKOB O0JIACTU COCTaBIsIET 372, cpeu KOTOPhIX
42 maMsTHUKA UCTOPUU WU CBITBIHM, 267 apXeoJornyecKux, 63 MOHYMEHTaJbHbBIX
JocTonpuMedaTeNibHocTel (McTounuk). Hampumep, Ha TPOTSIKEHUU THICSYETCTHIA
MOYMUTAIOTCS TaKWe KyJIbTOBBIE MecTa, Kak <«OKenesnsie Boporay, «Caan ubH AOy
Bakxkocy, «Ilapnu otay, «XomkamymkeHT oTay, «HoBka otay, «YcMar oray, «Canna
Mup Xanuaumiox otay, «X0o1Ka0oroT 0Ta), KOTOPbIE B F0/Ibl HE3aBUCUMOCTH ObLIH
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0J1arOyCTPOCHBI U CTaMu 0oJiee MPUBJICKATEIbHBIMY I TAJIOMHUKOB U JTIOCTOSIHUEM
Haueil crpanbl. Takue UCTOPUYECKHUE MECTA U CBATBHIHU CBUAETENIBCTBYIOT O IIMPOKUX
BO3MOYKHOCTSIX JIJISl Pa3BUTHS MAJIOMHUYECKOTO TypU3Ma.

T'acmponomuueckuti mypuzm. OIHOW U3 CaMbIX MOMYJISPHBIX HAIPABICHUI
COBPEMEHHOTI'O TypHU3Ma SIBISIETCSI TaCTPOHOMHYECKUN Typu3M. ['aCTpOHOMHSI UMEET
OOJBIION MOTEHIUAN JJIs YIIPABIEHUSI TYPUCTUYECKUMHU TOCTOIIPUMEUYATEIbHOCTAMH,
MOAACPKKU KYJIbTYPHBIX TpaguLMW, CEIbCKOTO XO34iCTBA W IPOU3BOJCTBA
OpOAYKTOB TmuTaHus. B permone ectb HEOOXOAMMOCTH B 0ojee aKTHUBHOU
MOMYJIIPU3ALINH CBOUX HaIlMOHATbHBIX oo, MOBBIIICHUS ux
KOHKYPEHTOCTIOCOOHOCTH U aIaNTalliy Ha PhIHKE 00IIeCTBEHHOT O nuTanus. C yueToMm
npoxoxaeHus Ttpaccsl M-39 mo Tepputopusim Jlyctimkckoro, IlaxTakopckoro,
[apad-Pammgosckoro u [Namnmaapanbckoro pailoHOB 00JACTH, MOIIHBIA HUMITYJIBC
Pa3BUTHUIO TAaCTPOHOMUYECKOTO Typu3Ma B PETHOHE MPUIAIYT CO3JAaHHBIE B
HAllMOHAJIBHOM CTHUJIE BJOJb AaBTOMOOMJILHOM MarucTpail TOYKHA OOIIECTBEHHOIO
MUATAHUS JJIs1 OOCTY>KUBAHUS MECTHBIX U MHOCTPAHHBIX TYpUCTOB. M3BECTHO, UTO y
OTEUECTBEHHBIX M MHOCTPAHHBIX TYPHUCTOB OOJBIION MOMYJSPHOCTHIO MOJb3YIOTCS
«Jlxu3zakckass camca», «3aaMUHCKHAE TaHAUP M Ka3zaH natupmw», «baxmanbckue
a0nokn», «Jlounmpay, «KypraBay, 3aaMUHCKMI JIe4eOHBIA MeI U Apyrue
HallMOHAJIbHBIC 0J110]1a U 11eJICOHbIC (PPYKTHI.

PazBuBarormieecst ppi00OBOCTBO B cucTeMe Aliap-ApHacaiiCKUX 03ep CIIOCOOHO
YaCTUYHO O0€CNeuuTh NOTPEOHOCTH HAceJeHUsi He ToJbKo JIKM3akckod, HO U
cocennux Camapkanackoil, CeipaapbuHckoil 1 TamkeHTckol odnacTeil. To co3naer
BO3MOKHOCTH JUIsl OpraHU3alli MECTHBIX U MEXKIyHapOIHBIX SIPMAapOK PHIOHON
MPOIYKLUNH, Pa3BUTHs TaCTPOHOMHUYECKHX MapUIPyTOB B OJIM3JIEKAILUE CEIbCKUE
palioHHbIE IIEHTpPHI. [[epCeKTUBHBIMU CUUTAOTCS MPOEKTHI MO OPraHU3alMi BOKPYT
03€p rOCTEBBIX JIOMOB, CO3JJaHUIO OJIArONPHUATHON Cpelibl AJIsl Pa3BUTUSL OXOTHHUYBETO
Typusma. Bce 3To cBHUaeTenbcTBYeT O OOJBIIOM IMOTEHIMANE TaCTPOHOMHUYECKOTO
Typu3Ma JIJIs TPUBJICUCHUS OTABIXAIOIINX B PETUOH U CO3/IJaHUS HOBBIX Pa00OYHMX MECT.

JanHas uccienyemasi o0nacTb, B CHIIy HCTOPUYECKUX W reorpaduyeckux
ocoOeHHOCTe, wuMeeT OodbIIME BO3MOXKHOCTH [UJIsl Pa3BUTHUS  Pa3IMYHBIX
HampaBjeHU Typusma. B dyacTHOcTH, B peruoHe ecTh MOTEHUWand s
CTUMYJIUPOBAHUS 0370POBUTENBHOTO, MEJUIUHCKOTO, AKOJIOTUYECKOTO,
HKCKYpPCHOHHOT0, CIIOPTUBHOTO, 3KCTPEMAIBHOTO, TAJJOMHHYECKOTO TypHU3Ma.

Oxomypusm. T'opHble paitoHbl baxmano-3aaMUHCKOTO paliOHOB 00JaCTH C
3al0BEIHUKOM, HAIlMOHAJIBHBIM MapKOM, JECHUYECTBOM 3aHMMAarOT ruiomaas 2000
rektapoB Ha BbicoTe 2500 MeTpoB Han ypoBHEM Mops (uctouHuk). Ha sTux
TEPPUTOPUSIX ECTh BO3MOKHOCTH JIJIS1 CO3/IaHUsI HEOOIBIINX 30H OT/IbIXA 1JIs1 TYPUCTOB
Y OpraHU3allMU MENUX NPOTYJIOK MO TOPHBIM TPOIaM.
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OpHuM U3 IpailBEpOB pa3BUTHUSL TYPUCTHYECKOW OTPACIN CTAaHOBUTCSA AWmap-
ApHacaiickas cuctemMa 03ep, 3aHUMAIoIasi CeBEpHYIO YacTh o0aacTu. OKugaeTcs, 9To
B OynyliemM 3Ta TEPPUTOPHS CTAHET OAHOW M3 KPYNMHEHWIIUMX TYPHUCTHYECKUX 30H
perroHa. B o0Opa3oBaBIIMXCS BOKPYTI AaKBAaTOPUI TYyralHbIX Jiecax CIOXWIHCH
OJIaronpuATHBIE YCIOBUSA JUIsl pacCeNeHUsl U MPOKUBAHUS PA3JIMYHBIX KUBOTHBIX. B
TyTasiX OOMTAIOT XUIIHbIE BOJKH, IUCHUIIBI U TYTailHbIe KOMIKHU. 31€Ch THE3/IATCS MHOTO
IITUI, CPEIU KOTOPBIX U (a3aHbl, KOTOPbIE CUUTAIOTCS OAHUMH M3 CAMBIX KPACHUBBIX
nepHatbiX. OKpyXawlue o3epa OJaronpusiTCTBYIOT Ui 3UMOBKU CE30HHBIX MTHIL,
nepeNeTaroiX C ceBepa Ha 10T U 00paTHoO.

Pexpeayuonnvui u neuebnviti mypusm. B o0macTm UMEIOTCS TIUPOKHE
BO3MOXXHOCTH JJIi Pa3BUTHS PEKPEAMOHHO-03/I0pPOBUTENBHOIO Typu3Ma Ha 0ase
3/IpaBHUII, JIEYEOHBIX BOJ, LEJIEOHBIX IpsA3€i, CO3MaHUS KypOpTOB C LENEOHBIMU
MUHEpaJIbHBIMHA BOJAMHU. JTO OJHO W3 NEPCHEKTUBHBIX HANPABICHUMN IS pa3BUTHUSA
orpacau.  Canaropuil «3aaMUH» — OJHO M3 CaMbIX IOIYJISIPHBIX MECT OTIbIXa U
nedyeHus B cTpaHe. [IpoxitagHbIlil B yMEPEHHBIN CBEXXUN BO3AYyX, IOPOCIINNA COCHAMHU
TOPHBIN Jiec, OOTraTCTBO JIEKAPCTBEHHBIX PACTEHUN M TOPHBIX >KMBOTHBIX MPHUAAIOT
0co00€ 0YapoBaHUE MPUPOJE ITUX MECT.

Canartopuii «l'arapuHCKME MUHEpaJIbHBIE BOAB B MMHp3a4dyJIbCKOM paiiOHE
TaK)X€ SBJSETCS OAHMM U3 MOMYJSIPHBIX O3J0POBUTEIBHBIX LIEHTPOB OOJACTH.
Hcnons3yemas 31ech MUHEpaIbHAs BOJA, IBJSIETCS JIEKAPCTBOM OT MHOTHX O0JI€3HEH.
Hcropus 3TOro caHatopusi TECHO CBsI3aHA C OCBOCHHUEM 3allOBEIHBIX 3€MENb CTPAHbI,
ocobeHHo Mup3zauyna. OtkpsiTue B 1971 romy B cene Epxap Mup3auyiabckoro
palioHa MOJ3EMHBIX BOJI, UX LI€JIEOHBIE CBOMCTBA OMUCAHBbl KaK HACTOSIIEE CHUACTHE
MECTHOT'O HaCeJIeHMs], a Take JIJs MUIYIIUX HcleseHus aroaei. JleueOnuie Obu10
IPUCBOCHO WMs l'arapumHa, Tak kak B 1981 romy mnepBbll KOCMOHABT MOCETHII
Mup3zauyi, B TOM 4Hcle U 3TOT caHaTopuil. [lociie 3Toro coObITUSI TOPO B IIEHTPE
Mup3zauynbckoro paiioHa U caHaTopuit ObLTH HazBaHbl UMeHeM [O. A. IMarapuna.

Aepomypusm. 3amnoBEHUK, HAIIMOHAJIBHBIM MapK M JIECHUYECTBO baxmai-
3aaMHUHCKOI0 PailOHOB 3aHMMAET B TOPHOU MECTHOCTH To1a b 6osiee 5000 rektapoB
Ha BbicoTe 2000 METpOB HaJl YPOBHEM MOpPsI. 3€Ch €CTh BO3MOXKHOCTH JIJISI CO3/TaHUS
JIOMOB OT/bIXa, CHOPTUBHBIX KOMILIEKCOB, 300MAPKOB (MCTOYHUK). TypHCTHI UMEIOT
BO3MOKHOCTh MOKATaTbCsl Ha JIOWIAAX, TONPOOOBaTh LEICOHBIH Mell, OTIOXHYTh B
30HaX OTAbIXA HA CKJIOHAX KUBOIMCHBIX I'OP.

IIpeonoocenus u pexomenoayuu. B nenax paszputus Typusma B JIKu3akckoi
o0jacTd cuMTaeM HEOOXOAMMBIM pa3BUBaTh TYPUCTUYECKHE MAapUIPYTHl IO
CJIEAYIOLIUM HAIIPABJICHUAM:

Bo-nepBbIX, racTpOHOMUYECKHM MapmpyT B J[’)KH3aK U €ro OKpPECTHOCTH IS
JEryCTaluu J)KU3aKCKOW CaMCBl;
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Bo-BTOpPBIX, SKOTYpUCTUYECKHI MapIIpyT B 3aaMUHCKUI HAllMOHAJIBHBIN TapK
1 3aaMUHCKHI TOPHO-JIECHOM T'OCYJApCTBEHHBIN 3allOBEIHHK, a TAaK)K€ MApPLIPYTHI
PEKpealMoHHOr0 M JIe4eOHOro TypH3Ma B pPAcMOJOXKEHHBIH B OSTOM pailloHe
3aaMHUHCKHW CaHATOPUIA;

B-TpeTpux, 3KOTYpUCTUYECKUI MapuIpyT B 3aMHUHCKHE TOPHO-EJIOBBIE Jeca U
baxmManbckue ropHsle Jeca;

B-ueTBepThIX, MapUIPyThl 3KCTPEMAJIBHOIO W TOPHOTO TYpU3Ma B TOpPHBIE
palioHbl 3aMUHCKOIO PailoHa;

B-naTeix, skorypuctHueckui Mapuipyt B HypaTuHCKME TOpHO-JIECHOU
3aMOBEIHUK M K UCTOPHYECKUM TaMsATHHUKaM «XoHOaHam» B DOpHUIICKOM paiioHEe
o0acTy;

B-mecTIX, peKkpeanroHHbIE, DJKOTYPUCTHYECKME M TaCTPOHOMUYECKHUE
MapuIpyTsl Ha o3epa AiiapKyies U ApHacaii;

Cenpmoe, pEIUTHO3HO-TIAJJOMHUYECKUE MApPUIPYThl K CBATBIHAM «ABJIME OTay,
«Caiicun otay, «['yoaun otay, « Kongaxop ota» B 'aimiaapanbCckoM paiioHe 001acTy;

B-BOCBMBIX, pa3BUTHE PETUTHO3HO-TIAJOMHUYECKUX MAPLIPYTOB K CBATHIHAM
«Ycmar otan, «HoBka ota», «borumo3op», «Xomka KyHAaIaHr», « Tepakiu otay,
«Mauutau ota», pacrnonoXkeHHbIX B baxmanbckoM paiioHe 001acTH.

BeiBoa. Opranuzanysi TYpUCTHUYECKUX MApPUIPYTOB B PETUOHE M YIYUYLICHHUE
UHQPACTPYKTYpPhl BOKPYI TYPUCTHYECKHMX OOBEKTOB MPHUBEAECT K JalibHEHIIEMY
YBEIIMUYCHUIO YHUCla TYpUCTOB. Peanmsanyss HOBBIX NPOEKTOB M MEPONPUATUH 110
Pa3BUTHIO OTPACIIU SABJISIETCSA OAHOW U3 BAXKHBIX 33/1a4.
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TISH PROTEZLARIGA MOSLASHISH OMILLARI VA ULARNING
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Annotatsiya: Bemorlarning tish olib qo ‘yiluvchi protezlariga moslashish
jarayoniga mahalliy va umumiy omillar ta’sir ko ‘rsatadi. Ushbu maqgolada tizimli
omillarning moslashish jarayoniga ta’sirini va uning farmakologik tartibga solinish
imkoniyatlarini tahlil qilishdan iborat. Keltirilgan ma’lumotlarda oliy nerv
faoliyatining olinadigan tish protezlari moslashish jarayoniga ta’siri hamda
adaptatsion reaksiyalar shakllanishining xronofiziologik xususiyatlari ko ‘rsatilgan.
Turli farmakoterapevtik guruhlardagi dori vositalarining mahalliy va tizimli
qo ‘llanilishi hamda bemorlarning stomatologik konstruktsiyalarga moslashish
ko ‘rsatkichlarining ta’siriga oid eksperimental va klinik tadqiqot natijalari tahlil
qilindi. Stressga qgarshi ta’sir ko ‘rsatadigan, shuningdek, antioksidant va antigipoksik
faollikka ega dori vositalarining samaradorligi gayd etildi.

Kalit so“zlar: tish protezlari, stomatologik konstruktsiyalarga moslashish,
moslashishni farmakologik tartibga solish.
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Abstract: Local and systemic factors influence the process of adaptation to
dental prostheses. The aim of this work is to analyze the impact of systemic factors on
the adaptation process and the possibilities of its pharmacological regulation. The
presented data shows the effect of higher nervous activity on the adaptation process to
removable dental prostheses, as well as the chronophysiological characteristics of the
formation of adaptive reactions. The results of experimental and clinical studies on the
impact of drugs from various pharmacotherapeutic groups, both locally and
systemically applied, on the adaptation indicators of patients to dental constructions
were analyzed. The effectiveness of drugs with stress-protective, antioxidant, and
antihypoxic activity for this purpose was noted.

Keywords: dental prostheses, adaptation to dental constructions,
pharmacological regulation of adaptation.
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SAxyooBa Homupa
Maructp kadeapsr OpToneauyecKoil CTOMaTOJI0OTHU U OPTOIOHTHHI
byxapckuii rocy1apCTBEHHBIN MEIULIUHCKUA HHCTUTYT
umenu A0y Anu M6n Cuno

Annomauusn. Ha npoyecc aoanmayuu K 3YOHbIM CHEMHBIM NPOME3AM
OKA3bl8AIOM GIUSHUE MeCmHble U cucmemuvle axmopul. Llenvto dannoti pabomwl
A6IAEMCL  AHAIU3  GIUAHUSL CUCMEMHBIX (DAKmopos Ha npoyecc aoanmayuu u
803MOJCHOCIEN €20 hapmaKoiocuuecko2o pe2yruposanus. [IpeocmasnenHuvle Oanmbvie
NOKA3b16aOM GIUSAHUE BbICULEll HEPBHOU AKMUBHOCMU HA Npoyecc aoanmayuu K
CLEMHBIM 3YOHLIM NpOmMe3am, d MmMakKice XPOHONCUXoJo2uiecKue 0cobeHHOCmu
Gdopmuposanus aoanmayuouusvix peaxyuti. Ilpoananusuposanvl  pezynbmamol
IKCNEPUMEHMAIbHBIX U KIUHUYECKUX UCCIe008AHULL 8030€UCmEUs 1eKapCMBeHHbIX
npenapamos PaziuyHulX papmaxomepanesmuyeckux 2epynn, HNPUMeHSeMblX KaK
MecmHo, MAaK U CUCMeMHO, Ha NoKazameiu aoanmayuu nayueHmos K
cmomamono2udeckum Koncmpykyusm. Ommeyena 3@PhekmusHocms npumeHeHus
npenapamos ¢ cmpecc-npomeKmopHuIM, AHMUOKCUOAHMHBIM U AHMUSUNOKCUYECKUM
Oeticmeuem OJis SMOotl yeu.

Knioueevie cnosa: 3yomvie npomesvi, adanmayus K CMOMAMON02UHECKUM
KOHCMPYKYUAM, (hapmakonocuueckoe pe2yiuposanue adanmayui.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 28



https://t.me/Erus_uz
mailto:jumayev.akbar@bsmi.uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

Kirish

To‘liq yoki gisman adentiya bilan bemorlarni reabilitatsiya qilish ortopedik
stomatologiyaning dolzarb muammolaridan biridir[7,]. Zamonaviy texnologiyalar
samarali ortopedik davolashni amalga oshirish va bemorning shaxsiy parametrlariga
mos ravishda yuqori sifatli stomatologik konstruktsiyalarni tayyorlash imkonini beradi.
Birog, fagat mos ortopedik protezlashni o‘tkazish yetarli emas, bemorning to‘liq
funksional faoliyatini tiklash va psixologik qulayligini ta’minlash muhimdir.
Stomatologik protezlashdan so‘ng yuzlar uchun funksional reabilitatsiya zamonaviy
stomatologiyaning o‘zi kabi murakkab vazifadir. Ma’lumki, bemorlarning 37% 1
sifatsiz tayyorlangan stomatologik konstruktsiyalarga uzoq vagt moslashishga majbur,
va 25% ga yagin bemorlar moslashuv muammolari tufayli olinadigan tish protezlaridan
foydalanmaydilar. Shuning uchun ko‘p yillar davomida stomatolog olimlarining
bemorlarni olinadigan tish protezlariga moslashtirish va ortopedik davolash
masalalarini hal gilishga bo‘lgan qiziqishi kamaymagan [1,6].

Stomatologik konstruktsiyalarga moslashish muammosi murakkab bo‘lib, to‘liq
o‘rganilmagan holda qolmoqda. Tish protezlariga moslashish mexanizmlarida
organizmning ko‘plab funksional tizimlari ishtirok etadi. Ularning orasida markaziy
nerv tizimiga (MNT) asosiy rol beriladi, chunki uning faoliyatiga asoslanib
neyrofiziologik va metabolik jarayonlar, boshga tizimli va mahalliy moslashish
omillari faolligi bog‘liq. Moslashish mexanizmlarida organizmning stressni
chegaralaydigan tizimlari muhim ahamiyatga ega [22, 23,]. Ushbu jarayonlarda
xronofiziologik faktor ham ma’lum ahamiyatga ega bo‘lib, unga ko‘ra moslashish
to‘lqinli jarayon sifatida qaraladi va aniq ritmik tashkilotga ega [15].

Ishning magsadi stomatologik konstruktsiyalarga moslashish mexanizmlariga
ta’sir ko‘rsatuvchi tizimli omillarni va ularning farmakologik tartibga solish
imkoniyatlarini tahlil gilishdir.

Stomatologik  konstruktsiyalarga  moslashish  tizimli ~ omillari.

Bemorlarning olinadigan tish protezlariga moslashishi, odatda, murakkab va
uzoq davom etadigan jarayon bo‘lib, unga turli omillar ta’sir ko‘rsatadi[1,5].
Moslashish jarayonida umumiy va turli xil xususiyatlar mavjud bo‘lib, bu
organizmning individual xususiyatlari bilan bog‘liq. Moslashish jarayonining
rivojlanishida shartli ravishda ikki o‘zaro bog‘liq qismlarini ajratish mumkin:
psixologik va funksional. Psixologik moslashish ko‘proq o‘zgaruvchan bo‘lib, ko‘p
jihatdan markaziy nerv tizimi (MNT) ning funksional faoliyati va yugori nerv
faoliyatining turiga bog‘liq. Funksional moslashish esa nutqni talaffuz qilish, ovqatni
chaynash, normal mimika uchun zarur bo‘lgan harakatlarni bajarishda
murakkablashadi. Bu yangi ortopedik konstruktsiyani hisobga olgan holda odatdagi
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harakat stereotiplari gayta qurilishini talab giladi. Bunday psixofiziologik gayta
qurilish uzoq davom etadi va nerv jarayonlarining tezligi bilan belgilanadi.

Moslashuvchanlikni turli darajalardagi moslashish reaksiyalarining kompleksi
sifatida qaraladi, bu esa disgarmoniyaga olib keluvchi faktorlarga nisbatanga to‘liq
moslashishni shakllantiradi[2,7]. Organizmdagi reaksiyalar stomatologik ortopedik
konstruktsiyalar bilan o‘zaro ta’sirlashish jarayonida ta’sir giluvchi omilning kuchi,
ta’sir vaqti va organizmning imkoniyatlariga garab shakllanadi, bu esa funksional va
metabolik resurslarning mavjudligi bilan belgilanadi.
Moslashish darajasi, avvalo, organizmning holatiga (asosiy kasalliklar mavjudligi,
yosh), yuqori nerv faoliyatining turi va psixologik holat kabi tizimli omillarga
bog‘liqdir[6, 21,].

YNF turi. Bemorlarning to‘liq olinadigan protezlarga moslashishiga markaziy
nerv tizimining funksional holati, shaxsiy va holatga nisbatan tashvishlilik darajasi
katta ta’sir ko‘rsatadi. Tasodifan emas, ko‘plab tadqiqotchilar stomatologik ortopedik
reabilitatsiyaning  samaradorligi, asosan, stomatolog-ortopedning bemorning
individual klinik-morfofunksional xususiyatlarini, shuningdek, uning psixoemotsional
holatin1 va xarakterologik xususiyatlarini to‘liq hisobga olishiga bog‘liq ekanligini
ko‘rsatdilar [5, 12,]. Ma’lumki, tish-jag‘ tizimining morfofunksional xususiyatlari,
bemorlarning umumiy somatik holati va protezlarning sifati o‘xshash bo‘lsa-da, ularga
moslashish jarayoni har xil kechadi. 40% holatlarda tayyorlangan konstruktsiyalarga
moslashishdagi buzilishlar ularning konstruksiyaviy xususiyatlari va texnik
bajarilishiga bog‘liq bo‘lmasdan, ko‘pincha bemorning ruhiy holati bilan belgilanadi
[13], bu esa yuqori nerv faoliyatining turiga bog‘liq. Klinik tadqiqotlar yuqori nerv
faoliyatining turi va bemorning temperament xususiyatlarining to‘liq olinadigan
protezlarga moslashish jarayoniga ta’sirini ishonchli tarzda tasdiglaydi.

Yugori nerv faoliyatining turlari (YNF) — nerv tizimining tug‘ma va orttirilgan
xususiyatlarining to‘plami bo‘lib, ular organizmning atrof-muhit bilan o‘zaro ta’sirini
belgilaydi va organizmning barcha funksiyalarida aks etadi. Tug‘ma va orttirilgan
xususiyatlarning yuqori nerv faoliyatida nisbiy ahamiyati sharoitlarga qarab o‘zgarishi
mumkin. Ekstremal sharoitlarda, asosan, tug‘ma mexanizmlar birinchi o‘ringa chigadi.
Nerv tizimining uchta asosiy xususiyati — qo‘zg‘alish va tormozlanish jarayonlarining
kuchi, ularning muvozanati va harakatchanligi — [I.P. Pavlov tomonidan
temperamentning to‘rt turini (xolerik, sangvinik, flegmatik, melanxolik) ajratishga
imkon berdi, ular moslashuvchanlik qobiliyati va nevrozlashtiruvchi agentlarga
chidamliligi bilan farqlanadi. Adabiyotlarga ko‘ra, to‘liq olinadigan protezlarga
moslashishda eng katta giyinchiliklarni melanxoliklar boshdan kechiradi, chunki bu
temperament turining nerv tizimi xususiyatlari, ya’ni qo‘zg‘alish jarayonlariga
nisbatan tormozlanish jarayonlarining ustunligi va ularning past harakatchanligi sabab
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bo‘ladi. Melanxoliklarda moslashish jarayoni aniq sabablar bo‘lmasa ham
giyinlashishi mumkin [54].

Afsuski, bemorning psixologik xususiyatlari tashxislash dalolathomasiga
Kiritilmagan, bu esa stomatolog-ortopedlarga bemorni davolashga tayyorlash va
keyingi samarali moslashish uchun psixologik tekshirish usullarini qo‘llashni istisno
giladi[5]. Moslashish muddatlarini oldindan bashorat gilishda psixologik usullar keng
go‘llaniladi. Biroq, bu usullar subyektiv xarakterga ega bo‘lib, bemorning tish
konstruktsiyalariga moslashishining obyektiv bahosini va moslashish muddatlarini
bashorat qilishni giyinlashtiradi. Shu sababli, bemorning tish konstruktsiyalariga
moslashishining obyektiv integrativ ko rsatkichlarini izlash dolzarb bo‘lmoqda.

Bunday ko‘rsatkich sifatida regulyatorno-adaptiv status indeksi taklif gilingan
bo‘lib, bu orgali bemorning regulyatorno-adaptiv imkoniyatlari aniglanadi[4,9]. Klinik
tadgiqotlar ushbu ko‘rsatkichning ortopedik stomatologiyada amaliy ahamiyatini
ko‘rsatdi. Regulyatorno-adaptiv imkoniyatlar bo‘yicha bemorlar uchta guruhga
bo‘lingan. Yaxshi tartibga solish-moslashish qobiliyatga ega bo‘lgan shaxslarda,
sog‘lom shaxslarga nisbatan tartibga solish-moslashish holati indeksi 39,2% ga
kamroq, sinxronlashish diapazoni 23,9% ga kamroq, yurak nafas sinxronizmi
rivojlanishining davomiyligi esa 25,2% ga ko‘proq bo‘lgan. Qoniqarli tartibga solish-
moslashish qobiliyatga ega bo‘lgan shaxslarda, sog‘lom shaxslarga nisbatan tartibga
solish- moslashish holati indeksi 62,7% ga kamrog, sinxronlashish diapazoni 40,3% ga
kamroq, yurak nafas sinxronizmi rivojlanishining davomiyligi esa 60,2% ga ko‘proq
bo‘lgan. Kam tartibga solish-moslashish qobiliyatga ega bo‘lgan shaxslarda, sog‘lom
shaxslarga nisbatan regulyatorno-adaptiv status indeksi 78,8% ga kamroq,
sinxronlashish diapazoni 53,7% ga kamroq, yurak nafas sinxronizmi rivojlanishining
davomiyligi esa 117,9% ga ko‘proq bo‘lgan. Tadqiqot davomida, yaxshi tartibga
solish-moslashish holatiga ega bo‘lgan shaxslarda, birinchi kunlarda olinadigan
plastinka protezlarini qo‘llashda moslashish jarayoni yaxshi bo‘lishi aniglangan.
Qonigarli tartibga solish-moslashish holatda moslashish qonigarli va uzogroq davom
etadi. Kam tartibga solish-moslashish holatda moslashish jarayoni uzoq davom etadi
va bir oydan ortiq vaqtni oladi [48]. Ta’kidlash kerakki, yuqorida keltirilgan tartibga
solish-moslashish holat indeksi orqali tish konstruktsiyalariga moslashish jarayonini
baholash usuli barcha o‘ziga xos xususiyatlariga qaramay, juda murakkab, ko‘plab
funksional ko‘rsatkichlarni hisobga olishni talab giladi, mehnat talab qiluvchi va vaqt
talab etuvchi usul hisoblanadi.

Yaqinda sun’iy oziq-ovqat bo‘lagidan foydalanish orqali tish-jag* tizimining
holatini tez baholash usuli ishlab chigilgan[5,13]. Klinik tekshiruv natijalari ushbu usul
bemorning tish protezlariga moslashish darajasini funksional va psixologik
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komponentalarni hisobga olgan holda tez va obyektiv baholash imkonini berishini
ko‘rsatdi.

Xronofiziologiya. To‘liq olinadigan tish protezlariga moslashish jarayonida
xronofiziologik jihat muhim ahamiyatga ega. Agar moslashish davrida organizmning
umumiy va mabhalliy fiziologik parametrlarining kundalik o‘zgarish xususiyatlari
hisobga olingan bo‘lsa, moslashish muddatlarini gisgartirish va tish protezlaridan
foydalanish vaqtida jismoniy va psixologik qulaylikni tezda ta’minlash mumkin [19,].
Tadqiqotlar shuni ko‘rsatdiki, moslashishni boshlash va uning keyingi to‘g‘ri davom
etishi uchun eng qulay vaqt oralig‘i og‘zaki suyuqlik umumiy hajmi, og‘iz bo‘shlig‘i
shilliq qavatining taktil sezgirligi va sistolik qon bosimi minimal ko‘rsatkichlariga mos
keladi, bu esa bemorning xronoprofiliga mos keladi. Bunday ish yuritish stomatologik
bemorlarni to‘liq tishsiz boshgarishda tish protezlariga moslashish jarayonini
optimallashtirishga va uning muddatlarini gisgartirishga yordam beradi [20].

Yosh. To‘liq olinadigan stomatologik konstruktsiyalarga moslash davri
bemorning yoshi bilan ham belgilanadi. Qariyalar guruhi, aynigsa yuqgori psixik
funksiyalar (xotira, e’tibor, fikrlash) pasayishi belgilari bo‘lgan bemorlarda moslashish
muddati bir necha oygacha cho‘zilishi yoki sifatli moslashuv bo‘lmasligi mumkin.
Yosh o‘tishi bilan bosh miya po‘stlog‘ining tormozlovchi ta’siri subkortikal
markazlarga nisbatan zaiflashadi. Shundan kelib chigadiki, gariyalarda psixofiziologik
jihat moslashish jarayonlarida o‘ziga xos ahamiyat kasb etadi [8, 10]. Bunday
bemorlarni protezlashda barcha turdagi stressli omillarni oldini olish va bartaraf etish,
shuningdek, farmakologik tuzatishni amalga oshirish muhimdir.

Farmakologik regulyatsiya tish protezlariga moslashish jarayonlari
Tish protezlariga moslashish jarayonini optimallashtirish uchun farmakologik vositalar
qo‘llaniladi. Adabiyotlarda bu magsad uchun dorivor vositalarni lokal va tizimli
qo‘llashga bag‘ishlangan tadqiqotlar mavjud [3]. Masalan, yashli bemorlarda to‘liq
plastinka protezlaridan foydalanishda lokal ozonoterapiyasining samaradorligi
ko‘rsatilgan. Ozonni lokal qo‘llash protez ostidagi va og‘iz bo‘shlig‘idagi
to‘qimalarning bir qator klinik-laboratoriya ko‘rsatkichlarini yaxshilashga yordam
berdi, bu esa umuman bemorlarni tish protezlari bilan ortopedik davolash
samaradorligini oshirdi va uning uzoq muddatli prognozini yaxshiladi [8]. Lokal
qo‘llanadigan antiseptik suyugliklar: romashka gullarining damlamasi, dub qora
po‘stlog‘ining qaynatuvasi, 0,06% xlorheksidin biglyukonat eritmasi, kalendula
tinctura kabi mahsulotlar keng qo‘llaniladi. Ushbu preparatlar og‘iz bo‘shlig‘ining
shilliq qavatlari va parodont to‘qimalariga antiseptik va yallig‘lanishga qarshi ta’sir
ko‘rsatadi, bu esa nafaqat lokal, balki tizimli moslashuv reaksiyalarini amalga oshirish
uchun qulay sharoitlar yaratadi. Agar og‘iz gigiyenasi buzilgan bo‘lsa, tish protezlarini
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ishlatadigan bemorlarda moslashuv muammolari yuzaga keladi. Zamonaviy
dezinfeksiyalovchi vositalar yordamida tish protezlariga g‘amxo‘rlik qilish va ularni
ratsional qo‘llash moslashuv jarayonini normallashtirishga va optimallashtirishga
yordam beradi [14].

Klinikada antioksidant va antigipoksik faollikka ega dori vositalarini lokal
qo‘llash juda samarali bo‘ldi[18]. Masalan, mexsidol (3-oksi-6-metil-2-etilpiridina
suktsinat) va gipoksen (olifen, poli(digidroksifenilen)tiosulfonat natriy) ning parodont
yallig‘lanishi, umumiy xronik parodontitda qo‘llanishi yallig‘lanish jarayonini tezda
to‘xtatdi  va  bemorlarning  funksional = moslashuvini  sezilarli darajada
tezlashtirdi[9,25,30]. Mexsidol va gipoksenning yallig‘lanishga garshi ta’sirida,
ehtimol, ularning antioksidant faolligi asosiy rol o‘ynaydi. Eksperimental yallig‘lanish
modellari asosida gipoksenning nesteroid yallig‘lanishga garshi vositalarning
yallig‘lanishga qarshi ta’sirini kuchaytirishi va o‘zi o‘rta darajadagi yallig‘lanishga
garshi ta’sir ko‘rsatishi aniqlangan[24]. Bemorlarda tish protezlariga moslashishni
shaxsiylashtirilgan farmakologik tuzatish imkoniyatlari ko‘rib chigilmoqda. Dorivor
terapiya vositalari orasida immunomodulyator faollikka ega moddalar o‘rganilgan
bo‘lib, wular ofzgargan mahalliy va umumiy immunitet parametrlarini
normallashtirishga qodir va tish protezlariga moslashish jarayonlarining sifatini
oshiradi. Shu maqgsadda stomatologiyada tabiiy kelib chiqishi bo‘lgan mahalliy
immunomodulyatorlar, jumladan, "Derinat" ishlatiladi. Masalan, "Derinat" ning tish
protezlarini  qo‘yishdan  keyin og‘iz  bo‘shlig‘ining  shilliq  qavatidagi
mikrotsirkulyatsiya jarayonlariga ta’siri o‘rganilgan. Protez qo‘yilgan bemorlarga
an’anaviy tuzatish usullari (antiseptik suyugqliklar bilan yuvish va ilovalar) va "Derinat"
ning 0,25% 1i eritmasini kuniga uch marta qo‘llash orqali 0,5 ml ni protez ostidagi
shilliq gavatga va protezning ichki yuzasiga surish usuli qo‘llanildi. Dori birinchi
kundan boshlab qo‘llanildi. "Derinat" ning qo‘llanilishi protez ostidagi shillig
qavatning kapillyar qon oqimini ijobiy o‘zgartirdi. "Derinat" mikrotsirkulyatsiya
jarayonlarini yaxshiladi va bemorlarning protezlarga moslashishini yaxshiladi[4].

Tizimli ta’sir ko‘rsatadigan preparatlar orasida ortopedik konstruktsiyalarga
moslashish jarayonini yaxshilash uchun bemorning tashvish darajasiga ta’sir qiladigan
va stressga qarshi ta’sir ko‘rsatuvchi dori vositalari keng qo‘llaniladi [3]. Klinik
tadqiqotlarga ko‘ra, kattalar aholisining sezilarli qismi stomatologik aralashuvlarga
nisbatan qo‘rquvni his qiladi. Bemorning psixologik qulayligini ta’minlash
stomatologik davolash xavfsizligining va tish protezlariga moslashish reaksiyalarini
shakllantirishning muhim tarkibiy gismini tashkil etadi. Stress — bu organizmning
kuchli jismoniy yoki psixologik ta’sirga javobini anglatadigan noaniq reaktsiya bo‘lib,
uning ta’sirt bu ta’sirlarga moslashish uchun yo‘naltirilgan. Stressga qarshi
reaktsiyalarning kuchi va yo‘nalishi turli neyroximiyoviy tizimlar tomonidan
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belgilanadi [40, 42], ulardan biri katxolaminergik tizimdir. Chagnog-jabrlanish
hududidagi ko‘pgina aralashuvlar, jumladan stomatologik protezlash jarayonlari
og‘riqli sezgilarga olib kelishi tufayli, ko‘plab bemorlar stomatologga murojaat
gilganda nervozlik, tashvish va qo‘rquvni his qgilishadi. Kattalar aholisining taxminan
5% stomatologik aralashuvlarga nisbatan juda kuchli qo‘rquvni his qiladi, 20-30% esa
kuchli yoki o‘rta darajadagi qo‘rquvni his giladi. Bunday bemorlar uchun stomatologga
tashrif psixologik stress manbai hisoblanadi[5,8].

Davolash jarayonida bemorlarning gemodinamik ko‘rsatkichlari, nafas olish,
gondagi glyukoza darajasi, terlashning kuchayishi, mavjud somatik kasalliklarning
yomonlashuvi va boshqa o‘zgarishlar yuz berishi mumkin, natijada tish protezlariga
moslashish jarayonlari sekinlashadi[9].

Bularning barchasi, albatta, davolash sifatiga ta’sir qiladi va shifokor tomonidan
hisobga olinishi kerak. Bemorlarning psixo-emotsional holatini farmakologik tuzatish
uchun stomatologik gabulda benzodiazepinlar hosilalari qo‘llanilishi mumkin, ular
xavotir, tashvish, qo‘rquv va emotsional taranglikni samarali ravishda kamaytirib,
stress-himoyaviy ta’sir ko‘rsatadi. Biroq, benzodiazepinlar o‘zining sedativ, uyquni
keltirib chigaruvchi va miorelaksant ta’siriga ega bo‘lgani uchun digqatni jamlash,
reaksiyalar tezligini kamaytiradi, natijada bemorning ish faoliyati pasayadi. Dori
vositalariga bog‘liglikning rivojlanishi ehtimoli tufayli bu preparatlar qisqa kurslarda
qo‘llaniladi[5,7]. Bundan tashqari, ushbu vositalardan foydalanish gat’iy hisob-kitobni
va nazoratni talab qiladi va stomatolog shifokori ularni mustaqil ravishda qo‘llash
imkoniyatiga ega emas. Bularning barchasi stomatologiya sohasida samarali va xavfsiz
stress-himoya vositalarni izlash zarurligini  ko‘rsatadi, jumladan ortopedik
stomatologiyada ham.

Adabiyotlarda stomatologiyada farmakologik stress-himoya o‘rganish bo‘yicha
bir gator tadgigotlar natijalari keltirilgan. Masalan, ambulator stomatologik gabulda
stress holatlarini tuzatish uchun "Afobazol" dori vositasi va "Adrenalin S30"
gemopoetik preparatining samaradorligi o‘rganilgan [3]. Ushbu preparatlarning
samaradorligini baholash mezoni sifatida, Spilberger testiga asosan vaziyatli xavotir
darajasining o‘zgarishi, gemodinamik ko‘rsatkichlarning normallashishi va og‘iz
suyugligida katexolaminlar migdorining kamayishi aniglangan [11].

"Afobazol" (Farmstandart, Rossiya) anksiolitik vositalaridan biri bo‘lib, yangi
istigbolli dorilar gatoriga kiradi. Ushbu preparatning miorelaksant xususiyatlari, xotira
va diqqat ko‘rsatkichlariga salbiy ta’siri yo‘q. Uni qo‘llashda dori vositalariga
bog‘liglik paydo bo‘lmaydi va bekor qilish sindromi rivojlanmaydi. Preparatning
ta’siri asosan anksiolitik (xavotirga qarshi) va yengil stimulansiya (faollashtiruvchi)
ta’sirlarining kombinatsiyasida namoyon bo‘ladi. "Afobazol" ning eng katta
samaradorligi psixovegatativ buzilishlar bilan bog‘liq xavotirli holatlarda kuzatiladi
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[1]. Bemorlar uchun qulaylik yaratadigan jihati shundaki, preparat retseptsiz sotiladi.
Stomatologiyada uning qo‘llanilish imkoniyati aniqlangan. Tadqiqotlarda preparatni
uzoq vaqt qo°‘llashda stress-himoya ta’sir besh-olti kundan so‘ng kuzatilgan [3]. Ammo
stomatologiyada preparatning tezkor ta’sirini kutish zarurati mavjud. "Afobazol" ni
bitta dozada 20 mg 50 daqgiga davomida stomatologik aralashuvdan oldin qo‘llash
vaziyatli xavotir darajasini kamaytiradi, ammo og‘iz suyuqlig‘idagi katexolaminlar
miqdorini kamaytirmaydi. Shu sababli, tadqiqot mualliflarining fikriga ko‘ra, ushbu
preparatni bitta qo‘llashni stomatologik gabulda stressni tuzatish uchun tavsiya qilish
mumkin emas [3].

Shaxsiy xavotir darajasi yuqori bo‘lgan bemorlarda "Adrenalin S6" gemopoetik
preparatining stress-himoya ta’siri aniglangan. "Adrenalin S30" preparati stomatologik
amaliyotda tibbiy tayyorgarlik uchun qo‘llanilganida, u xavotir darajasini va
katexolaminlar miqdorini barcha ko‘rsatkichlar bo‘yicha kamaytiradi va stressni
tuzatish uchun stomatologlar tomonidan mustaqil ravishda qo‘llash uchun tavsiya
etiladi. Yuqorida tilga olingan mahalliy antigipoksanlar/antioksidantlar meksidol va
gipoksen tizimli qo‘llanilganda stress-himoya[16, 30] va organoprotektiv ta’sir[25, 26,
27, 30] ko‘rsatadi. Ehtimol, bu ta’sir meksidol va gipoksendan olingan preparatlarning
mitoxondrial stressga garshi moslashuv faktorlari va mitoxondrial energiya
funksiyasiga himoyaviy ta’sirini boshqaruvchi ta’siridan kelib chiqqan[3, 13].
Meksidol va gipoksenda kuchli antioksidant xususiyatlar mavjud bo‘lib, bu oksidlanish
stressining oldini oladi. Meksidol va gipoksen farmakodinamikasiga oid keltirilgan
faktlar, bu preparatlarni nafagat lokal, balki tizimli ravishda ham stress-himoya
vositalar sifatida stomatologik konstruktsiyalarga bemorlarni moslashtirish jarayonini
optimallashtirish uchun ishlatish mumkinligini ko‘rsatadi.

Xulosa

Stomatologik konstruktsiyalarga (tish protezlari) moslashish masalasi ortopedik
stomatologiyada muhim masalalardan biridir, chunki bu ko‘plab hollarda stomatologik
protezlash muvaffagiyatini belgilaydi. Moslashish jarayoni - bu murakkab va
ko*pincha uzoq davom etadigan jarayon bo‘lib, ko‘plab mahalliy va tizimli omillarga
bog‘liq. Biroq, moslashish jarayonlarida yetakchi rolni neyrofiziologik mexanizmlar
egallaydi, ular markaziy va periferik (vegetativ va somatik) nerv tizimining sifat
jihatidan boshga sensorik stimullarga moslashuv reaksiyasining rivojlanishini
ta’minlaydi. Tish protezlariga moslashish, albatta, protezlangan bemorning tish-jag*
tizimining morfologik-funksional xususiyatlariga bog‘liq, ammo ko‘proq markaziy
nerv tizimi va yuqori nerv faoliyatining xususiyatlariga bog‘liq. Bemorlarning tish
protezlariga moslashish jarayonini optimallashtirish uchun turli farmakologik
vositalarning mahalliy va tizimli qo‘llanilishi mumkin. Tizimli ta’sir ko‘rsatadigan
vositalardan odatda anksiolitik va stress-himoya ta’sirga ega bo‘lgan preparatlar
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ishlatiladi. Farmakologik tuzatish vositalarini tanlashda bemorning yoshi, markaziy
nerv tizimining funksional faolligi va yuqori nerv faoliyatining xususiyatlarini hisobga
olish zarur. Ko‘pincha tish protezlariga moslashish jarayonini farmakologik tartibga
solish melanxolik temperament turiga ega bo‘lgan odamlarda talab qilinadi. Mahalliy
antigipoksanlar/antioksidantlar bo‘lgan meksidol va gipoksen, ular yallig‘lanishga
garshi, stress-himoya va organoprotektiv ta’sir ko‘rsatishi bilan, shuningdek, tish
protezlariga moslashish jarayonini optimallashtirish uchun tavsiya etilishi mumkin.
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Annotatsiya: Ushbu ilmiy ish O ‘zbekistonda ERTIKO texnologiyalarini joriy
etishning ilmiy asoslari va istigbollari masalasini o ‘rganadi. Elektr transporti va
energiya samaradorligini oshirishga qaratilgan texnologiyalar O zbekiston sharoitida
qganday qo ‘llanilishi mumkinligini, ularning iqtisodiy va ekologik foydalarini tahlil
giladi. Tadgigotda ERTIKO tizimlarining samaradorligi, xavfsizligi, arzonligi va
ularni amaliyotga tatbiq etishning yuridik jihatlari, shuningdek, bu texnologiyalarni
rivojlantirish uchun zarur bo ‘Igan ilmiy, igtisodiy va normativ-huquqiy asoslar ko ‘rib
chigiladi. Ushbu magqgola, O ‘zbekistonning transport infratuzilmasini yanada
rivojlantirish uchun istigbolli yo ‘nalishlarni aniglashga yordam beradi.

Kalit so‘zlar: ERTIKO, elektron transport, infratuzilma, energiya

samaradorligi, ekologik ta’sir, normativ-huquqiy asoslar, innovatsiyalar, transport
tizimi.

Abstract: This scientific paper explores the scientific foundations and prospects
of implementing ERTIKO technologies in Uzbekistan. It analyzes how these
technologies aimed at improving electric transportation and energy efficiency can be
applied in the context of Uzbekistan, focusing on their economic and ecological
benefits. The study examines the effectiveness, safety, affordability of ERTIKO systems,
and the legal aspects of their practical implementation, as well as the necessary
scientific, economic, and regulatory foundations for the development of these
technologies. This research will help identify promising directions for further
development of Uzbekistan’s transport infrastructure.

Key words: ERTIKO, electric transport, infrastructure, energy efficiency,

ecological impact, regulatory foundations, innovations, transport system.
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Kirish (Introduction)

XXI asrda transport infratuzilmasini ragamlashtirish, avtomatlashtirish va
bargaror energiya manbalaridan foydalanish global rivojlanishning muhim
yo‘nalishlaridan biriga aylandi. Intellektual transport tizimlari (ITS — Intelligent
Transport Systems) transportning samaradorligini oshirish, yo‘l harakati xavfsizligini
ta’minlash va ekologik bargarorlikni ta’minlashga qaratilgan innovatsion yechimlar
majmuasidir. Intelektual transport tizimlari (ITT) — bu transport infratuzilmasining
samaradorligini oshirish, xavfsizlikni ta’minlash va yo‘l harakatining boshqarilishini
yaxshilash uchun zamonaviy axborot va kommunikatsiya texnologiyalarini qo‘llashni
anglatadi. ITT, transport tarmoglarini boshqarishning avtomatlashtirilgan va
optimallashtirilgan usullarini taqdim etadi va transport tizimlarida yuzaga keladigan
muammolarni tez va samarali hal etishga yordam beradi. Ular ko‘pincha quyidagi
magqsadlarni amalga oshirishga yo‘naltirilgan: 1. Xavfsizlikni oshirish: Yo‘l harakati
xavfsizligini ta’minlash, yo‘l-transport hodisalarining oldini olish va halokatlarni
kamaytirish. 2. Trafik oqimining boshgqarilishi: Yo‘llardagi trafikni optimallashtirish,
navbatlarni gisqartirish va transport harakatining samaradorligini oshirish. 3. Atrof-
muhitni himoya qilish: Transport tizimlarining ekologik ta’sirini kamaytirish, ya’ni
uglerod izlarini gisgartirish va energiya resurslarini samarali ishlatish. 4. Transport va
logistika sohalarini optimallashtirish: Yuki va yo‘lovchilarni samarali tashish,
resurslarni optimal tagsimlash, yo‘nalishlar va reyslarni boshqarish.

Intelektual transport tizimlarining asosiy turlari: 1. AVM (Advanced Vehicle

Management) — ilg‘or transport boshqaruvi tizimlari, masalan, avtomatik to‘xtash,
tezlikni nazorat qilish, elektron kartalar orqali to‘lov qilish. 2. ITS (Intelligent
Transport Systems) — transport tizimlarini boshqarish, yo‘l harakatini optimallashtirish
va transport xavfsizligini ta’minlash uchun ishlab chiqilgan tizimlar.
V2X (Vehicle to Everything) — transport vositalari va infratuzilma o‘rtasida ma’lumot
almashish tizimi, bu orgali avtomobillar bir-biri va yo‘l infratuzilmasi bilan aloqa
o‘rnatadi. Telematik tizimlar — transport vositalarining joylashuvi, tezligi va boshga
holatlarini monitoring qilish va boshgarish tizimlari. Yo‘l harakati oqimining
optimallashtirilishi va navbatlarning kamayishi. Avtomobilsozlikda va transportda
yangiliklar joriy etish orgali transport tizimlarining samaradorligi oshadi. Ekologik
ta’sirning kamayishi va uglerod chiqindilarining gisqarishi.

Intelektual transport tizimlari har bir transport infratuzilmasining samarali
ishlashini ta’minlash va uning igtisodiy, ekologik va xavfsizlik jihatlarini yaxshilashga
katta hissa qo‘shadi. Bu tizimlar rivojlanayotgan texnologiyalarni, ayniqsa
avtomatlashgan va elektr transport tizimlarini qo‘llab-quvvatlashga imkon beradi.
ERTICO - ITS Europe loyihasi Yevropa Ittifogida ITS texnologiyalarini rivojlantirish
va ularni joriy etish bo‘yicha yetakchi tashabbus hisoblanadi. ERTICO (European
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Road Transport Telematics Implementation Coordination Organization) — bu
Yevropada yo‘l transporti telematikalarini joriy etish va muvofiglashtirish bilan
shug‘ullanadigan tashkilot. Ushbu loyiha shahar harakati, logistika, yo‘l harakati
xavfsizligi, ekologik transport yechimlari va avtomatlashtirilgan boshqgaruv tizimlarini
takomillashtirishni maqgsad qilgan. O°‘zbekiston transport infratuzilmasini
modernizatsiya qilish jarayonida ERTICO tajribasi va texnologiyalarini qo‘llash
imkoniyatlarini ilmiy asosda tahlil gilish dolzarb masala hisoblanadi. Ushbu maqola
ERTICO texnologiyalarining O°‘zbekiston sharoitida joriy etish imkoniyatlari,
istigbollari va tavsiyalarini ilmiy nuqgtayi nazardan yoritishga garatilgan.

Tadqgigot metodologiyasi (Methods)

Ushbu tadqgigotda quyidagi ilmiy metodlardan foydalanildi:

Adabiyotlarni tahlil qilish: ITS texnologiyalari va ERTICO loyihasi bo‘yicha
xalqaro ilmiy maqolalar, hisobotlar va amaliyotlar o‘rganildi. Statistik tahlil:
O‘“zbekiston transport infratuzilmasiga oid rasmiy ma’lumotlar, yo‘l harakati oqimlari
va elektr transporti bo‘yicha iqtisodiy ko‘rsatkichlar tahlil qilindi.

Tadgiqgot natijalari va muhokama (Results & Discussion)

ERTICO texnologiyalarining O°‘zbekistonda qo‘llanishi mumkin bo‘lgan
sohalari. ERTICO tomonidan ilgari surilgan ITS texnologiyalarini O‘zbekistonda
quyidagi yo‘nalishlarda joriy etish mumkin:

1. Shahar transport tizimlarini ragamlashtirish va optimallashtirish

Aqglli svetofor tizimlari va real vaqt rejimidagi harakat ogimlarini boshqgarish
tizimlarini joriy etish. Yo‘lovchi oqimini tahlil giluvchi sun’iy intellekt asosidagi
dasturlarni ishlab chiqish. Jamoat transporti yo‘nalishlarini optimallashtirish orqali
samaradorlikni oshirish.

2. Elektr transportini rivojlantirish va zaryadlash infratuzilmasini yaratish

Elektr transport vositalarining (EV) ulushini oshirish uchun normativ-huqugiy
bazani takomillashtirish. Quyosh energiyasidan foydalanuvchi aglli zaryadlash
stansiyalarini joylashtirish. Elektromobillar uchun "aqlli yo‘l" texnologiyalarini
sinovdan o‘tkazish.

3. Yo‘l harakati xavfsizligini oshirish va avtomatlashtirish

Transport vositalarining bir-biri bilan (V2V) va infratuzilma bilan (V2I)
bog‘lanishini ta’minlovchi texnologiyalarni joriy qilish. Radar va sun’iy intellekt
asosida harakatni nazorat qilish tizimlarini ishlab chigish. Avtomatlashtirilgan tezlik
cheklovchi tizimlar va aqlli yo‘l belgilarini joriy etish.

4. Logistika va yuk tashish tizimlarini avtomatlashtirish
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Intellektual yuk tashish tizimlari orqali tranzit yo‘nalishlarini optimallashtirish.
Smart-logistika platformalari yordamida bojxona jarayonlarini tezlashtirish. Elektr yuk
transportini rivojlantirish orgali atrof-muhit ifloslanishini kamaytirish.

ERTICO texnologiyalarini joriy etishdagi asosiy muammolar:

1. Infratuzilmaning yetarlicha rivojlanmaganligi

O‘zbekistonda mavjud yo‘l va transport infratuzilmasi ITS texnologiyalariga
to‘lig mos emas. Yangi ITS tizimlarini integratsiya qilish uchun zamonaviy tizimlarga
ehtiyoj mavjud.

2. Moliyaviy va huqugiy cheklovlar

ITS texnologiyalarini joriy gilish uchun yirik investitsiyalar talab etiladi. Elektr
transport va ITS tizimlarini rivojlantirish bo‘yicha mavjud normativ-huqugiy bazani
takomillashtirish zarur.

3. Kadrlar yetishmovchiligi. ITS bo‘yicha malakali muhandis va mutaxassislar
yetarli emas. Universitetlarda ITS bo‘yicha maxsus o‘quv dasturlarini joriy etish lozim.

Xulosa va tavsiyalar (Conclusion & Recommendations)

O‘zbekistonda ERTICO loyihasi texnologiyalarini joriy etish orqali transport
tizimini ragamlashtirish, xavfsizligini oshirish va ekologik barqarorlikni ta’minlash
mumkin. Biroq, buni amalga oshirish uchun quyidagi strategik yo‘nalishlar bo‘yicha
ish olib borish lozim:

1. ITS bo‘yicha normativ-huquqgiy bazani takomillashtirish. ITS texnologiyalarini
joriy etish bo‘yicha maxsus qonunchilik ishlab chiqish. Elektr transport va aqlli yo‘l
tizimlarini qo‘llab-quvvatlovchi solig imtiyozlarini joriy qilish.

2. Elektr transport infratuzilmasini rivojlantirish. Quyosh energiyasida ishlovchi
zaryadlash stansiyalarini joylashtirish. Elektr transport vositalari uchun subsidiyalar va
solig imtiyozlarini kengaytirish.

3. ERTICO hamkorligida tajriba loyihalarini amalga oshirish. Toshkent,
Samargand va Nukus shaharlarida ITS texnologiyalari bo‘yicha pilot loyihalar
o‘tkazish. Yevropa Ittifogi va xalgaro tashkilotlar bilan hamkorlikni rivojlantirish.
O‘zbekiston ITS texnologiyalarini rivojlantirishga qaratilgan strategik yo‘nalishlarni
amalga oshirish orgali ERTICO tajribasidan samarali foydalanish va transport tizimini
innovatsion yechimlar bilan modernizatsiya qilish imkoniyatiga ega.
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ANNOTATSIYA
Tagdim etilayotgan maqolada loviya qobig‘i asosida olingan biomassa
yordamida suv muhitida Cr (IIl) ionlarini olib tashlash imkoniyatlari o rganildi.
Tadgigot davomida biosarbent tayyorlash texnologiyasi sorbsion jarayonga ta’sir
giluvchi asosiy omillar va ularning samaradorligi baxolandi.
Kalit so*zlar: loviya qobig ‘i Cr3*, sorbsiya, biomassa, sorbsiya kinetilasi og ‘ir
metallar, karbamid, Natriy gidroksid.

COPBIIUA Cr3+ C BMOMACCOM HA OCHOBE HIEJIYXHU BOBOB

ABCTPAKTHBIH
B npeocmasnennoii cmamove usyuenwvt ozmodcHocmu yoanenus uonog Cr (I1l) uz
B00HOU cpedbl ¢ NHOMOWBIO OUOMACCDI, NOJYUEHHOU HA OCHO8e 00o10uKku paconu. B
X00e uccnedo8anus ObLIU U3YUEeHbl MEXHON02US NOO20MOBKU OUOCOPOEHMA, OCHOBHbBIE
Gaxmopul, erusOwUe HA COPOYUOHHDLI NPOYECe, U OYeHeHa UX dppexmusHocms.
Knwueswvie cnoea: Obonouka c¢haconu, Cr', copoyus, buomacca, KuHemuxa
copoyuu, msaxcenvie MeEmaivl, Kapoamuo, 2UOPOKCUO HAMPUSL.
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SORPTION OF Cr3+ TO BEAN HUSK-BASED BIOMASSES

ABSTRACT
The paper presented explores the possibilities of removing Cr(l11) ions in the
aquatic environment using biomass derived from bean husks. During the study, the
biosarbent preparation technology, the main factors influencing the sorption process
and their efficacy were evaluated.
Keywords: Bean shell, Cr*', sorption, biomass, sorption kinetics, heavy metals,
urea, sodium hydroxide.

KIRISH

Cr** 1onining ortiqgcha miqdori va doimiy ta’siri organizmda zaharli ta’sirlar
yuzaga kelishiga sabab bo‘lishi mumkin[1]. Biroq, ma’lum darajada xrom, organizm
uchun muhim mikromineral bo‘lib, insulin metobolizmini tartibga solishda yordam
beradi. Shunga qaramay, Cr** ionining salbiy ta’sirlari va undan xavfli holatlar yuzaga
kelishi mumkin[2]. Insonning etarlicha yuqori xrom konsentratsiyasiga ta’siri uning
toksik, genotoksik va kanserogen ta’siri tufayli potentsial zararga olib kelishi
aniglangan[3]. Xrom Toksik moddalar va kasalliklar reestri agentligi (ATSDR)
tomonidan chiqarilgan ma’lumotlarga ko‘ra dunyodagi 50 ta zaharli moddalardan, 8
o‘rinni egallaydi [4]. Bundan tashqari odamlarda Cr** ioniga allergik reaktsiyalar
rivojlanishi mumkin, masalan, teri toshmalari, qichishish va yallig‘lanishi kabi
asoratlarga sabab bo‘ladi.

Biomassa tayyorlash: Tadqgiqotda sorbent sifatida loviya qobig‘idan
foydalanildi. Xomashyo dastlab distillangan suvda yuvilib, 60°C da quritildi.
Quiritilgan gobiglar maydalanib, elek orgali 0,5-1 mm zarrachalar ajratib olindi. Sholi
qobig‘i mexanik aralashmalardan tozalandi, ishqorning 3 % li eritmasida 24 soat
goldirildi. Distillangan suvda neytral holatgacha yuvildi hamda quritildi. Modifikatsiya
jarayoni uchun magbul sharoit aniglandi.

Sorbsion tajribalar: Magbul sharoitda olingan biosorbentdan 0,5 gr olinib 100
ml Cr** eritmasiga xona haroratida sorbsiyasi o‘tkazildi.

- pH ta’siri: Eritma pH 2 dan 8 gacha bo‘lgan diapazonda tekshirildi.
- Vaqt ta’siri: Sorbsiyaning davomiyligi 1soatdan 4 soatgacha kuzatildi.
Adsorbsion qobiliyatni aniqlagan natijalar Adsorbsion qobiliyatni o‘rganish
uchun modifikatsiyalangan loviya qobig‘i CrCls ning turli konsentratsiyadagi
eritmalariga solib ko‘rildi. 0.0025 M, 0.005 M, 0.01 M va 0.025 M konsentratsiyadagi
CrCls eritmalari tayyorlandi. Har bir tajriba uchun 1 g modifikatsiyalangan loviya
qobig‘i 100 ml eritmaga qo‘shilib, xona haroratida 24 soat davomida qoldirildi. Metall
ionlarining qoldiq konsentratsiyasi atom-absorbtsion spektrofotometriya (UV-1800)

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 45



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

yordamida aniglandi. Biosorbentning Cr (III) ionlarini yutish miqdori quydagi formula
bo‘yicha hisoblandi:

(Ci—C. W

m

X Ar

e =

Bu yerda:

q. — adsorbsiyalangan ionlar miqgdori (mg/g),

Co — boshlang‘ich ion konsentratsiyasi (mg/L),
C. — muvozanatdagi ion konsentratsiyasi (mg/L),
V — eritma hajmi (L),

m — sorbent massasi (g),

Ar—nisbiy atom massa .

Natijalar va munozara: Modifikatsiyalangan loviya qobig‘ining Cr(III) ionlarini
adsorbsiya qilish qobiliyati yuqori bo‘lib, maksimal yutish miqdori 1 g biosorbent
uchun 332.56 mg tashkil etdi. Loviya qobig‘idan olingan biomassa Cr** ionlarini
samarali yutishi aniglangan. Sorbsion jarayonning natijalari turli sharoitlarda tahlil
gilindi.

Xulosa: Cr** inson organizmi uchun zarur bo‘lgan elementlardan biri bo‘lsa-da,
uning haddan tashqari miqdori salbiy ta’sir ko‘rsatishi mumkin. Olingan natijalar shuni
tasdiglaydi. Loviya qobig‘i asosidagi biomassa Cr>" ionlarini samarali yutadi. Sorbsion
jarayon pH, harorat va vaqtga bog‘liq holda o‘zgaradi. Ushbu biomassa ekologik toza
va iqtisodiy jihatdan qulay alternativ adsorbent hisoblanadi.
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ABSTRACT

This article examines some of the issues in the International Space Station’s (1SS)
energy system and their possible solutions. The ISS relies on a complex energy system
powered by solar panels and rechargeable batteries to ensure continuous operation.
However, solar panel degradation, battery failures, and power distribution issues
threaten the station’s efficiency and can negatively impact critical systems such as life
support, communication, and scientific equipment. Addressing these challenges
requires continuous monitoring, advanced diagnostic technologies, and innovative
solutions such as robotic maintenance. This research explores advanced methods
aimed at improving the reliability of the ISS energy system and contributes to the
development of efficient energy supply strategies for future space missions.

Key words: International space station (ISS), energy system, ISS Roll-Out solar
arrays (IROSA), autonomous maintenance, space sustainability, energy storage.

INTRODUCTION

The International Space Station (I1SS) is one of the most significant achievements
in human space exploration, symbolizing international collaboration and scientific
progress. Functioning as a permanently crewed orbital laboratory, the ISS relies on a
highly sophisticated and reliable energy system to sustain its operations, including life
support, scientific research, communication, and navigation. Given the station’s
continuous need for power, its energy system must operate efficiently under extreme
space conditions while ensuring long-term sustainability.

The ISS primarily generates power through extensive solar arrays, storing surplus
energy in rechargeable batteries for use during orbital night cycles. However, the space
environment presents severe challenges that can compromise the efficiency and
reliability of this system. One of the most critical issues is the gradual degradation of
solar panels due to prolonged exposure to intense solar radiation, atomic oxygen, and
micrometeoroid impacts. Over time, this deterioration reduces energy generation
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capacity, potentially affecting vital onboard functions. Additionally, battery failures
and power distribution anomalies have been documented, occasionally leading to
power shortages that disrupt essential systems. These malfunctions not only threaten
the station’s operational stability but also necessitate complex and costly maintenance
procedures, often requiring extravehicular activities (EVAS) or robotic servicing
missions.[1].

Addressing these technical challenges is crucial for maintaining the ISS’s long-
term viability and for advancing energy management strategies applicable to future
deep-space missions. This study investigates the most prevalent technical failures in
the ISS energy system, the methods used for fault detection and resolution, and
emerging innovations aimed at improving the resilience of space-based power
infrastructures. By analyzing historical malfunctions, ongoing technological upgrades,
and prospective advancements, this research provides valuable insights into enhancing
energy sustainability for both current and future space missions.

METHODOLOGY

To evaluate the technical malfunctions in the International Space Station’s (ISS)
energy system, this study adopts a quantitative analytical approach, integrating real-
world performance data, mathematical modeling, and historical failure case studies.
The focus is on solar panel degradation and battery efficiency loss, both of which
significantly impact the station’s energy sustainability. By quantifying these factors,
we can better understand long-term energy system performance, identify critical
vulnerabilities, and propose improvements for both the ISS and future space missions.

Solar Panel Degradation Analysis

The ISS is equipped with eight solar array wings (SAWSs) that convert sunlight into
electrical energy. At full operational capacity, these panels generate approximately 120
kW of power. However, prolonged exposure to space radiation, atomic oxygen,
micrometeoroid impacts, and extreme thermal cycling gradually degrades their
efficiency, reducing power generation over time.[2].

Degradation Model

Based on NASA’s operational data, ISS solar panels degrade at an estimated rate
of 0.25% per year. To assess the impact of this degradation over time, we use the
exponential decay formula for power loss:

Pi=Pox (1-d)
where:

« Py =Power output after t years

« Po = Initial power output (120 kW)

« d = Annual degradation rate (0.0025)

o t=Timein years
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For a 20-year operational period, the power output is calculated as:
P2 =120 x (1 — 00025)20

Pyo=120x 0.9512 ~ 114.14 kW

This result indicates that after 20 years, the solar panels generate 114.14 kW,
reflecting a total power loss of 5.86 kW. Such a decline can significantly impact the
availability of electricity for life support systems, scientific instruments, and
communication modules.

Environmental Stressors and Their Effects
Several environmental stressors contribute to panel degradation:

. Solar Radiation: High-energy particles damage photovoltaic cells, reducing

their efficiency.

« Micrometeoroid Impacts: Tiny space debris can create microfractures in the
panels, leading to long-term performance deterioration.

« Thermal Cycling: The ISS experiences extreme temperature shifts (~+200°C
to -200°C) during each orbit, causing expansion and contraction stress on solar
cells.

Given these constraints, developing radiation-resistant photovoltaic materials and

self-repairing coatings is essential for future space missions.

Battery Storage Efficiency Analysis

Since the ISS orbits Earth every 90 minutes, it spends approximately 35 minutes in
darkness per orbit. During this period, power is supplied by rechargeable lithium-ion
batteries, which store excess energy from the solar arrays. While these batteries initially
operate at 95% efficiency, their performance gradually declines due to repeated charge-
discharge cycles, internal resistance buildup, and material fatigue.

Efficiency Loss Model

The rate of efficiency loss is estimated at 0.5% per year. To determine battery
efficiency over time, we use a linear decay model:

Ei=Eo—(rxt)
where:

. [E= Battery efficiency after t years

« Eo= Initial efficiency (95%)

« = Annual degradation rate (0.005)

o t=Timein years
For a 15-year period, the efficiency is calculated as:

Eis=95—(0.5 x 15)
E15 =87.5%

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 49


https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

This means that after 15 years, battery efficiency drops to 87.5%, leading to
increased energy loss and reduced power availability. The decline in efficiency affects
energy storage capacity, system redundancy, and emergency power reserves, making
regular battery replacement crucial for sustaining ISS operations.[3].[4].

Factors Contributing to Battery Degradation

. Charge-Discharge Cycling: Frequent cycling accelerates electrode material

wear.

« Thermal Stress: Temperature fluctuations impact electrolyte stability and ion

transport.

. Radiation Damage: Prolonged exposure to high-energy particles leads to

chemical degradation.

Addressing these challenges requires the development of solid-state batteries, high-
energy-density lithium-sulfur cells, and automated battery management systems to
enhance performance and lifespan.

Maintenance and Upgrade Strategies

To counteract energy losses caused by solar panel degradation and battery
inefficiency, NASA and its international partners implement periodic maintenance and
upgrade programs.

Battery Replacement Initiatives

In 2017, NASA initiated a large-scale replacement program to upgrade aging
nickel-hydrogen batteries with lithium-ion batteries, significantly improving energy
efficiency and storage capacity. However, as lithium-ion technology also degrades over
time, research into next-generation battery materials (such as graphene-based anodes)
IS ongoing.[5].

Solar Panel Upgrades

To address declining power output, new-generation solar arrays such as Roll-Out
Solar Arrays (ROSA) are being deployed. These panels are lighter, more flexible, and
more efficient, offering 30% higher power output compared to older arrays.

Future advancements in perovskite solar cells, thin-film photovoltaics, and self-
healing materials could further enhance energy production for both the ISS and deep-
space missions.[6].

Robotic Maintenance Systems

To reduce astronaut exposure to space hazards, NASA and international agencies
are developing robotic maintenance solutions, including:

. Canadarm2: A robotic arm used for precise component replacements.

« Astrobee Robots: Autonomous inspection units for detecting power system

anomalies.
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« Future Al-assisted Repair Drones: Designed for real-time diagnostics and
self-repair.
RESULTS
The analysis of the International Space Station (ISS) energy system over time
reveals critical challenges associated with solar panel degradation and battery
efficiency loss. Quantitative calculations highlight the extent of these issues and their
direct impact on power availability, emphasizing the necessity for continuous
maintenance, technological advancements, and energy management improvements.

Solar Panel Degradation Analysis

Using the exponential decay model, we found that over 20 years, the ISS solar
panels’ power output decreases from 120 kW to 114.14 kW, resulting in a total energy
loss of 5.86 kW. While this decline may seem relatively minor, it has significant
implications for energy distribution among life-support systems, scientific instruments,
and communication devices.[7].

Operational Impact of Solar Panel Degradation

« During High-Demand Periods: Power shortages are particularly concerning
during spacewalks, high-energy-consuming experiments, or simultaneous
operation of multiple onboard systems.

« Cumulative Power Loss: As degradation continues, the station may experience
increased power constraints, necessitating either power-saving measures or
additional solar arrays to compensate for losses.

. Mitigation Strategies: To counteract this, NASA and its partners have
implemented periodic solar array augmentations, most notably the deployment
of ISS Roll-Out Solar Arrays (IROSA). These upgraded arrays increase energy
production by up to 30% while requiring less mass and volume than previous
solar panels.

Battery Storage Efficiency Analysis

The study of battery efficiency loss over a 15-year operational period demonstrates

a drop from 95% to 87.5%, representing a 7.5% reduction in usable stored energy. This
means that for every 100 kWh of stored energy, only 87.5 kWh remains available for
use, leading to an increased reliance on solar power during daylight periods and
suboptimal energy distribution.

Implications of Battery Degradation

« Increased Dependency on Solar Energy: As battery efficiency declines, the ISS
must rely more heavily on direct solar energy, which limits flexibility during
orbital night cycles.

« Cumulative Energy Loss: Over thousands of charge-discharge cycles, the
reduced battery performance translates into significant energy inefficiencies.
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« Replacement and Upgrade Programs: In response, NASA initiated a battery
replacement program in 2017, replacing outdated nickel-hydrogen batteries with
lithium-ion units. While these newer batteries offer improved performance, they
are still subject to long-term degradation, necessitating further advancements in
energy storage technologies.

Implications and Future Considerations

While the ISS energy system remains one of the most advanced in spaceflight
history, these findings underscore its vulnerability to long-term degradation. The
observed decline in solar power generation and battery efficiency highlights the need
for continuous system upgrades, material innovations, and optimized energy
management strategies.[8].[9].

Potential Solutions to Mitigate Power Losses

1. Frequent Solar Panel Replacements: Increasing the deployment of iIROSA arrays
to restore lost power capacity.

2. Next-Generation Battery Technologies: Exploring solid-state batteries or
lithium-sulfur cells, which offer higher energy density and lower degradation
rates than current lithium-ion models.

3. Advanced Energy Management Systems: Implementing Al-driven power
optimization algorithms to reduce waste and maximize efficiency.

4. Self-Healing Solar Materials: Research into radiation-resistant photovoltaic
cells that can repair microdamage autonomously.

5. Hybrid Power Systems: Investigating alternative energy sources, such as fuel
cells or nuclear power, for supplementary energy generation in future space
missions.

Broader Impact on Space Exploration

The insights from this study are not only vital for maintaining the long-term
sustainability of the ISS but also for designing resilient power systems for lunar
habitats, Martian bases, and deep-space missions. Addressing these challenges today
will pave the way for more efficient and durable energy solutions in the future.

DISCUSSION
The findings of this study emphasize the critical impact of long-term solar panel
degradation and battery efficiency loss on the ISS energy system. These challenges
directly affect the station’s operational sustainability, necessitating continuous
monitoring, maintenance, and system upgrades to ensure a stable power supply for
essential functions such as life support, scientific research, and communication.
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Challenges and Solutions in Solar Panel Degradation

Analysis of the ISS’s solar power system indicates that after 20 years, solar array
efficiency declines, leading to a cumulative power loss of approximately 5.86 kW.
While this reduction might seem minimal relative to the station’s 120 kW total
capacity, its impact becomes more pronounced during high-energy-demand operations
such as extravehicular activities (EVAs) or simultaneous high-power scientific
experiments. If left unaddressed, this degradation could lead to significant energy
shortages, affecting mission safety and scientific productivity.
To counteract these losses, several strategies have been implemented:

« Deployment of New Solar Arrays — The recent integration of 1SS Roll-Out
Solar Arrays (IROSA) has enhanced power generation by supplementing aging
panels. These arrays provide improved efficiency and longevity, demonstrating
the benefits of periodic upgrades to extend the station’s operational lifespan.

« Advancements in Solar Cell Technology — Research into perovskite solar
cells and multi-junction photovoltaic materials offers promising solutions for
future space missions. These next-generation solar technologies could
significantly enhance energy conversion rates and operational durability,
reducing dependency on frequent solar array replacements.

Battery Efficiency Loss and Storage Challenges

The study also highlights the gradual decline in battery efficiency, which drops
from 95% to 87.5% over 15 years, resulting in reduced stored energy availability.
This decline leads to increased reliance on direct solar power during daylight periods
and reduced energy reserves for nighttime operations, potentially straining onboard
systems.[10].
To mitigate these issues, the following solutions are being explored:

« Regular Battery Replacements — NASA’s transition from nickel-hydrogen to
lithium-ion batteries has significantly improved energy density, lifespan, and
efficiency. However, lithium-ion batteries still experience gradual degradation,
necessitating further advancements in storage technology.

« Next-Generation Energy Storage Solutions — The development of solid-state
batteries and supercapacitors offers a potential breakthrough in energy
retention and efficiency. These technologies exhibit lower degradation rates and
higher energy densities, making them suitable for long-duration space missions.

Implications for Future Space Missions

The ISS serves as a crucial testing ground for future deep-space exploration
missions to the Moon and Mars, where energy reliability is paramount. Unlike the ISS,
which can receive periodic resupply missions, future lunar and Martian habitats must
rely on self-sustaining power systems with minimal maintenance requirements. The
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lessons learned from ISS energy system upgrades provide valuable insights for the
design of future extraterrestrial power infrastructures.
Potential advancements include:

. Sustainable Power Solutions — Future missions may incorporate radioisotope
thermoelectric generators (RTGs) or compact nuclear fission reactors to
provide stable power, especially in environments where solar energy is less
effective.

« Autonomous Maintenance Technologies — The integration of robotic systems
and Al-driven diagnostics could enable real-time monitoring and predictive
maintenance, reducing reliance on human intervention and ensuring long-term
energy sustainability.

CONCLUSION

The sustainability of the International Space Station (ISS) depends on a reliable and
efficient energy system. However, long-term degradation of solar panels and the
gradual decline in battery efficiency pose significant challenges to maintaining a stable
power supply. This study has demonstrated how radiation exposure, micrometeoroid
impacts, and thermal cycling contribute to solar panel efficiency loss, while continuous
charge-discharge cycles reduce battery performance over time. These factors, if not
addressed, could lead to energy shortages, affecting critical onboard systems such as
life support, communication, and scientific research.

Efforts to mitigate these challenges have already led to technological advancements,
such as the deployment of ISS Roll-Out Solar Arrays (iIROSA) and the replacement of
nickel-hydrogen batteries with lithium-ion alternatives. While these upgrades have
improved power generation and storage, further innovations in solar cell technology,
solid-state batteries, and autonomous maintenance systems are essential for ensuring
the long-term sustainability of space missions.

Beyond the ISS, the lessons learned from these energy system challenges will be
invaluable for future deep-space missions to the Moon, Mars, and beyond. Unlike the
ISS, which benefits from regular resupply missions, deep-space habitats will require
self-sustaining energy solutions with minimal maintenance. Advancements in
radioisotope thermoelectric generators (RTGs), nuclear power sources, and Al-driven
predictive maintenance systems will play a crucial role in the next generation of space
exploration.

In conclusion, while current solutions have helped mitigate power degradation on
the ISS, continuous research and development in space-based energy technologies are
crucial for ensuring the sustainability of future space missions. By addressing these
challenges, humanity can take significant steps toward long-term space habitation and
exploration.
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TIBBIYOTDA KORRUPSIYA: MUAMMO VA YECHIMLAR
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ANNOTATSIYA

Ushbu tezisda tibbiyot sohasidagi korrupsiya muammosi, uning asosiy shakllari
va salbiy ogqgibatlari tahlil gqilinadi. Korrupsiya sog‘ligni saqlash tizimining
samaradorligini pasaytirib, bemorlarning sifatli tibbiy xizmat olishiga to ‘sqinlik
giladi. Tadgiqotda korrupsiyaning asosiy ko ‘rinishlari, jumladan, poraxo ‘rlik, dori-
darmon savdosidagi noqonuniy harakatlar va tibbiy sug ‘urtadagi firibgarlik
yoritilgan. Shuningdek, korrupsiyaga garshi kurashish choralari — shaffoflikni
oshirish, gonunchilikni takomillashtirish va jamoatchilik nazoratini kuchaytirish
bo ‘yicha takliflar berilgan. Ushbu tezis korrupsiya bilan bog ‘lig muammolarga qarshi
samarali kurashish yo ‘llarini o ‘rganish uchun muhim manba bo ‘lib xizmat giladi.

Kalit so‘zlar: tibbiyotda korrupsiya, poraxo ‘rlik, tibbiy sug‘urta firibgarligi,
dori-darmon savdosi, shaffoflik, jamoatchilik nazorati, sog ‘ligni saglash tizimi, davlat
byudjeti, gonunchilik, halollik tamoyillari.

1. Kirish

Tibbiyotda korrupsiya global muammo bo‘lib, bemorlarning sifatli tibbiy xizmat
olishiga to‘sqinlik qgiladi. Korrupsiya sog‘ligni saqlash tizimini zaiflashtiradi, davolash
xarajatlarini oshiradi va ishonchsizlikni keltirib chigaradi. Tibbiyot — inson salomatligi
va hayoti bilan bog‘lig muhim soha bo‘lib, undagi korrupsiya jamiyatga katta zarar
yetkazadi. Tibbiyotda korrupsiya sog‘ligni saqlash tizimining samaradorligini
pasaytiradi, aholining teng huquqli tibbiy xizmat olishiga to‘sqinlik qiladi va
resurslarning samarasiz sarflanishiga sabab bo‘ladi. Ushbu magolada tibbiyotda
korrupsiya sabablarini, ko‘rinishlarini va uni bartaraf etish yo‘llarini tahlil qilamiz.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 56



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.14947026

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

2. Tibbiyotda korrupsiya shakllari

Poraxo‘rlik — shifokor yoki tibbiyot xodimining bemorlardan nogonuniy ravishda
pul talab qgilishi.Davlat mablag‘larining talon-toroj gilinishi — dori-darmonlar va tibbiy
asbob-uskunalar xaridida korrupsiya.Tibbiy sug‘urtadagi firibgarlik — sug‘urta
pullaridan nogonuniy foydalanish.Sifatsiz va soxta dori-darmon savdosi — dori
vositalarini nogonuniy yo‘llar bilan sertifikatsiyasiz sotish.Kadrlar siyosatidagi
korrupsiya — malakali mutaxassislar o‘rniga tanish-bilishchilik asosida ishga gabul
qilish.Tibbiyotdagi korrupsiya tibbiy xizmat ko‘rsatishda qonunbuzarlik va manfaatlar
to‘gnashuvi bilan bog‘liq noqonuniy amaliyotlarni o‘z ichiga oladi. Bu quyidagi
shakllarda namoyon bo‘lishi mumkin:

Poraxo‘rlik — bemorlarning yaxshiroq xizmat yoki shoshilinch yordam olish
uchun pora berishi. Tibbiy xizmatlarning nogonuniy tijoratlashtirilishi — davlat
shifoxonalarida pullik xizmatlarni sun’iy ravishda yaratish.Dori vositalari bilan bog‘liq
korrupsiya — dori vositalarining nogonuniy savdosi, haddan tashgari gimmat
preparatlarning targ‘ib qilinishi.Sohada mansab vakolatlarini suiiste’mol qilish —
tender va xarid jarayonlarida manfaatlar to‘qnashuvi.Soxta tibbiy hujjatlar — nogironlik
guvohnomalarini nogonuniy berish, kasallik varagalarini soxtalashtirish.

3. Korrupsiyaning ogibatlari.

Bemorlarning sifatli tibbiy xizmat olish imkoniyatining kamayishi.Davlat
byudjetiga katta iqtisodiy zarar yetkazilishi.Tibbiyotga bo‘lgan ishonchning
pasayishi.O‘lim holatlarining ortishi va davolanish sifatining pasayishi.

4. Korrupsiyaga garshi kurash choralari

Shaffoflikni oshirish — tibbiyot sohasida ragamlashtirish va ochiq ma’lumotlar
bazasini yaratish.Jazo choralarini kuchaytirish — gonunchilikni takomillashtirish va
korrupsiyaga alogador shaxslarni jazolash.Korrupsiyaga garshi targ‘ibot va ta’lim —
sog‘ligni saqlash tizimida halollik tamoyillarini kuchaytirish.Jamoatchilik nazorati —
bemorlarning tibbiy xizmat sifati va narxi bo‘yicha shikoyat qilish tizimini yo‘lga
qo‘yish. Xususiy sektorni rivojlantirish — davlat tibbiyoti bilan ragqobatbardosh muhit
yaratish orgali korrupsiyani kamaytirish.Tibbiyotdagi korrupsiyani bartaraf etish
uchun quyidagi chora-tadbirlar amalga oshirilishi kerak:Tibbiyot xodimlarining
maoshini oshirish — bu nogonuniy daromad olish ehtiyojini kamaytiradi.Tibbiyot
tizimida shaffoflikni oshirish — elektron navbat va to‘lov tizimlari orqali inson omilini
kamaytirish.Jamoatchilik nazoratini kuchaytirish — bemorlarning shikoyatlarini tezkor
ko‘rib chiqish tizimini yaratish.Dori vositalari bozorida ochiqlikni ta’minlash —
farmatsevtika kompaniyalari va davlat o‘rtasidagi bitimlarni jamoatchilik uchun ochiq
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qgilish.Korrupsiyaga qarshi qat’iy qonunchilik joriy etish — nogonuniy harakatlar uchun
jazoni kuchaytirish.Bemorlarning huqugiy savodxonligini oshirish — aholiga oz
huquglari va poraxo‘rlikka qarshi chora-tadbirlari haqida ma’lumot berish.

5. Tibbiyotda korrupsiyaga qarshi kurashish jamiyatning sog‘lom rivojlanishi
uchun muhim omildir. Shu bois davlat organlari, tibbiyot xodimlari va jamoatchilik
hamkorlikda korrupsiyaning oldini olishga harakat qilishi lozim. Korrupsiyasiz
tibbiyot — sog‘lom va adolatli jamiyat garovidir.

Xulosa:

Tibbiyotda korrupsiya jamiyatning sog‘lig‘iga va davlat iqtisodiyotiga jiddiy
zarar yetkazadi. Korrupsiya tufayli bemorlar sifatli tibbiy xizmat olish imkoniyatidan
mahrum bo‘ladi, davlat byudjetiga ortiqcha yuk tushadi va sog‘ligni saglash tizimiga
bo‘lgan ishonch pasayadi.

Ushbu muammoni hal gilish uchun tibbiyot sohasida shaffoflikni oshirish,
korrupsiyaga garshi gat’iy qonunlar joriy etish, jamoatchilik nazoratini kuchaytirish va
sog‘ligni saqlash tizimini ragamlashtirish muhim ahamiyatga ega. Shuningdek,
sog‘ligni saqlash xodimlari va fuqarolar orasida korrupsiyaga qarshi madaniyatni
shakllantirish zarur.

Korrupsiyasiz tibbiyot tizimi — aholining salomatligi va davlatning bargaror
rivojlanishi uchun muhim shartlardan biridir. Shu sababli barcha manfaatdor tomonlar
— davlat, tibbiyot xodimlari va jamoatchilik korrupsiyaga garshi kurashda hamkorlikda
harakat qilishi lozim.
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Annomauusn

B coepemennom mupe coyuanvhvie cemu ueparom KilOuesyro poib 8
dopmuposanuu  2paxcoanckoeo  obuecmea, 8vicmyndas — niam@opmamu O
obwecmeeHHo20  ouano2a, MoOOUNU3AYUU — HACeNeHUs U  pPACHPOCMPAHEeHUs
ungopmayuu. OHU cnocoOCmMEyom NPO3PAYHOCIU 20CYOAPCMBEHHO20 YNPAGIeHUs,
AKMUBHOMY YH4ACMUIO 2PANCOAH 8 COYUATILHBIX U NOTUMUYECKUX NPOYeCCax, d MaKice
passumuio  yugposoeo axmueuzma. QOHAKO HAPAOY C  NpeuMyuecmeamu
HAOA00AIOMCSL 8bI308bl, MAKUE KAK PACNPOCMpPaHeHue 0e3uHdopmayuu, MaHunyasayus
00WeCMBEHHbIM MHEHUeM U yepo3d NPUSAmHOCmuU OAaHHbIX. B Oannoii cmamove
paccmampusaemcs  GIUAHUE COYUANbHBIX cemell HA 2PanicOanckoe o0ujecmaeo,
AHATUBUPYIOMCSL UX NO3UMUBHbLE U HE2AMUBHblE ACNEeKmMbl, A MaKice Npeoazaomcs
nymu ux 3¢gexmueHoco UCNOIb308AHUS 8 YeNsX 0eMOKpaAmu3ayuu U COYUAIbHOU
YCMOoUu4U8oCmu.

Knwueswie cnosa:

CoyuanvHvle cemu, 2epajdcoanckoe obwecmeo, YUupposol  aKmususm,
ungopmayuonHvle  MexHoio2ulU,  OeMOKpamu3ayus, ooOwecmeeHHoe MHEHUe,
oesuHgopmayus, yYugdposvle npasa, NOIUMUYECKA MOOUIUZAYUS, COYUATbHbIE
OBUIICEHUS.
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OcHOBHBIE ITYHKTHI HCCJIEAOBAHUS:
ConmasibHble CeTH KaKk HHCTPYMEHT (pOPMUPOBAHUS TPAXKIAHCKOTO OOIIECTBA.

Bnusuaue nudposbix miatdopm Ha COLMAIbHYI0 aKTUBHOCTh HACEJICHUS.

Pa3BuTHE HHTEPHET-AKTUBU3MA U €T0 (DOPMBI.

Ponb conpanbHbIX ceTeil B IEMOKpPATU3alMK U IPO3PAYHOCTH FOCYAapCTBEHHOTO
yIpaBJICHUS.

DJNEeKTPOHHOE MIPABUTENBCTBO U B3aMMO/IEHCTBHE BJIACTU C OOIIECTBOM.

Hcnonp3oBanue colceTedl B MOJUTHUYECKONH MOOWIM3AIMM U TPEIBBIOOPHBIX
KaMITaHUSX.

[To3uTHBHOE BIUSHUE COLMANIBHBIX CETEH HAa OOILIECTBEHHBIE IPOLIECCHI.

PacnipocTpanenue unpopmanuu 1 GopMuUpoBaHUE 0OIIECTBEHHOTO MHEHUS.

Opranuzanus 0JaroTBOPUTENBHBIX U BOJIOHTEPCKUX ABUKEHUH uepes U POBbIC
1aT(OPMBI.

BBI30BBI U yTpo3bl, CBSI3aHHBIE C UCIOJIb30BAHUEM COLIMATIBHBIX CETEH.

[Ipobnema (helKoBBIX HOBOCTEH U JIE3UH(POPMALIUH.
Kubepbe3zonacHOCTh 1 3alIUTa MEPCOHANBHBIX TaHHBIX.
[lepcrieKTHBBI PETYIMPOBAHUS U PA3BUTHSI COITUATBHBIX CETCH.

Heobxoaumocth 1M(PpOBOM IpaMOTHOCTH HACEJIEHUS.
['ocynapcTBeHHBIE M MEXAYHAPOJHbIE MHHUIMATUBBI 1O PETyJIMPOBAHUIO
KOHTEHTA U 3aILUThI PaB MOJIb30BaTEEH.

3akJ/oueHue:

CounaibHble CETH SBISIIOTCS. HEOTHEMJIIEMBIM 3JIEMEHTOM COBPEMEHHOIO
IPaXIAHCKOTO OOIINECTBA, OTKPhIBAsS HOBBIE BO3MOXXHOCTH JIJISI KOMMYHUKAIIUH,
CaMOBBIPAXEHUS U MOJUTUYECKON aKTUBHOCTHU. OTHAKO WX BJIMSHUE UMEET JBOSKUIMA
XapakTep: ¢ OJIHOM CTOPOHBI, OHM CHOCOOCTBYIOT JIEMOKpPATH3AIMH, MOOMIM3ALINU
rpak/IaH ¥ TOBBIIICHUIO COLIMAIIBHON OCBEIOMIICHHOCTH, C APYTOM — CO3/Jal0T PUCKH,
CBSI3aHHBIE C PacHpOCTpaHEHUEM Je3uH(OpPMAIUU, MAHUYJISIUEH OOIeCTBEHHBIM
MHEHHEM M yTrpo3aMH NpUBATHOCTU. D(P(PEKTUBHOE HCIOIH30BAHUE COIMATBHBIX
ceTell B WHTepecax oOmiecTBa TpeOyeT KOMIUIEKCHOTO IOAX0/a, BKIIIOYAIOIIETO
pa3BUTHE [HM(PPOBOH TPAMOTHOCTH, MPABOBOTO PETYJIUPOBAHUS W BHEIPCHHE
ATUYECKUX CTaHAApTOB B ITU(POBOH cpejie.
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O‘QUVCHILARNING MATEMATIK MODELLASHTIRISH
KOMPETENSIYASINI SHAKLLANTIRISH VA RIVOJLANTIRISH

Ernazarova Nazira Hagberdiyevna
Jizzax JDPU, katta o‘qituvchi
e-mail: nazira ernazarova@inbox.ru

Annotatsiya. Matematik ta’limni rivojlantirishning asosiy vazifalaridan biri
o ‘quvchilarning amaliy ko ‘nikmalarini, jumladan, fikrlash, asoslash, argumentlash,
rejalashtirish, fazoviy tuzilishlar va sonlarni baholashda matematik yondashuvdan
foydalanish ko ‘nikmalarini shakllantirishdan iborat. Ushbu maqolada maktab
o ‘quvchilarida matematik modellashtirish kompetensiyasini rivojlantirish masalalari
garalgan.

Kalit so‘zlar: matematik modellashtirish, kompetensiyasiya, modellar,
tasniflash, rivojlanish darajalari, o ‘quv masala, amaliy masala.

Matematik modellashtirish kompetensiyasi pedagogika faniga nisbatan yaginda
kiritilgan. O‘rta maktabdagi o‘quv jarayoni bilan bog‘liq holda, matematik
modellashtirishni o ‘quv va amaliy masalalarni yechish jarayonida matematik
modellarni qurish, tahlil qgilish va izohlashda matematik bilim va ko ‘nikmalarni
dolzarblashtirish va qo ‘llash qgobiliyati sifatida ta’riflash mumkin .

Ushbu kompetentsiyaning quyidagi tarkibiy qismlarini ajratib ko‘rsatamiz.

1. Motivatsion- giymat komponenti. Motiv matematik tilning universalligini
tushunish, fizika, kimyo, biologiya, igtisod gonunlarini rasmiylashtirish zarurati bilan
birga tug‘iladi. Shu va boshqa fanlarni o‘rganish orqali o‘quvchi matematik usullar
turli faoliyat sohalarida, ishlab chiqish, tahlil gilish va garorlar gabul gilishda tadgigot
vositasi bo‘lib xizmat qiladi, buning natijasida matematika fanlarini o‘zlashtirish ongli
magsadga aylanishi kerak va uning faoliyatining shaxsiy mazmun kontekstiga
kiritilishi kerak degan xulosaga keladi.

2 .Dunyogarash va uning doimiy kengayishi matematik modellashtirish
kompetensiyasining zaruriy komponentidir. Bu yerda nafagat o‘quv fanlari mazmunini
o‘zlashtirish, balki talabaning madaniy darajasining doimiy o°‘sishi haqida ham so‘z
boradi. Insonning dunyoqarashini kengaytirish hodisa va jarayonlarni tahlil qilish,
qgiyosiy xarakteristikalar, mantiqiy xulosalar va boshgalar bilan muqgarrar ravishda
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amalga oshiriladi. O‘z navbatida, aqliy faoliyatning ko‘rsatilgan shakllari asosiy
narsani ajratib ko‘rsatish va ikkinchi darajali narsadan voz kechish, oz fikrlarini qisqa
va aniq ifodalash, vazifalarni qo‘yish, xulosalar olish va aniq shakllantirish uchun
meta-mavzu ko‘nikmalarini rivojlantirishga yordam beradi va bu ko‘nikmalar
matematik modellashtirish jarayonlariga muvaffaqgiyatli “integratsiya qilinadi”.

3. Bilim va ko ‘nikmalar. Gap qurilayotgan modelga nisbatan ham matematik,
ham tegishli sohalar bo‘yicha fan bilim va ko‘nikmalarini yangilash, shuningdek
muloqot ko‘nikmalari (nutq va yozishda, grafiklar, diagrammalar, diagrammalar va
boshgalarni qurishda matematik tilidan foydalanish) va zamonaviy axborot
texnologiyalarini modellashtirish jarayonida qo‘llash qobiliyati haqida bormoqda.

4. Modellashtirish sohasidagi tajriba matematik bilim va ko‘nikmalarni
notanish, shu jumladan amaliy faoliyatda yuzaga keladigan vaziyatlarga o‘tkazishga
yordam beradi.

5. Nihoyat, refleksiya tegishli kompetentsiyaning eng muhim tarkibiy gismi
bo‘lib, o‘quvchilarning 0‘z - o‘zin1 nazorat qilish, mas’uliyat, oqilonalik, mustaqillik
kabi fazilatlarini rivojlantirishga yordam beradi. [1]

Modellarning tasnifi. Ishda fanlararo va amaliyotga yo‘naltirilgan masalalarni
yechish jarayonida qo‘llaniladigan quyidagi to‘rtta toifadagi modellar taklif etiladi:

1) Formal-mantigiy tipdagi modellar: bu yerda fikrlarni rasmiylashtirish
mulohazalar va predikat yordamida amalga oshiriladi.

2) Analitik modellar: bu yerda real ob’ektlar yoki tizimlarning ishlash
jarayonlari aniq funktsional bog‘ligliklar ko‘rinishida qayd etiladi. Bunday holda biz
quyidagilarni belgilaymiz:

— almashtirishlar modellari, tenglamalar modellari (algebraik, transsendent,
differentsial) va tengsizliklar modellari;

— approksimatsiya modellar va optimallashtirish modellari (interpolyatsiya,
ekstrapolyatsiya, sonli integrallash masalalari, oddiy differensial tenglamalarni
echishning sonli usullari, chizigli formalarni maksimallashtirish va minimallashtirish
masalalari va boshqalar).

3) Yassi va fazoviy geometrik jismlarni qo‘llaydigan geometrik modellar.

4) Ehtimoliy-statistik modellar (tasodifiy hodisalarning ehtimollik tavsiflari,
statistik ma’lumotlarni tahlil qilish va ularni statistik qayta ishlash).

5) Aralash turdagi modellar. Masalan, vektor-koordinata usulida yechish
mumkin bo‘lgan stereometriya masalalari shaklida modellashtirilgan vaziyatlarda
mohiyatan ham analitik, ham geometrik apparatlar qo‘llaniladi; tasodifiy hodisalar
ehtimolini topish masalalari mantiqiy amallardan foydalanishni o‘z ichiga oladi (bu
yerda umumiy asos mantiqiy algebralardir; [2]); tasodifiy o‘zgaruvchilarning raqamli
xarakteristikalarini topishda analitik apparatdan foydalaniladi.
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“Fan ichidagi” modellashtirish. A.A Lyapunovning kontseptsiyasi asosida, fan
ichidagi (“matematika ichida) modellashtirish ob ‘ektning o zi uchun zarur natijaga
erishish uchun  matematik ob’ektni (masalan, isbotlangan tasdiq, yechilayotgan
masala va boshgalar) uni yuqorida ko ‘rsatilgan turlardan birining modeli bilan
almashtirish orqali bilvosita nazariy o ‘rganish sifatida tushuniladi. Matematika
ichidagi modellashtirish jarayoni matematik texnika va usullarning tizimliligi hagida
tasavvurlarni shakllantirishga yordam beradi va o‘quvchilar tomonidan qo‘llaniladigan
masalalarni yechish vositalari doirasini kengaytiradi. Masalan, planimetrik va
stereometrik masalalarni yechishda analitik modellardan foydalanish katta yordam
beradi (noma’lumlarni kiritish - ularning qiymatlarini cheklash - ma’lum va noma’lum
miqdorlar o‘rtasidagi munosabatlarni o‘rnatish - tenglama yoki tenglamalar tizimini
tuzish va analitik model doirasida tegishli echimni olish - geometrik talgin). O‘z
navbatida, algebra yoki analiz masalalarini yechish ko‘p jihatdan formal-mantigiy
turdagi modellar (natija tenglamalari, mos predikatlar natijalari va teng kuchli
predikatlar sifatida teng kuchli tenglamalar; tengsizliklar sistemasi predikatlar
konyunksiyalari sifatida, tengsizliklar to‘plami predikatlar dizyunksiyalari sifatida va
boshgalar) yordamida aniglashtiriladi. Bundan tashqari, ortib boruvchi va yuqgori
murakkablikdagi ba’zi algebraik masalalar (masalan, parametrlarga bog‘liq masalalar)
geometrik modellashtirish yordamida yechilishi mumkin. [3]

Quyidagi vazifa misol bo‘la oladi.

Tenglamalar sistemasi yagona yechimga ega bo‘lgan a parametrining barcha

giymatlarini toping .
(x+1)* +(y—3)* =8

{<x—s>2+<y+z>2

Bu yerda tenglamalar sistemasini yechishning standatr (o‘ringa qo‘yish,
qo‘shish) usullarini qo‘llamasdan, balki mos geometrik modelni, ya’ni tenglamalari
sistemada berilgan aylanalarning tashqi va ichki urinish holatlarini) ko‘rib chiqish
afzaroqdir va shundan so‘ng Pifagor teoremasini qo‘llash orqali a parametr giymatlari
aniglanadi.

4. Matematik modellashtirish kompetensiyasini “bilish, egallash, qo‘llash”
nuqtai nazaridan o‘zlashtirish natijalarini aniqlashtirish uchun biz kompetentsiya
pasportidan foydalanamiz. U davlat ta’lim standartining ta’lim dasturini
o‘zlashtirgandan so‘ng kompetentsiyalarni shakllantirish darajasiga qo‘yiladigan
talablar majmuini , kompetentsiya mazmunining tarkibiy gismlarini aniglashtirish,
kompetentsiyani darajalar va ko‘rsatkichlar bo‘yicha tizimlashtirishni o‘z ichiga oladi.

4.1. Maktab bitiruvchisining umumiy kutilayotgan ta’lim natijasidagi
matematik modellashtirish kompetensiyasining o‘rni va ahamiyati . Ushbu
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kompetentsiyani rivojlantirish bitiruvchini quyidagi o‘quv va amaliy faoliyat turlarini
bajarishga tayyorlashda muhim omil hisoblanadi:

— turli fan sohalaridan tushunchalar, faktlar, vaziyatlarni mantiqiy xulosalar, matematik
til va matematik usullardan foydalangan holda tahlil gilish va natijada tegishli fan
sohasi doirasida zarur ma’lumotlarni olish va amaliy masalalarni yechish bo‘yicha
amaliy tavsiyalar berish;

— interpolyatsiya va natijalarni ekstrapolyatsiya qilish;

— gipotezalarni ilgari surish va ularni ehtimollik-statistik nazariya yordamida
tekshirish.

4.2. Ta’lim dasturini o ‘zlashtirishda baholanishi kerak bo ‘Igan komponentlari:
— predmetli — matematik modellashtirish kompetensiyasining nazariy asoslari, shu
jumladan matematik bilim va ko‘nikmalar, shuningdek, tegishli harakat usullari;
—aslida modellashtirish algoritmini bosgichma-bosqich bajarishni ta’minlovchi model;
- hisoblash - migdorlarning aniqg sonli giymatlariga ega masalalarni yechish;

- prognostik - o‘rganilayotgan hodisa yoki determinatsiyalngan yoki ehtimollik modeli
doirasida ob’ekt holatining rivojlanish tendentsiyalarini aniglashga garatilgan.

4.3. Kompetentsiya tuzilishi va uni rivojlantirishning rejalashtirilgan
darajalarini ochib beruvchi o‘quv natijalari . Biz quyidagi uchta asosiy darajani
ajratamiz.

1) Ta’lim dasturini tugatgandan so‘ng barcha o‘rta maktab bitiruvchilari uchun
talab gilinadigan va eng oddiy matematik modellarni mustaqil tahlil gilish uchun etarli
bo‘lgan quyi daraja. Murakkab modellar bilan ishlash oqituvchi rahbarligida amalga
oshirilishi mumkin.

2) Matematik masalalarni yechish jarayonida ham, matematik modellashtirish
bosqichlarida ham ma’lum algoritmlar, qoidalar va usullardan foydalanish, tipik
masalalarni yechish imkonini beradigan bazaviy daraja . Gap mohiyatan o‘rta umumiy
ta’limning matematika yo‘nalishi bo‘yicha ta’lim dasturini bazaviy darajada
o‘zlashtirish natijalariga qo‘yiladigan talablarga muvofiqligi haqida bormoqda.

3) Yuqori daraja - kompetentsiyaning mumkin bo ‘Igan eng yuqori ifodasi . Bu
yerda gap erishilgan natijalarning o‘rta umumiy ta’limning matematika yo‘nalishi
bo‘yicha o‘quv dasturini ixtisoslashtirilgan va chuqurlashtirilgan bosqichlarda
o‘zlashtirish natijalariga qo‘yiladigan talablarga muvofiqligi haqida bormoqda. [3]

Keltirilgan darajalarning har birining asosiy (bizning fikrimizcha)
xususiyatlarini sanab o‘tamiz.

Quyi darajasida o‘quvchi:

—algebra va trigonometriyaning asosiy formulalarini; asosiy elementar funksiyalarning
ta’riflari va grafiklari; eng oddiy planimetrik va stereometrik masalalarni yechish
uchun zarur bo‘lgan geometriya tushunchalari va faktlarini shakllantirish; funktsional
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bog‘ligliklarni o‘rganish uchun zarur bo‘lgan matematik tahlildan tushunchalar va
faktlar; ehtimollar nazariyasi va matematik statistikaning elementar tamoyillarini
bilishi kerak;

— standart algebraik va trigonometrik almashtirishlarni bajarish va oddiy algebraik va
transsendent tenglamalarni yechish; berilganlarni geometrik ob’ektlar sifatida tasavvur
gilish; jadvalli formulalar asosida hosilalar va integrallarni hisoblash; jadvallar,
diagrammalar, grafiklarda keltirilgan ma’lumotlarni ajratib olish kabi malakalarga ega
bo ‘lishi kerak;

—ob’yektlarningh o°zaro joylashishini aniglash va ularning o‘lchamlarini, yuza yoki
hajm kabi sonli xarakteristikalarini topishga oid sodda masalalarni geometrik talgin
gilish usullarini; model tadgigotining eng oddiy holatlarida differentsial-integral
hisoblash usullari (masalan, tezlikni, maydonni, o‘zgaruvchan kuchning ishini va
boshqalarni hisoblash); statistik ma’lumotlarni taqsimlash gatorlari, poligonlar va
gistogrammalar ko‘rinishida tizimlashtirish usullarini egallashi kerak.

Bazaviy darajada, o‘quvchi:

—maktab matematika kursida to‘liq, funksional tushunchalarda qo‘llaniladigan algebra
va trigonometriya formulalarini va ularning grafik talginlarini, shuningdek, geometriya
tushunchalari va faktlarini; funksiyalarni o‘rganish va geometrik va fizik kattaliklarni
topish uchun zarur bo‘lgan differensial-integral hisoblash tamoyillarini; tasodifiy
hodisalar nazariyasining asosiy tushunchalari, ehtimollik sxemalari va formulalari,
shuningdek, empirik tagsimotlar tahliliga oid tushunchalar va faktlarni bilishi kerak;
— asosly ma’lum (maktab o‘quv dasturidan) matematik gaplarni isbotlay olish;
matematik va amaliy masalalarni yechishda funksional-grafik tasvirlardan foydalanish;
geometrik faktlar asosida tevarak-atrofdagi ob’ektlarning miqdoriy xarakteristikalari
haqida ma’lumot olish; ragamli ma’lumotlar massivlarini tizimlashtirish va ularning
statistik xarakteristikalarini aniglash, noaniq vaziyatlarda garor gabul qilishda
ehtimollik usullaridan foydalanish kabi malakalarga ega bo ‘lishi kerak;

—hisoblash ko‘nikmalariga; timsoliy til va algebra, trigonometriya, geometriyaning
tegishli sohalarga oid masalalarni va amaliyotga yo‘naltirilgan masalalarni
rasmiylashtirish va yechishdagi usullari; real bog‘ligliklarni tavsiflash va tahlil qilish
uchun funktsional tushunchalar va faktlar tizimi; oddiy ehtimollik modellarini qurish
va o‘rganish va namunaviy ma’lumotlar asosida nazariy tagsimotlar haqida ma’lumot
olish usullarini egallashi kerak.

Yugori bosqichda talaba boshlang‘ich bosqichda olgan bilimlaridan tashqari,
analitik geometriya, kompleks tahlil, ko‘phadlar nazariyasi, oddiy differensial
tenglamalar bo‘yicha birlamchi bilimlarga ega bo‘lishi, shuningdek, yangi tasdiglarni
asoslashda ma’lum bo‘lgan isbotlash usullarini birlashtira olishi va masalani
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yechishning o‘zlashtirilgan usullarini yangi, shu jumladan amaliy vaziyatlarga
o‘tkazishi nazarda tutiladi. [2]

Yugori daraja o‘quvchining: yuqori murakkablikdagi masalalarni (masalan,
parametrlar gatnashgan masalalr va boshga turdagi murakkab masalalr) yechish uchun
maxsus texnikalarini; vektor-koordinata usuli (standart geometrik usullardan tashqari);
funktsional bog‘ligliklarni o‘rganish uchun kengaytirilgan algoritm (shu jumladan
funktsiyalarning asimptotik harakati, botiglik xarakteri va boshgalar) va
funktsiyalarning alohida sinflarini integrallashning maxsus usullarini; tasodifiy
miqdorlarning standart tagsimotlari va nazariy tagsimotlar parametrlarining nugta va
intervalli baholarini olish usullarini o zlashtirganligini nazarda tutadi.

O‘quvchining darajasiga mos keladigan geometrik modellardan foydalanishga
misollar keltiramiz.

Quyi darajasi. Agar perimetri 32 m bo‘lgan to‘rtburchak shakldagi yer
uchastkasining har bir tomoni 4 metrga oshirilsa, uning yuzi ganchaga oshadi?

Bazaviy daraja. Perimetri aniq bo‘lgan to‘g‘ri to‘rtburchak shaklidagi yer
uchastkasining qanday o‘lchamlarida uning maydoni eng katta bo‘ladi?

Yuqori daraja. Ko‘ldalang kesimi diametri aniq bo‘lgan dumaloq yog‘ochdan

to‘g‘rt burchakli ko‘ldalang kesimli balka kesilgan. Agar mustaxkamligi Xy2 ga

proportsional bo‘lsa, uning X va y o‘lchamlari ganday bo‘lishi kerak?
Xulosa

Yuqgoridagi goidalardan kelib chiggan holda, matematik modellashtirish
kompetensiyasini shakllantirish quyidagi bevosita va bilvosita natijalarni keltirib
chigaradi.

1. Jarayon va hodisalarni modellashtirish masalasini qo‘yish yangi
tushunchalarni kiritish va foydalanilgan matematik faktlar va usullar arsenalini
kengaytirish uchun motiv bo‘lib xizmat qiladi.

2. Masalani yechish bosqgichida ichki matematik modellashtirish matematik
masalalarni yechish uchun go ‘shimcha vosita vazifasini bajaradi .

3. Natijani talgin qilish bosgichida modellashtirish o ‘rganilayotgan ob ekt
haqgida qo ‘shimcha ma’lumot olish manbai bo ‘lib xizmat giladi.

Shunday qilib, o‘quvchilarda o‘zaro bog‘liq sohalarga oid masalalar, amaliyotga
yo‘naltirilgan va matematik masalalar bo‘yicha to‘g‘ri “namunali qarash’ning
shakllanishi matematik ta’lim tizimiga qo‘yiladigan talablarga javob beradi va ushbu
tizimning o°‘zini rivojlantirish imkoniyatlarini kengaytiradi.
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Abstract: In this article, we will analyze and examine the role of pure monopoly
In society, its positive and negative effects on consumers, and the impact of
monopolistic entities on key macroeconomic indicators such as gross domestic
product, inequality, and other important economic factors. The goal of this study is to
draw a final conclusion regarding the influence of monopoly on the market and the
economy, as well as to identify ways in which antitrust authorities can effectively
control its negative effects.

Keywords: pure monopoly, market, firm, competition, antitrust, society, welfare,
macroeconomic, state, industry, development.

Annomayun: B oaunoii cmamve mbl nposedém aumanuz u ucciedyem po.b
yucmou MOHONOAUU 8 obwecmee, €€ NoIoXCUMmenNbHoe U OmpuUYamenIbHoe
8030elicmaue Ha nompebumerel, a makice GIUIHUE MOHONOIUCTIUYECKUX CIMPYKIYD
Ha KI04esble MAKPOIKOHOMUYECKUe noKazamenu, maxkue Kak 6an080u 6HympeHHUl
NPOOYKM, HEPABEHCMBO U Opy2ue BadCHble IKOHOMUYecKue pakmopul. Lleny 0annozo
UCCc1e008anUs — cOelams OKOHYAMEbHbIU 861800 O BIUAHUU MOHONOAUU HA PIHOK U
9KOHOMUKY, A MAKHCe 8bls8UNMb CNOCOObL P PHEKMUBHO2O KOHMPOJISL €€ He2AMUBHBIX
noCie0CmsUil Co CMOpPOHblL AHMUMOHONONbHBIX OP2AHOS.

Kniueevle cnoea: uucmas MOHONONUS, PLIHOK, @QupmMa, KOHKYPeHYuUs,
AHMUMOHONOIbHOE pe2yiuposanue, oouecmao, 6a1a2ococmostue, MaKpoOIKOHOMUKA,
20Cy0apcmeo, ompacis, passumue.
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Annotatsiya: Ushbu magqolada biz jamiyatda sof monopoliya o ‘rnini tahlil
qilamiz va uning iste’molchilarga ijobiy va salbiy ta’sirini hamda monopolistik
tuzilmalarning yalpi ichki mahsulot, nomutanosiblik va boshga muhim iqtisodiy
ko ‘rsatkichlarga ta’sirini o ‘rganamiz. Ushbu tadgiqotning magsadi — bozor va
igtisodiyotga monopoliyaning ta’siri yuzasidan yakuniy xulosa chiqarish, shuningdek,
uning salbiy ogibatlarini samarali tarzda nazorat gilish usullarini aniglashdan iborat.

Kalit so‘zlar: sof monopoliya, bozor, korxona, raqobat, antimonopoliya, jamiyat,
farovonlik, makroiqtisodiyot, davlat, tarmoq, rivojlanish.

A pure monopoly (from Greek: monos — "single," poleo — "to sell") refers to a
market situation where there is only one seller of a specific product, while there are
numerous consumers. This type of market is more of an anomaly in classical
economics rather than a norm, as markets are usually structured as monopolistic
competition or, in extreme cases, oligopoly.

Returning to the topic of pure monopoly, it is important to highlight its main
characteristics:

a) Number of producers: Only one. The terms "firm" and "industry" are
synonymous, as the monopolist represents the entire industry.

b) No close substitutes: The product offered by the monopolist has no close
substitutes.

c) Price-setting power: The monopolist determines the price of its product.

d) High entry barriers: The firm remains a monopoly because of strict economic,
legal, and technical barriers that prevent new competitors from entering the industry.

e) Minimal advertising: Unlike competitive firms, a monopolist does not need
advertising to promote its product, although it may use it to maintain a positive public
image. [2]

Advantages of Pure Monopoly

Let’s begin with the advantages of pure monopoly, often cited by its proponents:

1. Economies of Scale

One of the key benefits of a monopoly is its ability to reduce costs as production
increases. This effect is particularly noticeable in industries such as steel production
and machinery manufacturing, where initial costs are high, but average costs per unit
decrease as output expands. This leads to cost-efficient market conditions, making
economies of scale a fundamental advantage of monopoly. [1]
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Graph 1: Economies of Scale

2. High Innovation Potential Another advantage of monopoly is its ability to invest
heavily in research and development (R&D). This idea, known as Schumpeter’s
hypothesis, suggests that monopolies compensate for their inefficiencies through
technological advancements. Since monopolists have greater financial resources,
they can afford large-scale R&D investments, which ultimately boost industry-wide
productivity and innovation.
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Graph 2: Investments in Research & Development
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3. Price and Market Stability Monopolies provide greater market stability, not only in
terms of pricing but also in product availability. Unlike competitive markets, where
prices are highly volatile, monopolistic markets tend to have more stable pricing
mechanisms. Additionally, monopolists make markets more predictable in the long
run, reducing economic risks. [6]

4. Role in Economic Development In developing countries, where foreign direct
investment (FDI) is often scarce, monopolies can drive economic growth. Due to
their size and financial power, monopolies can support government initiatives and
infrastructure projects, ultimately improving the standard of living and contributing
to overall economic welfare.

DISADVANTAGES OF PURE MONOPOLY

However, many economists strongly oppose monopolies. Their main arguments
are based on the serious drawbacks of monopolistic structures, which lead to
significant losses for society, industries, and the economy as a whole.

1. One of the most serious negative aspects of monopoly is unjustified price
increases and low product quality. The reason for this is, of course, the lack of
competition, which allows the monopolist to manipulate prices freely. More
importantly, being shielded from competitive pressure—which in other markets forces
firms to innovate—monopolies tend to stagnate and fail to develop. This leads to a
decline in consumer purchasing power and the degradation of the entire industry. [5]
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2. Critics of Schumpeter’s Hypothesis argue that, while monopolies may initially
drive growth, in the long run, they tend to stagnate due to the absence of external
pressure—such as competition. This means that long-term investments in Research &
Development become less likely, as monopolies lack incentives to innovate.

3. Several researchers have also studied the negative social impact of monopolies.
Specifically, monopolies contribute to income inequality, as wealth becomes
concentrated in the hands of a small group of shareholders and executives. Moreover,
price discrimination is often used by monopolists to maximize profits, further
worsening inequality.

Price discrimination, in theory, means setting different prices based on consumers’
ability to pay. While this may sound humanitarian, in practice, it results in monopolists
capturing all consumer surplus—forcing customers to pay the highest price they can
afford, ultimately reducing their overall welfare.

Additionally, monopolists’ vast financial resources often translate into political
influence, increasing the risk of corruption. Monopolists frequently lobby for their
interests and bribe officials, thereby undermining government transparency and

weakening antitrust regulations. [2]
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Graph 4: Price discrimination

4.  Another serious issue caused by monopolies is their negative impact on
economic growth. This occurs through two key channels:
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Gross Domestic Product (GDP) Reduction: Since monopolists do not need to innovate
or diversify their product lines, the quantity and quality of goods and services decline.
By producing only the profit-maximizing amount, monopolists extract high economic
profits while reducing overall economic output. Consequently, GDP and other
macroeconomic indicators suffer.

Harm to Small and Medium Businesses (SMEs): Monopolists dominate markets and
Impose high entry barriers, preventing new firms from entering. This reduces market
diversity and limits consumer choice. From a macroeconomic perspective, this leads
to job losses, higher unemployment, and a decline in overall economic well-being. [6]
As a result, monopolies undermine democratic principles and free-market
competition. Many economists advocate for stricter antitrust policies, adapting them
to modern technological advancements, the digital economy, and artificial
intelligence. [3,4]

ANALYSIS AND CONCLUSIONS
In conclusion, the question of whether monopolies are "good" or "bad" does not
have a definitive answer. The impact of monopoly depends on the specific market and
circumstances. In some industries, monopoly dominance may be beneficial, while in
others, perfect competition is preferable.
One universal truth, however, is that monopolists wield enormous economic power,
which can have both positive and negative effects. Therefore, governments—through
antitrust agencies—must regulate monopolies to mitigate potential negative
consequences. The following measures can help achieve this:
» Prohibition of monopolies — Preventing the emergence of pure monopolies
through legal and economic restrictions.
» Dismantling existing monopolies — Breaking up monopolies into independent
firms or forcing them to sell off assets.
» Taxation — Introducing progressive tax rates on monopolist profits, offering tax
benefits to competitors, and imposing environmental and social costs taxes.
» Encouraging substitute products — Promoting alternative products to reduce
monopolists’ market share and increase competition.
» Technology diffusion — Supporting the entry of new firms and enhancing
competition by facilitating technological advancements.
* Price control — Preventing excessive profit margins and reducing economic
losses caused by monopolistic pricing.
» Expanding international trade — Allowing foreign companies to enter domestic
markets, thereby fostering competition and diminishing monopolistic
dominance.
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HUMAN ORGANISM RESPONSE TO POLLUTED ATMOSPHERIC AIR
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Abstract. This article examines the impact of air pollution on human health and
the body’s defensive mechanisms. Through literature analysis, effects on respiratory,
cardiovascular, immune systems, and other organs are explored. Various air
pollutants (particulate matter, nitrogen oxides, sulfur oxides, ozone, carbon monoxide)
and their contributions to pathological changes in the organism are analyzed. The
results and discussion section identifies mechanisms of organism response, including
modifications at the level of oxidative stress, inflammatory processes, and genetic
alterations. The conclusion offers strategies for pollution reduction and directions for
future research.

Keywords: air pollution, respiratory system, oxidative stress, inflammation,
PM2.5, nitrogen oxides, ozone, cardiovascular diseases, immunity, protective
mechanisms.

ODAM ORGANIZMINING IFLOSLANGAN ATMOSFERA HAVOSIGA
JAVOB REAKSIYASI

Annotatsiya. Ushbu magola atmosfera ifloslanishining inson salomatligiga
ta ’sirini va organizmning himoya mexanizmlarini o ‘rganadi. Adabiyotlar tahlili orgali
nafas olish, yurak-qon tomir, immun tizimlari va boshga organlarga ta’sir ko ‘rib
chigiladi. Turli havo ifloslantirgichlar (qattiq zarrachalar, azot oksidlari, oltingugurt
oksidlari, ozon, uglerod oksidi) va ularning organizmdagi patologik o zgarishlarga
ta’siri tahlil qilinadi. Magola natijalar va muhokama qismida organizm javob
reaksiyalari mexanizmlarini, oksidativ stress, yallig lanish jarayonlari va genetik
o zgarishlar darajasidagi modifikatsiyalarni aniqlaydi. Xulosa gismida ifloslanishni
kamaytirish strategiyalari va kelgusi tadgiqotlar uchun yo ‘nalishlar taklif etiladi.

Kalit so‘zlar: atmosfera ifloslanganligi, nafas olish tizimi, oksidativ stress,
yallig ‘lanish, PM?2.5, azot oksidlari, ozon, yurak-qon tomir kasalliklari, immunitet,
himoya mexanizmlari.
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PEAKIIASI OPTAHU3MA YEJIOBEKA HA 3ATPSI3HEHHBIN
ATMOC®EPHBII BO3JYX

Annomauus. B smoti cmamve paccmampueaemcs 6iusiHue 3a2psa3zHeHus 6030yYXa
Ha 300p08be YeloseKa U 3auumuble Mexanusmvl opeanusma. Ha ocnose ananusza
JIUMEPamypvl  U3yuaemcsi 6030elcmsue Ha ObIXAMenibHyl0, CepoedHO-COCYOUCTMYIO,
UMMYHHYIO cCucmemvl U opyeue opeamvl. AHAIU3UPYIOMCS PA3TUYHble 3a2PS3HUMenu
8030yxa (meepovle yacmuywvl, OKCUObL A30Md, cepvl, 030H, OKUCb yaaepooa) u ux
GIUAHUE HA NamojiocudecKue UsMeHeHus 6 opeauwusme. B paszoene "Pezynomamul u
oocyscoenue" paccmampusaromcs Mexamu3mMbl peakyuu OpeaHu3Md, 6KIYas
UBMEHEHUsL HA YPOBHEe OKUCIUMENbHO20 CMmpeccd, S0CHANUMENbHbIX NPOUECCO8 U
2eHeMmu4ecKux usmMeHenull. B 3axniouenuu npeonazaiomcs cmpamecuu CHUNCEHUS.
3aeps3HeHUst U HanpasieHust 6y0yuwux ucciedo8aHull.

Knwuesvie cnoea: 3acpsazmwenue  6030yxa,  OblXamejbHAs — cUCmeMd,
oxucaumenvuslli cmpecc, eocnaierue, PM2.5, oxcuovr azoma, o030H, cepioeuno-
cocyoucmole 3a001e8anUs, UMMYHUMEM, 3aUUMHble MeXaHU3Mbl.

INTRODUCTION

Air pollution has become a global challenge in today’s world. According to the
World Health Organization, 90% of the world’s population is exposed to polluted air,
resulting in approximately 7 million premature deaths annually [1]. The increasing
urbanization, industrialization, and transportation have significantly contributed to the
deterioration of air quality worldwide. Polluted air contains a complex mixture of
particulate matter, gases, and chemical compounds that, when inhaled, trigger various
biological responses in the human body.

The relationship between air pollution and human health has been extensively
studied over the past decades, revealing strong correlations between exposure to
pollutants and the development of various diseases. The human organism employs
multiple protective mechanisms to counteract the harmful effects of air pollutants;
however, prolonged or severe exposure often overwhelms these defenses, leading to
both acute and chronic health issues [2].

METHODOLOGY AND LITERATURE REVIEW

This research was conducted through a comprehensive analysis of scientific
literature. The literature was selected to provide a balanced representation of studies
from different geographical regions and research methodologies. A total of 10 key
references were thoroughly analyzed to synthesize current knowledge on human
organism responses to air pollutants. The selected literature includes research from
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Uzbekistan, Russia, and international sources to provide a comprehensive global
perspective.

The literature identifies several major categories of air pollutants that affect
human health. Particulate matter (PM), especially fine (PM2.5) and ultrafine particles
(PMO.1), has been identified as particularly harmful due to its ability to penetrate deep
into the respiratory system [3]. These particles originate from various sources,
including vehicle emissions, industrial processes, construction activities, and natural
sources such as dust storms.

Gaseous pollutants include nitrogen oxides (NOx), primarily from combustion
processes; sulfur dioxide (SO2) from industrial activities and fossil fuel burning; ozone
(03), formed through photochemical reactions involving NOx and volatile organic
compounds; and carbon monoxide (CO) from incomplete combustion processes [4].
These pollutants interact with each other in the atmosphere, forming complex mixtures
that can have synergistic effects on human health.

Shokirov et al. [5] conducted research in urban areas of Uzbekistan, finding that
transportation-related emissions contribute significantly to air pollution in densely
populated areas, with particulate matter concentrations frequently exceeding WHO
guidelines.

The primary route of exposure to air pollutants is through inhalation, with the
respiratory system being the first line of contact. However, certain pollutants can also
enter the body through dermal contact or be ingested after deposition on food or water
sources. The literature reveals that the size, chemical composition, and physical
properties of pollutants determine their deposition patterns within the respiratory tract
and their subsequent biological effects [6].

Particulate matter smaller than 10 um can enter the lungs, while PM2.5 can reach
the alveoli and potentially enter the bloodstream. Ultrafine particles (PM0.1) can
directly translocate into the circulatory system and reach distant organs, including the
brain. According to lvanov et al. [7], the surface area and chemical composition of
particles significantly influence their toxicity and ability to induce oxidative stress in
tissues.

RESULTS AND DISCUSSION

The respiratory system, being the primary interface between the body and
airborne pollutants, exhibits the most immediate and pronounced responses to air
pollution. The literature documents several layers of defense mechanisms activated
upon exposure. The first line of defense involves the mucociliary clearance
mechanism, which traps particles in mucus and removes them by ciliary action. Studies
show that chronic exposure to pollutants can impair this mechanism, reducing
clearance efficiency and leading to greater deposition of pollutants in the lower
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respiratory tract [8]. Airway epithelial cells form a physical barrier against pollutants
and pathogens. Research indicates that exposure to PM2.5 and ozone can disrupt tight
junctions between epithelial cells, increasing permeability and allowing greater
penetration of toxicants [3]. Inhalation of pollutants triggers the release of pro-
inflammatory cytokines and chemokines, leading to recruitment of inflammatory cells
such as neutrophils and macrophages. This inflammatory response, while initially
protective, can become harmful when chronic, contributing to conditions like asthma,
chronic obstructive pulmonary disease (COPD), and pulmonary fibrosis [2]. Multiple
studies confirm that air pollutants induce oxidative stress by generating reactive
oxygen species (ROS) and reactive nitrogen species (RNS). This oxidative burden
depletes antioxidant defenses and leads to damage of cellular components, including
lipids, proteins, and DNA [9].

The literature increasingly recognizes the cardiovascular system as a major target
of air pollution. Several mechanisms have been identified. Pollutant-induced
pulmonary inflammation can lead to systemic inflammation through the release of
inflammatory mediators into the circulation. This systemic inflammation contributes
to endothelial dysfunction, atherosclerosis progression, and increased risk of
cardiovascular events [4]. Exposure to particulate matter has been shown to affect heart
rate variability and autonomic balance, potentially increasing the risk of arrhythmias
and sudden cardiac death [8]. Ultrafine particles can directly enter the circulation and
interact with vascular endothelium, leading to endothelial dysfunction,
vasoconstriction, and altered coagulation parameters [6]. Research by Petrov et al. [10]
demonstrated that short-term exposure to elevated levels of PM2.5 and NO2 was
associated with significant increases in both systolic and diastolic blood pressure, even
in individuals without pre-existing hypertension.

The immune system plays a crucial role in the body’s response to air pollution,
with both innate and adaptive immunity being affected. Alveolar macrophages
represent the first line of cellular defense against inhaled particles. Upon exposure to
pollutants, they phagocytose particles and release cytokines, initiating inflammatory
cascades. However, chronic exposure can lead to macrophage dysfunction and
impaired particle clearance [9]. Recent research indicates that certain air pollutants can
act as adjuvants, enhancing allergen-specific immune responses and contributing to the
development or exacerbation of allergic diseases such as asthma and allergic rhinitis
[3]. Air pollution-induced oxidative stress affects immune cell function, potentially
compromising host defense against infections. Studies show increased susceptibility to
respiratory infections in populations exposed to elevated levels of air pollution [7].
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CONCLUSION

This review of the literature reveals that the human organism responds to air
pollution through multiple interconnected mechanisms across various organ systems.
The responses begin with immediate defensive reactions in the respiratory tract and
extend to complex systemic adaptations involving the cardiovascular, immune, and
other systems. While these responses are initially protective, prolonged or severe
exposure overwhelms the body’s defenses, leading to pathological changes and disease
development. The evidence firmly establishes oxidative stress and inflammation as
central mechanisms in pollution-induced health effects. These processes underlie many
of the observed pathologies and represent potential targets for interventive strategies.
The literature also highlights the importance of individual susceptibility factors,
including genetic background, age, pre-existing conditions, and lifestyle, in
determining the severity of responses to air pollution.

In conclusion, the human organism’s response to polluted atmospheric air
involves complex and multifaceted mechanisms that, while initially protective, can
lead to significant health consequences when exposure is prolonged or severe.
Addressing air pollution requires concerted efforts at individual, community, and
policy levels to reduce emissions, minimize exposure, and mitigate health impacts.
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borymusam — »3T0 Tsbkenmoe 3a0osieBaHMe, NpUBOAsAIIee K (IaKIUIHOMY
napajuvy, BBI3BAaHHOC HEHPOTOKCHMHOM OOTYJIMHA, M3BECTHBIM KakK OOTYJIOTOKCHH.
JlaHHBI TOKCHMH NpOAYyUUpYETCs aHa’dpoOHbIMU Oaktepusmu pona Clostridium,
npeumyimectBeHHo Clostridium botulinum, a B peaxux ciaydasx — C. butyricum u C.
baratii. Beigensitor cemb cepotunoB OotrynoTtokcuHa (A—G), omHako Hambonee
MaTOrE€HHBIMU JJI 4YesioBeKa sBIsitoTcs Tunbl A, B u E, a B penkux cinyuasx — F.
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Jpyrue cepoTUnbl MPEUMYIIECTBEHHO MOPAKAIOT )KUBOTHBIX U MTHUL, TAK)KE BbI3bIBAS
bnakuuaneii mapanud. bonpmmHacTBO mTaMMoB Clostridium CUHTE3UPYIOT TOJNBKO
OJIMH TUN HeWpoTokcuHa. HecMoTpst Ha pasmuuume cepotunoB (A, B, E u F), ux
MAaTOTCHETUYECKU MEXaHW3M JEHCTBUA HAa OpPraHu3M 4YeJlOBeKa WJICHTUYECH.
borynu3m He nepenaercs ot yenoBeka K yenoBeky. MHQuImpoBanre BOZMOXKHO TIPH
yHOoTpeOJeHUH KOHTAMUHUPOBAHHBIX MHUIIEBBIX MPOAYKTOB, pEXKe — TMpHU
MHTAISIIIMOHHOM TYTH BBEJICHMSI TOKCUHA WJIM €ro MONaJaHuM B OPraHW3M HHBIMU
cnocobamu. Pa3zButre 3a001eBaHus TaKKe BO3MOXKHO Tipu Kosjtonm3aruu C. botulinum
B KHUIICYHUKE WIM HWHPUIIMPOBAHUN PAHEBBIX TMOBEPXHOCTEH, YTO MPUBOAUT K
JIOKaJIbHOM NPOAYKIMHU TOKCHHA C TOCIIEAYIOIINM CUCTEMHBIM €r0 paclpOCTPaHEHUEM
B OpraHu3Me.

HNcTropuyeckue acmekTbl, TOKCHKOJOTHYECKHE XAPAKTEPUCTHKH H
MeIMIMHCKOe IPUMEeHeHHne 00Ty IM3Ma

Bnepsoie ciyuam Ootynusma Obutn  3adukcupoBaHsl B 1735 romy u
ACCOLIMMPOBAIUCH C YIMOTPEOJECHUEM B MUILY 3apaKEHHOM HEMELKOUW K010achl, 4TO
IIPUBEJIO K OCTPOMY IHUILEBOMY OTpaBieHuI0. B 1870 rony mHemenkui Bpad Mrosuiep
MPEIIOKHUI TEPMUH «OOTYJIU3M», MPOUCXOIALIIUN OT JIATUHCKOT O Ha3BaHUs KOJIOACHI
(botulus). baxrepuu pona Clostridium BriepBble ObUIH WIAESHTUPUIIEPOBAHBI B 1895
roJly, a iX HEMpOTOKCHUH ObLI BBIJIeTICH JoKTOpoM DaBapaom [llanmem B 1944 rony. B
X0JI€ KCIIEPUMEHTOB, MpoBeAeHHBIX B 1949—1950 romax, ObUIO yCTaHOBJIEHO, YTO
oorynmuanueckuii TokcuH Tuna A (BoNT-A) Omokupyer BBICBOOOXKICHHE
AlETUIXOJIMHA B HEPBHO-MBIIIEYHBIX CUHAICaX, MPUBOJAS K HAPYIIEHUIO HEPBHO-
MBIIIEYHON Mepefadynd. BoTynuHUYEeCKHe TOKCHMHBI OTHOCATCA K 4YMCIy Hauboisee
TOKCUYHBIX BEILIECTB, U3BECTHBIX UEIOBEUECTBY. 3-3a NX BBICOKOW TOKCHYHOCTH OHU
paccMaTpUBAIOTCS KaK MOTEHI[MAIbHOE OMOJIOTHYECKOE OpPYKHE, HO B TO K€ BpeMs
MMEIOT IIUPOKOE MPUMEHEHNE B MEIUIUHCKOM npakTuke. B 1980 rogy nokrop Anan
b. CkoTT BIepBbIE€ UCIONB30BAST OOTYJIMHUYECKUN TOKCUH JUIS JIEYEHHs CTpaOu3Ma
(xocornazus). B nexabpe 1989 roma VYmpapinenwe mo cCaHUTApHOMY HaJ30py 3a
KaueCcTBOM THUIIEBbIX MpoaykToB u MeaukameHToB CIIHA (FDA) ono6puio
npumeHenue BoNT-A (toproBoe HazBanue «Botox») st jedeHust ctpaOusma,
onedapocnazma u remudanuanbHoro cmazMa y aereii. B 2002 romy FDA
CaHKIIMOHHUPOBAJIO €r0 MCIHOJIb30BaHUE B KOCMETOJOTUU ISl KOPPEKIIUU MOPILUH U
yIy4llIeHWs BHEIIHEr0 BuAAa. B mocieayromme Troapl CHEKTP NPUMEHEHHUS
OOTYJIMHUYECKOTO TOKCHMHA PpAaCUIMpPWICS, BKJIIOYas TEpamnuio TUIEPTUIpO3a
(M30BITOYHOTO TMOTOOTACNICHUSI) M PA3JIUYHBIX HEBPOJOTHUECKUX PACCTPOUCTB.
Knuanueckue ciydan 00Tynau3Ma nmpoaospkaroT ¢pukcupoBatbes B X X1 Beke. Tak, B
2017 romy B pe3ynbTaTe yHOTPEOJEHHsS] 3apa’k€HHOIO CBIPHOTO coyca Havo,
MpUOOPETEHHOTO0 Ha aBTO3anpaBoyHou ctaHuuu BOmm3u Cakpamenrto (Kanudopuus,
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CIIIA), ve menee 10 marueHTOB OBUIA TOCITUTAIN3UPOBAHBI C TMATHO30M OOTYJIH3M.
N3-3a pa3BuBIIEroCs Mapainya NOCTPaJaBIIUM MOTPEOOBATIOCH IITUTEIHFHOE JICUCHHE
B OT/JICJICHUY MHTEHCUBHOM Te€panuu, MPoI0JKaBIIeecs HE MEHee TpexX Heelnb. B xone
JAHHOTO  BCHBIIIEYHOrO0  ciyyas Obula  3aperucTpupoBaHa  IOJ03peBaecMas
JIETANIbHOCTb.
JdtHosornveckue GakTopsl 00Ty IM3MA
borymu3sm  pa3BuBaercs ~ BCJIEACTBUE  BO3JICUCTBUS ~ HEHWPOTOKCHHOB,
npoayuupyeMbeix Oaktepusmu poja Clostridium, npemmymecrsenno Clostridium
botulinum, a rtaxxke pexe C. butyricum um C. baratii. /lanHple HEHPOTOKCHHBI
MPENSATCTBYIOT BBICBOOOKIEHUIO ALIETHIXOJMHA B IPECHHANTUYECKUX HEPBHBIX
OKOHYAHMSIX, YTO PUBOJAUT K HAPYIICHUIO HEPBHO-MBIIIEYHOM IepeJauy U pa3BUTHIO
XapaKTEpPHBIX CUMIITOMOB 3a00JIEBAHUS.

dakTopbI PUCKA Pa3BUTHA 00Ty IU3MA

OCHOBHOM NPUYMHON OOTYJIU3MAa SABIISETCS YIOTPEOIEHUE MPOTYKTOB, B KOTOPBIX
COXPaHWIKCh CIIOPBI UJIM BET€TaTUBHBIE (POPMBI OAKTEPHIL, a TAK)KE OOTYJTMHUYECKUN
TOKCHUH, BCJIEJACTBHE HEMPABWIBHOM TEPMUUECKON 0OpabOTKU WM HECOOIIOJICHUS
ycnoBul xpaHeHus. GakTopamMu pUCKa SABISIOTCS:

o Ilorpeb.ieHHMe KOHCEPBHPOBAHHBIX MNPOAYKTOB, OCOOEHHO JIOMAalIHETO
INPUTOTOBJICHUS, TAaKUX KakK MSACHbIE, pPBIOHbIE U OBOIIHBIE KOHCEPBBI
(Hanpumep, TOMHIOPHI, pbIOa). B cimydae HemocTaToyHOW CTepUIM3allud
YCIIOBHSI aHadPOOHOTO XpaHeHUs crmocoOcTBYIOT pocTy Clostridium botulinum u
MPOYyKLIHUH TOKCHHA.

o YnorpedieHue Meaa mJjaaeHuamm. Men MoxeT coaepxkaTth crmopsl C.
botulinum, xoTopeie npu MoONagaHUM B KEITYJOYHO-KUAIIICUHBIN TPAKT JAeTeH 10
12 MecsiLieB MOTYT IPUBECTHU K PA3BUTHIO JIETCKOro 00Tyu3Ma. B cBsi3u ¢ aTum
BO3 u neamarpuyeckue acColMany HE PEKOMEHIYIOT JaBaTh MeJ ACTSAM 10
roja.

o Konramunamus pan. Ilpu nonaganuu criop OakTepuil B OTKPBITHIE pPaHbI
(Hanpumep, yepe3 KOHTAKT ¢ NOYBOM, (PeKaTbHBIMU 3arpA3HEHUSIMU ) BO3MOKHO
pa3MHOXEHUE BO3OyAMWTENs M MPOAYKIMS OOTYJIMHMYECKOTO TOKCHHA,
BBI3BIBAIOIIAS] PAHEBOM OOTYIIU3M.

o BHyTpuBeHHOe BBeJeHHE HAPKOTMKOB. Y JHI, YNOTPeOISIOMUX
WHBEKIIMOHHbIE HAPKOTHKH, CYIIECTBYET PHUCK paHEBOro OOTyiM3Ma H3-3a
VCIIOJIb30BAHUS HECTEPHUIIBHBIX UHCTPYMEHTOB 17} BO3MOKHOTO
WHDUIMPOBAHUS.

o JladopaTopHoe Bo3aeiicTBue. Jluia, paboraromuye ¢ OOTYJIMHHYECKUMU
HEWPOTOKCUHAMH B JAOOPATOPHBIX YCIOBUSX, UMEIOT PUCK MHTAISIUOHHOTO
3apaKeHUs.
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Kuaaccnpuxanus 6orynusma
B 3aBucuMMOCTH OT MeXaHW3Ma 3apakeHUs OOTYIU3M IOJAPA3ACsueTCsS Ha TPH
OCHOBHBIX ()OPMBI:

1. IMumeBol O00TYJM3M — pa3BUBAeTCS TMpPU YINOTPEOJECHHH TPOIYKTOB,
cojepxamux OoTynMHUYecKuid TOKcuH. Hambonee pacnpocTpaHeHHBIN
BapuaHT 3a00JIeBaHMsI, CBSA3aHHBIN C MUIIEBBIMU OTPABICHUSIMHU.

2. PaneBoii 00TyJM3M — BO3HHMKAaeT MpU HHQUIMPOBAHUN OTKPBITHIX pPaH
Clostridium botulinum ¢ moceayromme# npoayKiueld TOKCHHA in situ.

3. Jlerckuii 60Ty IM3M — 00yCIIOBIICH KoloHM3anmen kumednuka C. botulinum y
MUJTJICHIIEB, YTO MMPUBOJMT K JOKAJIHHOMN MPOTYKIIMA HEHPOTOKCHHA.

[Tomumo kiaccuueckux (Gopm, BBIICIAIOT €lie Tpu 0ojee pelnkue pasHOBUIAHOCTH

ooTynu3Ma:
4. KuiieyHblii O0OTYJHM3M Yy B3pPOCJBIX — HAOMIOJACTCS Yy TAIMEHTOB C
HApYIICHUSIMA ~ MHKPOOHWOTHI ~ KHUIIEYHWKA  (HAmpuMep,  BCIICICTBHUE

XUPYPruyecKoro BMEIaTeIbCTBA WU JJIUTEIIbHOM aHTHOMOTUKOTEPAIIUN ), YTO
co3maer OmaromnpusTHBIe ycioBus it kojonmszammum C. botulinum wu
MOCJIEIYIOIIEN TPOAYKIIMU TOKCUHA.

5. NHbeKuMOHHBIH OOTYJM3M — pPa3BUBACTCS Yy MNAIlMEHTOB, IOJIYYaOIUX
Ype3MepHbIe J03bl OOTYJIMHHUYECKUX TOKCHHOB B KOCMETOJIOTMUECKUX WM
TepaneBTHUECKUX 1eNIAX (Hanpumep, npenapaTsl Botox, Dysport, Myobloc).

6. UHraJassuMoHHbIi OOTYJM3M — BCTpeYaeTcsa Yy JMIl, padoTalIMX B
a00paTOPHUAX C a3PO30JIbHBIMU (hopMaMU OOTYJIMHUYECKOTO TOKCHHA.

Bce ykazannbie popmbl 00TyJIM3Ma MOTYT MPUBECTH K PA3BUTHIO JKU3HEYTPOKAIOIICH
JBIXaTeJIbHOM ~ HEJOCTATOYHOCTH W TPEOYIOT  AKCTPEHHOTO  MEIMIIMHCKOTO
BMeEIIaTEIbCTBA.

Borymu3m: crenenb cepbe3HOCTH M TOKCUYHOCTh OOTYJIMHUYECKOTO HEMPOTOKCHUHA
borymuanueckuit uHediporokcun (BoNT) mpeacraBiser coOoit oavH U3 Haunbosee
MOIIHBIX W JIETATHHBIX OMOJIOTHYECKUX areHTOB, MU3BECTHHIX COBPEMEHHOW HayKe.
JleranbHast 103a TOKCUHA JIJIs1 UEJIOBEKA OIEHUBAETCA B mpenesiax 1 HaHorpamMma Ha
KHJIOTPAMM MAacchl TeJjia, 4To JEJIaeT €ro OJHUM U3 CaMbIX TOKCUYHBIX BEIIECTB B
npupone. Ilo omenkam crnemuanuctoB, 1 rpaMm OOTYJHHMYECKOI0 TOKCHHA
TEOPETUYECKH CIIOCOOCH MPUBECTHU K JICTATBHOMY UCXOAYy Y 1 MIJIJIMOHA YeJIOBeK.
Bricokast TOKCHUHOCTH U KpaiiHe Masasi 23¢(eKTUBHAS 1032 JASNal0T OOTYIMHUYECKHMA
TOKCUH TOTEHITUAIBHBIM CPEJACTBOM OHOJIOTHYECKOTO OPYXKHS, YTO MPEICTABIISCT
yrpo3y 6uotreppopusma. BemecTBo MOKET pacpOCTPaHATLCS B adpO30JbHON hopme
WJIM KCTIONIb30BAThCS JIS LIEJICHANPABICHHOTO 3arpsi3HEHUS MUIIEBBIX MPOAYKTOB U
BOJHBIX MCTOYHUKOB. Bce dopmbl 60Tynn3Ma — nuineBO, paHeBOM, JAeTCKHIA,
KHUIIEYHbIA, HHTAISHUOHHBIA M  HMHBEKHHOHHBIA —  MPEICTaBISIOT
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HEIOCPEICTBEHHYIO YTPO3y JKU3HHU U TPEOYIOT HEOTIOKHONW MEAUITMHCKON TOMOIITH.
Borynmuandeckuii TOKCHH OBICTPO abCOpOUpPYeTCsS B KETyIOYHO-KHIIIEYHOM TPAKTE,
9TO OOBSCHSAET BBICOKYIO BEPOSTHOCTh MHTOKCHUKAIIMHM AK€ TMPHU TOTPEOJICHUU
HEOOJIBIIOTO KOJIMYECTBa KOHTAMUHUPOBAHHBIX MPOAYKTOB. CUMITOMATHKAa MOXKET
BAPBUPOBATHCSA OT JIETKMX HEBPOJOTMUECKUX HAPYIICHU 10 TSKEIOro Iapaiuya
IBIXaTEIbHOW MYCKYJATYypbl, YTO B OTCYTCTBHUE CBOEBPEMEHHOM TE€paNnU MPUBOJIUT K
JIETaJIbHOMY HCXOJY.
borynnHnyecknii HEUPOTOKCUH: MEXAHU3M JCUCTBUS U KIMHUYECKUE MPOSIBICHUS
O0oTynmm3ma
Brustare 60Ty TMHAYECKOTO TOKCHHA HA OPTaHU3M
borymuanueckuit HeipoTtokcuH (BoNT) oka3blBaeT NapaiUTUYECKOE JCHCTBHE Ha
HEPBHYIO CHUCTEMY, OJIOKHPYsS BBICBOOOXKICHHE AalleTHJIXOJMHA B CHHArcaX, 4TO
MPUBOJUT K HECIOCOOHOCTH MBI COKpamaTrhcs. [IpOHMKHOBEHHE TOKCHHA B
HEPBHBIC KIIETKU BBI3BIBAET HAPYUICHHWE HEWPOMBIIICYHOW MEPENayu, YTO SIBISETCS
OCHOBHOM MPUYHMHON Napanya npu 00TyJIU3MeE.
Ecnu noBpexieHHble HEPBHbIE OKOHYAHUS HE CIIOCOOHBI BOCCTAHOBUTH YTPAUuCHHBIC
aKCOHbl U C(POPMHUPOBATH HOBBIE CHHANTUYECKWE CBS3M, Mapajiid MOXET CTaTh
HeoOpaTUMbIM. IMEHHO TTOATOMY MPOIECC BBI3OPOBICHUS ITPU OOTYIU3ME 3aHUMAET
JUTUTENIbHOE BpeMs. B To e BpeMs 3TO CBOMCTBO OOTYJIMHUYECKOTO TOKCHHA JIEIaeT
ero 3G GeKTUBHBIM TPU TPUMEHEHUHU B KOCMETUYECKOMN U TePareBTHUYECKOM IPAKTUKE,
oOecrieunBast IIUTENbHBIN AG(EKT MpU UCTIOTH30BAHUN B METUITUHCKHUX TETISX.
XapakTtepuctuka Bo30yautens 6otynuzma (Clostridium botulinum)
Clostridium botulinum — 310 aHaspoOHas, cnopooOpazyroias, rpaMIoI0KUTEIbHAS
MaJIOYKOBUJIHASI OaKTepUsi, KOTOpasi IIMPOKO PAaCIPOCTPAHEHA B OKPY KaIOIIEeH cpejie.
OHa crnocoOHa CylIecTBOBAaTh B BUJE CIIOP, OCTABasiCh B HEAKTUBHOM COCTOSIHUU [0
TEX IOp, NOKa HE TMOMAJAET B YCIOBUS, OJArompusATHBIE JII POCTa W MPOMYKIIUH
TOKCHHA (OTCYTCTBUE KUCIIOPO/Ia, HU3KAsl KUCIOTHOCTh, ONTUMAalIbHas TEMIEpaTypa u
BJI&YKHOCTB ).
N3BecTHBI ceMb cepoTMNOB OoTyJMHMYeckoro tokcuna (4, B, C, D, E, F, G),
OJIHAKO TOJIbKO cepoTuribl A, B, E u F SBI10TCS MaTOreHHBIMU 111 YETIOBEKA.
PacnpoctpaneHHocTh 00Ty M3Ma
brnarogapsi coBpeMEHHBIM METOJaM CTEPWIM3AIUU M YJIYUIICHHBIM TEXHOJOTHSIM
KOHCEPBUPOBAHUS YACTOTa CiIy4aeB OOTyJIM3Ma CYIIECTBEHHO CHHU3WIACh. B mmpe
exerogHo peructpupyetcs okono 1000 ciaydaeB 00Ty am3ma, mpuueM OOJbIas UX
4acTh CBsI3aHA C YIOTPEOICHUEM 3apaKeHHBIX JTJOMAIITHUX KOHCEPBOB.
B CHIA exeronno perucrpupyercsa okojo 110 cayuaeB Ooryamsma, cpeau
KOTOPBIX:

o 25% — nummeBoii 60TYMH3M;
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o 72% — netckuii OOTYIU3M;

o 3% — paHeBOi OOTYIU3M.
BonbIIMHCTBO  BCHBINIEK MHINEBOTO OOTylHM3Ma CBSI3aHO C  yHOTpeOJIeHHEM
3apakKCHHBIX KOHCEPBUPOBAHHBIX MPOIYKTOB. B mocnemHue ronsl HaOIIOAAeTCS
TEHACHIMS K CHIDKCHHIO YacTOTHl clydaeB 3a0oJieBaHHUS Oiaromaps CTPOTHM
CaHUTAPHO-TUTUEHUIECKUM HOPMaM.
Knuaundeckue nmposiBieHus: 60Ty Iu3Ma
OcHOBHbIE HEBPOJIOTHYECKHE CUMIITOMBI 00TYJIM3MA BKJIIOYAIOT:

e JUILIONHUIO (JBOCHHE B Ij1a3ax);

e HEUYETKOCTb 3PCHUS,

o MTO3 (OMyIIIEHUE BEK);

o JIM3ApTpUIO (HApYLIECHUE PEUn);

o nucaruto (3aTpyAHEHHOE IJIOTAHUE);

¢ KCEpPOCTOMHIO (CYyXOCTh BO PTY);

e MBIIICYHYIO CTa00CTh, MEPEXOSIIYIO B BSIJIBINA apasiy.
JlonoJIHUTEIbHbIE CHMIITOMBI MOTYT BKJIIOYATh:

¢ TOJIOBOKPY’KEHUE;

o YTOMJISIEMOCTB;

+ 3armop;

e JUCKOMQOPT WK 00JIb B )KUBOTE;

e TOIIHOTY U PBOTY;

¢ THIEPCATHUBAIINIO;

e PacCTPOMCTBA MOYEHUCITYCKAHUS;

o CHIKEHHE U OTCYTCTBUE PEPIIEKCOB;

¢ TPOTPECCUPYIOIILYIO MBIIICUYHYIO CIA00CTh;

o TMapajuy JbIXaTeIbHON MYCKYJIATypHI.

IIpu ocMoTpe Bpad MOXET BBIABUTH T'MIIOPEdJIEKCUI0 WK apeieKCHI0, YTO
SBJISICTCS] IMATHOCTHYECKUM KPUTEPHUEM JIJisi OOTYIM3Ma.

Oco0eHHOCTH 1€TCKOr0 00TYyJIM3MA

VY miazeHieB 3a00JieBaHNE MPOSIBISIETCS BAJIOCTHIO, CHIPKEHHBIM TOHYCOM MBIIIIII,
c1abbIM cocaTelbHBIM pediekcoM, MIOXUM alleTUTOM W 3amopoM. YacTo 3amop
SIBJISICTCSL TICPBBIM KIIMHUYECKHM TPU3HAKOM HWHQEKIUH. boTyausMm mpeacTtaBiseT
co00i1 KM3HEYIpokKalolIee COCTOAHUE, TP KOTOPOM OTCYTCTBHE CBOEBPEMEHHOIO
JICYCHUS] MOKET IPUBECTU K TEHEPATN30BAHHOMY TapaJInyy, BKIIIOYAs JbIXaTEIHHYIO
HEJOCTaTOYHOCTh, 4YTO JeiaeT 3abojieBaHMe OJHOW U3 Hauboyee Cephe3HbIX
OaKTepraTbHBIX HHPEKITH.
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borymu3m: WHKyOarMOHHBIA TEpUOJ, IUATHOCTHKA, JICUCHHUE, OCIOXKHECHHS U
npodumaKkTuka
WNHKyOannoHHBIN Tepruoa 00TyIu3Ma
[Ipu numeBom OOTyNIHM3ME KIMHUYECKUE CHUMITOMBI, KaK MPaBWIO, PAa3BUBAIOTCS
yepe3 18—36 yacoB nocie ynorpeOiaeHus: 3apakKeHHOW IHUIIU, OJHAKO JaTCHTHBIN
MEepHOJI MOXKET BapbUpOBaThCs OT 6 4acoB A0 10 aHeil, B 3aBUCUMOCTH OT JO3BI
TOKCHHA U UHIUBUyaJIbHON BOCIIPUMMYHUBOCTH OpTraHu3Ma.
Bpauu, yuacTBytomue B JMarHOCTUKE U JICYCHUH OOTYJIU3Ma
[TomuMo Bpadeil mepBUYHOIO 3BE€HA, B TMATHOCTUKE W JICUCHUU OOTYJIM3Ma MOTYT
y4acTBOBATh CJIEAYIOIINE CIEIUATIACTBHI:
e HEeBPOJIOTH (K3-3a MOPAKEHUS HEPBHOU CUCTEMBI);
o wuHpexkuuoHUCTbl (AuddepeHnmanpHas IUATHOCTHKAa | crenuduueckas
Tepanus);
o meauaTpsl (Mpy UHPAHTUIHLHOM OOTYIU3ME).
MeTtoabl IMarHOCTUKU OOTyIU3Ma
JluarHoctuka OoTynu3Ma Oa3upyeTcs Ha aHaMHe3e, KJIMHUYECKOW KapTHHe U
JIa0OpPATOPHBIX METOAAX.
Kiaunuveckuii 0cMOTP MOMOTaeT 3amnoi03puTh OOTYIU3M, OAHAKO €TI0 CUMIITOMBI
MOTYT HallOMHHaTh HHCYJbT, CHHAPOM I['mileHa-bappe, mMmacreHuw u apyrue
3a00JIeBaHUs HEPBHOM CHUCTEMBI. [[1 HWCKIFOYEHHUS OSTHUX TATOJOTHUH IPOBOIST
JOTIOJIHUTEIIbHBIE TECThI:
o HeiipoBmzyaauzauusa (KT wnu MPT rosoBHoro mosra) Jjsi UCKITIOUCHHS
WHCYJIbTA.
o MHccaenoBanue JmkBopa (JroMOanbHAasi MyHKUMS) JUISI  HUCKIIOYEHHS
BOCTIAJIUTEJILHBIX MPOIIECCOB.
o DJuaexrpomuorpapus (IMI') — BbISIBISECT XapaKTEpHbIE HAPYILIECHUS] HEPBHO-
MBIIIEYHOW MEPEIauH.
o Tecr ¢ Ten3noHOM (3APOoPOoHMEBOI MPODOOIT) — IS UCKITIOUYECHUS] MUACTEHUH.
JlabGopaTopHasi IMArHOCTUKA

Haunbonee cnenuduyeckuM METOJOM JMArHOCTUKU SIBJISECTCS OOHapy:KeHHe
00Ty IMHMYECKOT0 TOKCHHA B KPOBH, MOYe, KeJYAOYHOM COJEPKMMOM HJIH
dexanuax. [[ns NOATBEPKICHHS HAIWYUs TOKCHHA MPOBOJAT OHOJOTHYECKYHO
npoOy Ha JIa0OPATOPHBIX KMUBOTHBIX (METO]I ""CUHIpPOMA MBIIIH"):

1. TIpoObI KpOBM WM KaJla TIAIMEHTA BBOJSAT ABYM JIAOOPATOPHBIM MBIIIIAM.

2. OnHOM U3 HUX MPEIBAPUTEIHHO BBOIAT AHTHTOKCHH.

3. Ecnmu OoTynMHMYECKWI TOKCHH TPUCYTCTBYET, MBIIIL 0€3 aHTHUTOKCHHA

MoruodaeT, a BTOpasi OCTACTCs dKUBOM.
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Orta Meronuka mo3BojisieT AuddepeHnpoBaTh G0TYIM3M OT JIPYrUX HH(EKIH,
TaKUX KaK cajibMOHeJJIe3 WIH KUIIeYHasl MAJT0YKA.

Jleuenue OoTynM3Ma

PanHsis TuarHocTrka mo3BojsieT MUHUMHU3UPOBATh MOCIEACTBUS 00JIE3HU C TOMOIIBIO
cnenupuuecKol AaHTHOOTYJIMHUYECKOI CHIBOPOTKH U MOJCPKUBAIOIICH TEpPAIUH.
AHTHTOKCHYECKAS TePanus

o Ilpy nmnumeBoM u paHeBOM OOTyJIM3ME Ha3HAYAlOT TPHUBAJEHTHBIN
AHTHTOKCHH (npomue cepomunos A, B, E).

o B BOCGHHBIX M AKCTPEHHBIX CUTYAIUSIX MOKET MPUMEHSITHCS renTaBaJeHTHBI
AHTHTOKCHH (npomue cepomunos A, B, C, D, E, F, G).

o AHTUTOKCUH HEUTPAIHU3YET LUPKYJIUPYIOIIHI TOKCUH, HO HE YCTPAHSAET YXKE
CYIIECTBYIOIIYIO HEBPOJIOTMYECKYIO CUMIITOMATHUKY.

DJIMMHHAIUA TOKCHHA

o Ilpy mumeBomM 00TyJHM3Me NPOBOJAT NMPOMBIBAHUE KEIYIAKA, KIU3MbI IS
yJaJeHusl HeTIepEeBapEHHOTO TOKCHHA.

o« Ilpu paneBom O0TyJH3Me BO3MOXHO XHUPYPIrHYECKOE HCCEUYCHUE
MH(PUIMPOBAHHBIX TKAHEH.

« BBseaenue aHTHOMOTHUKOB (MMEHUITUIUINH, METPOHUAA301) TOKA3aHO TOJAbKO NMPH
paHeBOM 00TYyJIHU3MeE.

IMopnepkuBaIas Tepanus

o B Tsxenbix cnydasx Tpedyercs uckyccTBeHHasi BeHTu sinus Jgerkux (UBJI),
TaK KaK BO3MOXKEH Mapajiny JbIXaTeJIbHOW MYCKYyIaTypHhI.

o BHayTpuBeHHas nHdy3MOHHAs Tepamnus MOAACPKUBAET JICKTPOIUTHBIN OaiaHC
Y TUApATAIUI0 OpraHu3ma.

Yero Heb34 1€1aTh?

o He ucnons3yior cnaburenbHbie ¢ MArHUEM, HUTPATOM MU CyJdbdaTamu, TaK
KaK OHU yCUJIMBAIOT TOKCUYECKOE JICHCTBUE.

o AHTHOMOTHMKHM He HA3HAYAKT NPU NUIIEBOM 00TyJH3Me, TaK Kak
paspyuieHde OakTepuid B KHUIIECYHUKE MOXET YCWJIUTh BBICBOOOXKICHUE
TOKCHHA.

OcnoxHenus 60Tyan3Ma

OCHOBHOE OCJIO)KHEHHE 00TYyJIM3Ma — AbIXaTeJIbHAsA HEJOCTATOYHOCTh, KoTopas 0e3
CBOEBPEMEHHON MEIMIIMHCKON MTOMOIIN MOXKET MPUBECTHU K JIETATIbBHOMY UCXOY.
CMepTHOCTB NpH 00Ty IH3MeE

o Jlo BBemeHus crnenupUYECKON AHTHUTOKCHYECKOW Tepamuud CMEpPTHOCTh
nocturaia 50%o.

o CoBpeMeHHBIC METOBI JICUCHHS CHU3UJIH JIETATLHOCTH 10 3—5%0.
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o IlonHOE BOCCTAHOBJICHUE MOKET 3aHATH OT HECKOJBLKHX MecsiIleB /10 roja, a 'y
HEKOTOPBIX MAIUEHTOB OCTAIOTCSI XPOHUYECKAS] YCTAJIOCTh M O/bINIKA.
[Tpodunaktuka 60Tynu3ma
-ITumeBoi 00Ty IM3M
o CoOmo1aTh cAaHUTAPHBIE HOPMBI [P JIOMAIITHEM KOHCEPBUPOBAHUHU.
o Jlns mHAKTHUBAIIMKM TOKCHHA Mepe] yNoTpeOieHneEM HAarpeBaTh KOHCEPBBI /10
85°C B Teuenue S MUHYT.
o« He ymoTrpebasTe TPOAYKTHI ¢ B3AYTHIMH KPbIIIKAMH, HENPUITHLIM
3amaxom.
- Jderckuii 00Ty 1HU3M
o He naBatb men gersim 10 1 roga, Tak Kak OH MOXKET cojepxaTh cropsl C.
botulinum.
- PaneBoii 00Ty IM3M
o CBoeBpeMeHHO 00padaThIBATh PAaHbI U MPU HEOOXOAUMOCTH 0OpaIlaThes 3a
MEIUIIMHCKON ITOMOIIBIO.
Borynusm — peakoe, HO MOTEHUHMAJIBLHO CMepTeJbHOE 3a00J1eBaHue, TpeOylolee
CPOYHOM THUATHOCTUKHU M CTIENUATU3MPOBAHHOIO JIEYEHMS.
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ANNOTATSIYA: Mazkur maqgolada ta’sirchan o ‘simliklarning farmokologik
xususiyatlari va ularning dori vositalari sifataida ishlatilishi tahlil gilinadi. Xususan,
oddiy bo ‘yimodaron (Atropa belladonna) brovnok (Bryonia alba) va dorivor jeruxa
(Nasturutum offiicinale) kabi o ‘simliklarning tarkibiy moddalari, organiziga
ko ‘rsaaditgan ta’sir hamda tibbiyot va xalg tabobatida qollanishi hagitida ma lumot
beriladi. Ushbu o ‘simliklar yallig‘lanishga garshi, tinnchlantiruvchi, immunitetni
mustahkamlovchi va boshga shifobaxsh xusxisiyatlarga ega. Shu bilan birga, ularning
noto ‘g ‘ri ishlatishi sog‘lig uchun xavf tug ‘dirishi mumkinligi ham qayd etiladi.
Maqola tabiy dori vositalardan samarali va xafsiz foydalanish bo ‘yicha ilmiy
asoslangan tafsiyalarni o z ichiga oladi.

Kalit sozlar. Ta’sirchan o ‘simliklar, dorivor o ‘simliklar, brovnok, oddiy

jeruxa, farmakolgik xususiyatlar, tabiy dori vositalari, toksislik, yallig ‘lanishga
garishi, xalqg tabobati, immunitetni mustahkamlash.

ANNOTATSIYA: This article analyzes the pharmacological properties of
effective plants and their use as medicines. In particular, information is provided about
the components of plants such as Atropa belladonna, Bryonia alba, and Nasturtium
officinale, their effects on the body, and their use in medicine and folk medicine. These
plants have anti-inflammatory, sedative, immune-boosting, and other healing
properties. At the same time, it is noted that their improper use can pose a health risk.
The article contains scientifically based recommendations for the effective and safe use
of natural medicines.

Keywords: Effective plants, medicinal plants, black cohosh, common cohosh,

pharmacological properties, natural medicines, toxicity, inflammation, folk medicine,
strengthening immunity.
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INTRODUCTION: Odamlar gadim zamonlardan tabiat ne’matlaridan foydalana
boshlaganidan buyon dorivor o‘tlardan kasalliklarni davolashda foydalanib
kelganlar. Dorivor o‘simliklarning organizmga ta’siri uning tarkibidagi kimyoviy
birikmalarning miqdoriga bog‘liq.

Mazkur maqgolada oddiy bo‘yimodaron (Atropa belladonna), brivnok (Bryonia alba)
va dorivor jeruxa (Nasturtium officinale) kabi o‘simliklarning farmakologik
xususiyatlari, dori vositasi sifatida ishlatilishi hamda ularning foydalari va ehtiyot
choralari haqida so‘z yuritiladi. Ushbu o‘simliklar tarkibidagi faol moddalar inson
organizmiga qanday ta’sir qilishini bilish nafaqat tibbiyot mutaxassislari, balki tabiat
ne’matlaridan to‘g‘ri foydalanishni istagan har bir kishi uchun muhim. Insoniyat
rivojlanishining dastlabki bosqichlarida o‘simliklar nafaqat odamlar uchun oziq-ovgat
manbai bo‘lgan, balki odamlarga kasalliklardan xalos bo‘lishga yordam bergan.

Tabiat inson salomatligi uchun bebaho ne’mat bo‘lib, ko‘plab o°simliklar gadimdan
shifobaxsh xususiyatlari bilan ajralib kelgan. Xalqg tabobati va zamonaviy tibbiyotda
turli kasalliklarni davolashda o‘simliklardan tayyorlangan dori vositalari keng
qo‘llaniladi. O‘simliklarning tarkibida mavjud bo‘lgan biologik faol moddalar
organizmga turli ta’sir ko‘rsatadi:  yallig‘lanishga qarshi, antibakterial,
tinchlantiruvchi, og‘riq qoldiruvchi va immunitetni mustahkamlovchi xususiyatlarga
ega.

ODDIY BO‘YMODARON -Astradoshlar (murakkabguldoshlar) - ga Asteraceae
yetadigan (Coshpositae) oilasiga mansub, bo‘yi 20-50 sm o‘sadi, yuqori ko‘p qismi
yillik o‘t-o‘simlik. Poyasi bir nechta, tikmarta nishtarsimon shoxlangan, barglari
nishtarsimon, ikkiajralgan yoki chizigsimon bo‘laklarga patsimonbandli, bo‘lib,
ildizoldi va poyasining pastki gismidagilariqolganlari bandsiz, poyasi bilan shoxlarida
ketma- ket o‘rnashgan. Mayda, tuxumsimon savatchaga to‘plangan oqish, ba’zan och
pushtirangli gullari poyasi bilan shoxlari uchiga joylashgan gqalgonsimon
gulto‘plamini hosil giladi. Mevasi yassi, tuxumsimon, kulrang pista. lyun oyidan
boshlab to yozning oxirigacha gullaydi, mevasi avgustdan boshlab yetiladi. Yer ustki
gismi, ba’zan gullari. O‘simlik gullay boshlaganda uni yuqori gismidan 15 sm
uzunlikda (yoki fagat gulto‘plamlari) qirqib olinadi va soya yerda yoki 50°C
haroratdagi quritgichlarda quritiladi. Oddiy bo‘ymodaronni yig‘ish vaqtida o‘simlikni
ildizi bilan sug‘urib olmaslik kerak. Aks holda, bu o‘simlik tabiatda yo‘qolib ketishi
mumkin. Kimyoviy tarkibi va ishlatilishi. Bo‘ymodaronning yer ustki gismi va gullari
tarkibida 0,06-0,8 % efir moyi, 9-13 mg % karotin, 74,8 mg % vitamin C va K,
flavonoidlar (apigenin, lyuteolin va ularning glikozidlari), alkaloidlar (axillein va
betokisin), xolin, asparagin, smolalar, organik kislotalar, achchiq, oshlovchi va boshga
moddalar bor. Efir moyi 1-4% gacha xamazulen, 8-10 % sineol, borneol, 13% gacha
bornilasetat, tuyon Kislotalar va boshga terpenoidlardan tashkil topgan. Dorivor
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preparatlari (damlamasi, suyuq ekstrakti) me’daichak kasalliklarini davolash, ishtaha
ochish hamda ichakdan, bachadondan, burundan, milkdan, yaralardan va
gemorroidalgon ogishlarni to“xtatish uchun go‘llaniladi. Oddiy bo‘ymodaronning guli
va yer ustki gismi ishtaha ochishda va me’da-ichak kasalliklarida ishlatiladigan
yig‘malar-choylar tarkibiga kiradi. Oddiy bo‘ymodaron qadimdan xalq tabobatida turli
kasalliklarni davolash uchun ishlatib kelinadi. O‘simlikning yer ustki gismidan
tayyorlangan damlama yoki gaynatma gon tupurganda, qon aralash ich ketganda va
boshga kasalliklarda qon to‘xtatuvchi dori sifatida qo‘llaniladi. Bundan tashqari,
damlamasini yana ishtaha ochish, o‘pka sili, shamollash, astma, isitma, dizenteriya,
ichak infeksiyasi va boshga me’da-ichak kasalliklarini, bosh og‘rig‘ini davolash hamda
stydik haydash uchun ishlatiladi. O‘simlik gulining kukunini asalga qorib gijjalarni
tushirish magsadida bersa ham bo‘ladi. Damlamasi bilan yaralarni yuvish tuzukkina
nafberadi. O‘simlik tasviri. Bo‘ymodaronning bu uch turi bo‘yi 15-75 sm ga yetadigan
ko‘p yillik o‘t-o‘simlik. Poyalari bir nechta, tik o‘sadi, shoxlanmagan yoki yuqori
gismi shoxlangan. Mevasi - pista. May oyidan sentabrgacha gullaydi, mevasi iyun-
sentabr oylarida yetiladi. Geografik targalishi. Bo‘ymodaron turlari O‘rta Osiyo
respublikalaridagi Kavkaz va, gisman, Ukraina va Belorussiyaning janubiy hududlari.
(Bibershteyn bo‘ymodaroni) cho‘llarda, yarimcho‘llarda, tog® etaklaridan to
tog‘larning o‘rta gismigacha bo‘lgan tosh-tuproqli tog yonbag‘irlarida, shag‘alli va
qumli yerlarda, daryolarning shag‘alli joylarida, soylarda, ariq bo‘ylarida, o‘tloglarda,
sho‘r yerlarda, begona o‘t sifatida ekinzorlarda va bog* yerlarda o‘sadi. Qo‘llaniladigan
gismi. Yer ustki gismi. O‘simlik gullash davrida poyasining yuqori gismi (gullari va
barglarl bilan) hamda ildizoldi barglari o‘rib olinadi va soya yerda quritiladi. Kimyoviy
tarkibi va ishlatilishi. Bo‘ymodaron turlari garchi efir moyi saqlovchi o‘simliklarga
Kirsa-da, lekin kimyoviy tarkibi jihatidan bir-biridan farq qiladi. Bibershteyn
bo‘ymodaronining yer ustki qismi tarkibida 0,13-0,52% efir moyi, alkaloidlar, 0,36%
flavonoidlar (giperozid, lyuteolin, apigenin), 1,37% organik kislotalar, 74,8 mg %
vitamin C va K, 2,50% gacha gandlar, smola, achchiq, 1,41-0,62 % oshlovchi va
boshga moddalar bor. Yer ustki gismining efir moyi 63% gacha sineoldan, 40% gacha
p-simol, 10 % a terpineol, kamfara va boshqa terpenlardan tashkil topgan. Santolinli
bo‘ymodaron yer ustki qismi o‘z tarkibida 0,11 % efir moyi, achchiq santolin va
santolinoid hamda boshga moddalar saglaydi. Efir moyi 56% gacha kamfora, 20%
gacha sineol, 15% linyon va boshga terpenoidlardan tarkib topgan. Tobulgibarg
bo‘ymodaron yer ustki gismi tarkibida 0,07% (gulida 1,2 %) efir moyi, 0z migdorda
alkaloidlar, 0,21 9% (gulida 0,7%) flavonoidlar (giperozid, lyuteolin, sinarozid), 37
kumarinlar, 2,50 % gacha gandlar, 6,5 % gacha oshlovchi va boshga moddalar bor. Efir
moyi 30 % atrofida borneol murakkab efiri, 8 % kampfen, 5% pinen, 35% spirt va
boshga birikmalardan tarkib topgan. Bo‘ymodaronning bu uch turi qgadimdan xalq

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 94



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

tabobatida turli kasalliklarni davolash uchun ishlatib kelinadi. Yer ustki gismidan
(aynigsa, gulidan) tayyorlangan gaynatmasi bilan Abu Ali ibn Sino gaytishi giyin
bo‘lgan shishlarni, eti uzilgan yerlarni va radikulit kasalliklarini davolagan. Nafas olish
giyinlashganda gaynatmasini yoki damlamasini ichishga buyurgan. Qaynatmasini yana
bo‘yrak va qovuq toshlarini tushirish uchun, siydik haydash, ayollarda to‘xtab qolgan
hayzni keltirish uchun qo‘llagan. Bo‘ymodaron turlarining yer ustki qismidan
tayyorlangan damlamasi yoki gaynatmasi xalq orasida me’da kasalliklariga, o‘pka sili
va bosh og‘rig‘iga davo qilinadi hamda turli qon oqishlarda qon to‘xtatuvchi va
Isitmani tushiruvchi vosita sifatida ishlatiladi. Gullarining kukuni bilan kuyganni va
ochig gon ogib turgan yaralarni davolash mumkin. Buning uchun tananing kuygan
yeriga va yaralarga kukundan sepiladi. Astma kasalligida bo‘ymodaron turlari gulidan
tayyorlangan damlamasi yoki gaynatmasiga novvot qo‘shib ichiriladi.

BO‘RIGUL - BARVINOK MALIY - Kendirdoshlar - Arosunaseae oilasiga
mansub ko‘p yillik o‘t-o‘simlik. Tibbiyotda bo‘rigulning O‘rta Osiyoda o‘sadigan ikki
turidan foydalaniladi. Ular zaharli. Shulardan biri — Kichik bo‘rigul - Barvinok maliy
- V. minor L. doim yashil o‘simlik. Poyasi yotib o‘sadi, uzunligi 60 sm gacha yetadi,
shoxlangan, gul hosil qiluvchi novdalari tik o‘sadi. Barglari qalin, yaltiroq,
ellipssimon, o‘tkir uchli bo‘lib, kalta bandi yordamida poyasida gapamagarshi
joylashgan. Yirik, to‘g-ko‘k rangli gullari uzun bandi bilan barg qo‘ltig‘iga yakka-
yakka joylashgan bo‘ladi. Mevasi 2 ta bargchadan tashkil topgan. Yer ustki qismi.
Kimyoviy tarkibi. Tarkibida 0,6 % alkaloidlar (20 dan ortig) va boshga moddalar bor.
Asosiy alkaloidlari vinkamin (devinkan), minorin, vinkaminorin izovinkamin va
boshgqalar hisoblanadi. O‘simlik tasviri. Poyasi bir nechta, tik o‘suvchi, shoxlanmagan,
bo‘yi 30-40 sm. Barglari ellipssimon, ba’zan tuxumsimon, poyasida bandsiz garama-
garshi joylashgan; yirik, pushti rangli (gulbargining ichki tomoni oqg rangli bo‘ladi)
gullari alohida-alohida barg qo‘ltig‘iga o‘rnashgan. Mevasi 2 ta bargchadan iborat.
Aprel-may oylarida gullaydi, mevasi may-iyunda pishadi. Qo‘llaniladigan gismi. Yer
ustki gismi, ildizpoyasi va ildizi. Kimyoviy tarkibi. Tarkibida 2-3 % alkaloidlar, steroid
saponin, ursol kislota va boshga moddalar bor. Asosiy alkaloidlariga vinkanin,
vinkanidin, vinervin, rezerpinen va boshqalar kiradi. Bo‘rigul turlarining ishlatilishi.
Dorivor preparatlari (tabletka holidagi devinkan, vinkapan, vinkaton) qon bosimini
pasaytiruvchi vosita sifatida gipyertoniya kasalligida hamda miya qon-tomirlari
spazmini davolashda go‘llaniladi. Bo‘rigul turlaridan tayyorlangan gaynatma xalq
tabobatida bosh og‘riganda og‘riq qoldiruvchi hamda bosh aylanishni, ich ketishini,
shuningdek, qon oqishini to‘xtatuvchi vosita sifatida qo‘llanadi. Tish og‘riganda
gaynatma bilan og‘iz chayiladi, yer ustki gismidan tayyorlangan poroshogi (kukuni)
yaralarga sepiladi. Lekin bo‘rigul turlari zaharli o‘simlik ekanligini esda tutish lozim!
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DORIVOR JERUXA — Bu o‘simlik karamsimonlar oilasiga mansub bo‘lib, ko‘p
yillik dorivor va ovqatlik o‘simlikdir. Shoxchalari ko‘tarilgan holda ichi teshik yo‘l-
yo‘l, barglari juft holatda joylashadi. Shoxdagi yuqori barglar biroz ovalsimon. to‘rtta
Maydan boshlab sentabr oylarigacha gullaydi. Gullari og, gismlarida gultojibarglardan
iborat bo‘lib, shoxining yuqori turadi. joylashadi. Mevasi danaklari biroz shishib
maysani Dorivor xomashyosi ko‘kati hisoblanadi. O‘sayotgan xomashyo40-45 kundan
keyin o°rib, 40-45 sm yetganda, bog‘lab, sifatida ishlatishga tayyorlanadi. Xomashyoni
savatchalarga solib, keyin quritiladi. gilish Go‘sht uchun va baligdan tayyorlangan
taomlar bilan iste’mol yog‘i bilan aralashtirib buning yangi ko‘katlari mayonez yoki
o‘simlik ishlatiladi. O‘simlik Bu ishtaha vitamin qo‘zg‘ovchi achchiq, o‘tkir ta’m
beradi. yo‘q. Vitamin C va karotin mikroelementlarga boy, tarkibida gand Maysasida
efir moddalari piyozga nisbatan ko‘p. mis, marganes, fosfor, moylari, yod, kalsiy,
magniy, temir, rux, provitaminlari topilgan. kaliy, Bu natriy, o‘simlikda vitamin E, B,
A va D mikroelementlar vitaminlar va to‘g‘ri tagsimlangan. Jeruxa preparatlari siydik
haydovchi, balg‘am ko‘chiruvchi, yallig‘lanishga garshi, gabziyatga garshi, tonus
ko‘taruvchi, modda almashinuvini regulyatsiya qilish xususiyatiga ega. Avitaminoz,
kamgonlikda revmatizmda podagra o‘t va siydik pufagi kasalliklari, jigar yugori nafas
yo‘llari, galgonsimon bez, qandli diabetda, ot va siydik tosh kasalliklarida ichiladi.
Teri toshmalarida, teri gichishishida, kuyganda tashgaridan teriga surtiladi. Ozganda,
ateroskleroz profilaktikasida, anemiyada, jigar kasalliklarida, bo‘yrak va siydik
toshlari kasalliklarida bo‘yrak va oshqozonichak tizimi yallig‘lanishida yangi
tayyorlangan sharbat ichiladi. Kuyganda, so‘gallarga, garshi, lipomalarida tashgaridan
maz sifatida qo‘llaniladi.

Tabiat bizga boy dorivor o‘simliklar dunyosini tuhfa etgan bo‘lib, ularning to‘g‘ri
va ehtiyotkorlik bilan qo‘llanilishi inson salomatligini yaxshilashga xizmat giladi.

Shu bilan birga, ushbu o‘simliklarning ba’zilari toksik ta’sirga ega bo‘lishi
mumkinligi sababli, ularni fagat mutaxassis tavsiyasi asosida ishlatish tavsiya etiladi.
Tabiiy dori vositalaridan foydalanganda ularning to‘g‘ri dozalash goidalariga rioya
gilish muhim bo‘lib, aks holda foyda o‘rniga zarar yetkazishi mumkin.
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O‘ZBEKISTONDA YER OSTI SUV RESURSLARIDAN OQILONA
FOYDALANISHNING MEYORIY-HUQUQIY ASOSLARI

Jamilov Baxtiyor Baxriddin o‘g‘li
Qarshi davlat texnika universiteti “Foydali qazilma konlari geologiyasi, qidiruv va
razvedkasi” ta’lim yo‘nalishi talabasi.

Annotatsiya. Magqolada O ‘zbekistonning yer osti suv resurslari, ularning
zaxiralari va hududlar bo‘ylab targalganligi, ulardan foydalanishda yuzaga
kelayotgan muammolar muhokama qilingan. Yer osti suv resurslaridan samarali
foydalanish bo ‘yicha hukumat garorlari va amalga oshirilayotgan ishlar ko ‘rib
chigilgan. Mamlakatimizda atrof-muhit muhofazasi, tabiiy resurslar, jumladan, suvdan
ogilona foydalanish masalalariga alohida e tibor garatilayotgani hagida ma’lumotlar
keltirilgan.

Kalit so“zlar: gidrogeologiya, ekologiya, yer osti suvlari, suv resurslari, artezian
qudugqlar, burg ‘ilash, tabiiy, antropogen ta’sirlar.

Abstract. The article deals with groundwater resources of Uzbekistan, their
reserves and distribution by regions, as well as problems arising in their utilisation.
Government decisions and current work on effective utilisation of groundwater
resources are considered. It is shown that the country pays special attention to
environmental protection, natural resources, including rational use of water
resources.

Keywords: hydrogeology, ecology, groundwater, water resources, artesian wells,
drilling, natural, anthropogenic impact.

KIRISH. Suv resurslari dunyoning barcha mamlakatlarida milliy boylik sanaladi,
ularning mavjudligi jamiyatning ijtimoiy-iqtisodiy va ekologik jihatdan bargaror
rivojlanishining asosiy Jamiyatning iqtisodiy salohiyatini rivojlanishi ko‘p jihatdan suv
ta’minoti darajasiga bog‘liq. O‘z navbatida, suv ta’minoti darajasi insonning ma’lum
bir geografik hududdagi suv resurslari bilan belgilanadi. Tarixiy rivojlanish jarayonida
jamiyat faqat iqtisodiy rivojlanish darajasiga muvofiq mavjud bo‘lgan tabiiy suv
turlaridan foydalangan. Suv resurslarining o‘ziga xos xususiyati ularning
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yangilanishidir. Shu tarzda, ular boshga tabiiy resurslardan tubdan farg giladi. Suv
resurslari gadimgi zaxiralar va gayta tiklanadigan resurslar ekanligi bilan ajralib turadi.
Suv resurslari orasida yer osti suvlari alohida ahamiyatga ega.

Yer osti suvlarini o‘rganish turli xil iqtisodiy vazifalarni hal qilishda olib borilgan
gidrogeologik tadgigotlarning umumiy majmuasida juda muhim ahamiyatga ega. Yer
osti suvlarini o‘rganish magsadida muntazam gidrogeologik kuzatuvlar yer osti
suvlarining hosil bo‘lish jarayonlarining miqdoriy tavsifini berishga, ularning miqdori,
sifati va xususiyatlaridagi o‘zgarishlarning asosiy qonuniyatlarini aniglashga va yer
osti suvlarini oqilona o‘zlashtirish va himoya qilish yo‘llarini, ularning zararli ta’siriga
garshi kurash choralari tarkibini va ularning rejimini boshgarish usullarini asoslash
uchun ushbu gonuniyatlardan foydalanishga imkon beradi. Kelajakda ushbu
tadgigotlarning roli va ahamiyati oshadi, chunki hududni gidrogeologik o‘rganish
kuchayadi, kuzatuvlar tarmog‘i rivojlanadi va har xil gidrogeologik bashoratlarni
amalga oshirish uchun statsionar kuzatuvlar natijalaridan foydalanish usullari
yaxshilanadi. Yer osti suvlarining rejimi va balansini kuzatish ma’lumotlari nafaqat
muhandislik bashoratlarining yuqori ishonchliligi va asosliligini, balki gidrogeologik
izlanishlar va tadgiqotlarning iqtisodiy samaradorligini sezilarli darajada oshirishni
ta’minlaydi. Global iglim o‘zgarishi va aholi sonining ko‘payishi sharoitida yer osti
suvlari zaxiralaridan ogilona foydalanish muammosi tadgigotlar uchun muhim vazifa
bo‘lib qolmoqda.

ADABIYOTLAR TAHLILI VA METODOLOGIYA. O‘zbekistonning yer
usti va yer osti suvlarini o‘rganish bo‘yicha turli yillarda G.A.Mavlyanov,
N.N.Xodjibayev, K.P.Pulatov, E.V.Mavlyanov, F.B.Abutaliyev, U.U.Umarov,
B.Ya.Neyman, M.A.Pankov, K.M.Aripov, V.G.Samoylenko, Yu.l.lrgashev,
L.Z.Sherfedinov, Ya.S.Sadikov, A.l.Golovanov, V.A.Geyns, M.M.Kirilov,
U.U.Usmonov, M.R.Raximov, A.A.Mavlonov, |.X.Xabibullayev, M.S.Alimov,
V.U.Magdiyev, N.N.Kamilov, J.X.Djumanov, S.X.Xushvaktov, A.B.Alimbayev,
P.P.Nagevich, O.V.Chebotaryev, I.N.Grachyeva va boshgalar tomonidan tadgiqgotlar
olib borilgan, tadqiqotlar natijasida O‘zbekiston respublikasi hududi uchun
gidrogeologik sharoitlarni modellashtirish texnologiyasi ishlab chigilgan, turli
geologik va muhandislik-geologik sharoitlarda regional va lokal monitoringni
o‘tkazish mezonlari belgilangan.

Yer osti suvlarining ekspluatatsion zaxiralarini baholash uchun quyidagi usullar
qo‘llaniladi: gidrodinamik usul, gidravlik usul, muvozanat usuli, gidrogeologik
analogiyalar va ragamli modellashtirish usuli, shuningdek ularning kombinatsiyasi.
Statsionar kuzatuv ma’lumotlaridan foydalanish  gidrogeologik tadqiqotlar
kompleksining samaradorligini oshiradi va gidrogeologiyaning ko‘plab amaliy va
nazarly muammolarini yanada oqilona va to‘g‘ri hal qilishga yordam beradi.
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NATIJALAR VA MUHOKAMA. Dunyo resurslari instituti tadqiqotiga ko‘ra,
2025 vyilga kelib dunyo aholisining yarmi suv tangisligiga uchragan hududlarda
yashashi kutilmoqda. Kelajakda, hatto, yetarli suv resurslariga ega mamlakatlarda ham
suv tanqisligi sezila boshlaydi. Bu bir gator omillar - infratuzilma va suv
tagsimlashdagi xatoliklar, ifloslanish, mojarolar yoki suv resurslarini noto‘g‘ri

boshqarish bilan bog‘liq. Iqlim o‘zgarishi esa suv tanqisligi muammosini tezlashtirib
yuboradi [1].

Mamlakatimizda hozirgi kunda 97 ta yer osti suv konlari aniglangan bo‘lib,
ularning umumiy suv resurslari 63,9 mln. m*/kun. (umumiy suv resurslarining 25%) ni
tashkil giladi, shundan sho‘rligi 1 g/l gacha bo‘lgan suvlar 25,8 min. m*/kun (40%) ni
tashkil qiladi (1-rasm). Bugungi kunda ichimlik suvi ta’minotining 67 foizi yer osti
suvlari hisobidan amalga oshirilmoqda.

Yer osti chuchuk suvlari zaxiralari respublikamiz bo‘yicha bir xil tarqalmagan,
asosan Toshkent viloyatida 28%, Samarqand 14%, Surxondaryo va Namangan 13%
dan, Andijon — 12% va Farg‘onaga — 8% to‘g‘ri keladi va respublika ichimlik suv
ta’minotining 67 foizini tashkil etadi. Shundan, Farg‘ona (29,1%), Namangan (13,2%),
Qashgadaryo (10,8%), Samarqand (11,5%), Toshkent (10,3%) viloyatlarida yer osti
suvlaridan keng foydalanilmoqda [1, 2, 3].

16 +—1z8 >

® Toshkent
HFarg‘onaga
Namangan

i Surxondaryo
® Xorazm

m Qoragalpog'iston
# Andijon
Sirdaryo

| Samargand

i Buxoro

® Qashgadaryo
Navoiy

i Jizzax

1-rasm. Yer osti suvlarining hududlar kesimida targalganligi, %.
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Yer osti suvlarini izlash, gidirish, zaxiralarini hisoblash va ularni ogilona gazib
chigarishda quduglar muhim rol o‘ynaydi. Avvalo shuni ta’kidlash lozimki, yer osti
suvlarini gazib chigarish quduglari mintaganing gidrogeologik sharoitlari va gazib
chigariladigan suvlarning nima magsadlarda foydalanilishiga bog‘liq holda turli
chuqurliklarda burg‘ilanadi. O‘zbekiston hududida ichimlik suvlari va foydalanishga
yarogli suvlar artezian suvlar hisoblanadi. Bu suvlar 100-400 m va undan ham katta
chuqurlikda joylashgan, shu tufayli sifati ham bir xil emas. O‘zbekiston hududida bir
qancha artezian suv havzalari joylashgan. Ularning eng muhimlari Farg‘ona,
Zarafshon, Qashgadaryo, Surxondaryo, Toshkent oldi, Mirzacho‘l, Qizilqum, Qarshi
va boshqalar. Bu havzalardan yer osti suvlari yugorida gayd etilganidek, chuqur
quduglar orgali gazib chigariladi.

Davlat geologiya qo‘mitasi tizimidagi “O°‘zbekgidrogeologiya” DUK
mutaxassislarining ma’lumotlariga ko‘ra, 2022-yil holatida O‘zbekiston hududida
50839 ta yer osti suvlarini qazib chigarish quduqlari ro‘yxatdan (inventarizasiya)
o‘tkazilgan. Viloyatlar kesimida yer osti suvlari gqazib chigariladigan quduglar soni:
Samargand viloyati hududida 9441 (19%) ta, Farg‘onada — 7111 (14%),
Qashgadaryoda — 5998 (12%), Toshkentda — 4555 (9%), Andijonda — 3717 (7%),
Jizzaxda — 3281 (7%), Navoiyda — 3591 (7%), Namanganda — 3745 (7%), Buxorada —
2720 (5%), Surxondaryoda — 2603 (5%), Sirdaryoda — 2033 (4%), Qoraqalpog‘iston
Respublikasida — 1581 (3%) va Xorazmda — 463 (1%) tani tashkil etadi [6].
Respublikamizda yer osti suvlari monitoringi tizimi 1500 dan ortig kuzatuv
guduglaridan olingan suv namunalarining minerallashuv darajasiga asosan tahlil
gilinmoqgda [4-8].

Yugorida keltirilganlardan ko‘rinib turibdiki, respublikamiz hududida yer osti
suvlarini gazib chigarish quduglarining soni anchagina salmoqli. Ular aholini ichimlik
suvi, gishlog xo‘jaligi va sanoat korxonalarini suv ta’minotida muhim o‘rin tutadi. Bu
guduglarni hududlarda joylashtirish tizimlari, ularni samarali va uzog muddat ishlatish
yer osti suv resurslaridan ogilona foydalanish va muhofaza qgilish imkonini beradi.

O‘zbekistonda suv resurslari uch xil maqgsadga, jumladan, aholi uchun toza
ichimlik suvi va ishlab chiqarish korxonalari ta’minotiga, qishloq xo‘jaligi yerlarini
sug‘orishga yo‘naltiriladi. Qayd etish joizki, mazkur sohalarning hammasi bir-biridan
muhim va zarur. Ichimlik suvi ta’minoti tizimini rivojlantirish va modernizasiyalash
bo‘yicha kompleks chora-tadbirlar va magsadli dasturlarni amalga oshirish asosida
aholini sifatli ichimlik suvi bilan ta’minlash O‘zbekiston ijtimoiy siyosatining ustuvor
yo‘nalishlaridan biri hisoblanadi.
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Mamlakatimizda atrof-muhit muhofazasi, tabiiy resurslar, jumladan, suvdan
oqgilona foydalanish masalalariga alohida e’tibor garatilib, bu borada keng ko‘lamli
ishlar amalga oshirilmoqda. Daryolar, soylar, suv omborlari va boshga suv havzalari,
suv xo‘jaligi ob’ektlari hamda boshqa barcha suv manbalarini sanoat, qurilish,
transport, qishloq xo‘jaligi va boshqga ob’ektlarning zararli ta’siridan muhofaza qilishni
kuchaytirish maqgsadida Vazirlar ~Mahkamasining “O‘zbekiston  respublikasi
hududidagi suv ob’ektlarining suvni muhofaza qilish va sanitariya-muhofaza
zonalarini belgilash tartibi to‘g‘risidagi nizomni tasdiglash haqida”gi 2019-yil 11-
dekabrdagi 981-sonli qarori gabul gilingan.

Aholi va iqtisodiyot tarmoqlari ehtiyojlari uchun suvlardan oqilona foydalanishni
ta’minlash, suvlarni bulg‘anish, ifloslanish va kamayib ketishdan saqlash, suvlarning
zararli ta’sirining oldini olish hamda ularni bartaraf etish, suv ob’ektlarining holatini
yaxshilashdan, shuningdek suvga doir munosabatlar sohasida korxonalar, muassasalar,
tashkilotlar, fermer, dehqon xo‘jaliklari hamda fuqarolarning huquqlari va qonuniy
manfaatlarini himoya qilish magsadida O‘zbekiston Respublikasining “Suv va suvdan
foydalanish to‘g‘risida”gi Qonuni gabul qgilingan (06.05.1993 yildagi 837-XII-son).
Ushbu hujjat gishloq va suv xo‘jaligi sohasidagi islohotlarni yanada kengaytirish, suv
resurslaridan unumli foydalanish va ularni muhofaza gilishni takomillashtirishga xizmat
gilmogda. 30.11.2021 yildagi O‘RQ-733-son Qonun bilan “Suv va suvdan foydalanish
to‘g‘risida”gi qonunga o‘zgartish va qo‘shimchalar kiritildi.

O‘zbekiston Respublikasi Vazirlar Mahkamasining 08.01.2021 yildagi 9-son
“Yer osti suvlaridan foydalanishga oid ruxsat etuvchi hujjatlarni berish tartibini yanada
takomillashtirish chora-tadbirlari to‘g‘risida”gi qarori bilan yer osti suvlaridan maxsus
foydalanish yoki ularni maxsus iste’mol qilish uchun ruxsatnoma berish bo‘yicha
davlat xizmatlari ko‘rsatishning ma’muriy reglamenti tasdiglandi.

Respublikada yer osti suvlaridan foydalanish va quduq burg‘ilash tizimini yanada
takomillashtirish, yer osti suv resurslarini muhofaza qilish bo‘yicha davlat va
jamoatchilik nazoratini kuchaytirish, aholi orasida suvdan ogilona foydalanish
madaniyatini keng targ‘ib qilish, ularning miqdor jihatdan kamayib ketishi va
ifloslanishining oldini olish hamda pirovard natijada aholini uzoq muddatli istigbolda
sifatli ichimlik suv bilan ta’minlash maqsadida 7-dekabr 2022 yilda O‘zbekiston
Respublikasi Prezidentining “Yer osti suv resurslarini muhofaza qilish va ulardan
ogilona foydalanishni tartibga solish bo‘yicha qo‘shimcha chora-tadbirlar
to‘g‘risida”gi PQ-439-son garori gabul gilindi.

Mazkur qarorga ko‘ra, yer osti suvlaridan foydalanuvchilarga 2024 yil 1 yanvarga
qadar yer osti suvlaridan foydalanishning aniq hisobini yuritish maqsadida o‘z
tasarrufidagi yer osti suv olish inshootlarini suv hisoblash vositalari bilan
belgilangan tartibda jihozlash majburiyati yuklatilgan.
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Shuningdek, 2024 yil 1 yanvardan boshlab suvni hisobga olish vositalari bilan
jihozlanmagan yer osti suv olish inshootlaridan foydalanish tagiglanadi. Bunda jismoniy
shaxslarga shaxsiy va xo‘jalik ehtiyojlari uchun yakka tartibda sutkasiga 5 metr
kubgacha (sutkasiga 5000 litrgacha) bo‘lgan miqdorda yer osti suvlarini olish mustasno.
Ya’ni, bunday quduglarni suv hisoblash vositalari bilan jihozlash majburiy emas.

2023 yil 1 apreldan boshlab yer osti suvlariga quduqlarni burg‘ilash uchun
ruxsatnoma berishning amaldagi tartibi bekor gilindi hamda vazirlik tomonidan
burg‘ilovchi sub’ektlarga yer osti suvlariga quduglarni burg‘ilash faoliyatiga
ruxsatnoma berish tartibi joriy etilib, 0‘z tasarrufidagi burg‘ilash uskunalarini GPS-
trekerlar bilan jihozlash va ularni doimo ishchi holatda saglash majburiyati yuklatildi.

Atrof-muhit ob’ektlarining ifloslanishi monitoringiga ko‘ra, yer osti suvlarining
asosiy ifloslantiruvchi moddalari sanoat, qishloq xo¢jaligi va kommunal korxonalar
hisoblanadi. Respublikamizning ayrim hududlarida yer usti suv chigarish tarmoqlari
va drenaj tizimlarining qoniqarsiz holati, ayrim shaharlar va boshga aholi punktlarida
yer osti suvlari sathining jadal ko‘tarilishiga olib kelgan.

Mamlakatimizda qishloq xo¢jaligi va sanoatni jadal rivojlantirish yer osti
suvlariga ehtiyoj keskin ortishiga olib kelib, bu suv resurslaridan oqilona foydalanish
tizimini yanada takomillashtirishni taqozo etmoqda. Soha mutaxassislarining yer osti
suvlari monitoringi natijalariga asosan so‘nggi yillarda Navoiy, Samarqand, Jizzax,
Qashgadaryo, Namangan, Farg‘ona va Andijon viloyatlarining ayrim hududlarida yer
osti suv sathi 5 metrgacha va undan ortiq pasayib, ularning resurslari kamayib ketishi
kuzatilmoqda. Mazkur hududlarda suvga quduq burg‘ilash va ulardan foydalanish
bo‘yicha moratoriy joriy etildi. Yer osti suvlari sathning o‘rtacha ko‘p yillik sathga
nisbatan 5 metrdan ortiq pasayib ketgan hududlarda yer osti suvlaridan fagat ichimlik
magqsadlarida foydalanish mumkin [2, 3].

Yer osti boyliklarini gazib olish tufayli buzilgan yerlarning xatlovi natijasida
aniqlangan maydonlarni 2023-2025 yillarda hududlar kesimida rekultivasiya qilish
reja-jadvaliga muvofiq, tog‘-kon sanoati va geologiya korxonalari tomonidan buzilgan
yer maydonlari o‘rganildi va rekultivasiya qilish ishlari amalga oshirildi.

Kon-geologiya faoliyatini nazorat qilish inspeksiyasi qishloq xo‘jaligi ekinlarini
sug‘orishda suv tejovchi texnologiyalardan (tomchilatib, yomg‘irlatib, diskret va
boshqalar) foydalanilmaganda burg‘i quduglaridan foydalanishni taqiqlash vazifasini
amalga oshiradi. Bu haqda 2022 yil 7 dekabrdagi “Yerosti suv resurslarini muhofaza
qilish va ulardan oqilona foydalanishni tartibga solish bo‘yicha qo‘shimcha chora-
tadbirlar to‘g‘risida”gi prezident qarorida belgilab qo‘yilgan.

Yer osti suv resurslarini muhofaza gilish, ularning kamayib ketishini oldini olish,
jismoniy va yuridik shaxslarning suvga quduglar burg ‘ilash bilan bog ‘lig faoliyatini
tartibga solish, shuningdek, suv hisobini yuritish mexanizmini yanada
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takomillashtirish magsadida 28.12.2023 yilda O ‘Zzbekiston Respublikasi Vazirlar
Mahkamasining “Yer osti suvlariga quduglarni burg‘ilash va ulardan foydalanish
munosabatlarini tartibga solishni yanada takomillashtirish chora-tadbirlari
to ‘g ‘risida "gi 685-son garori gabul gilindi.

“Yer ga’ridan foydalanish markazi” DMning ma’lumotiga ko‘ra, yer ga’ridan
foydalanish huquqiga ruxsatnomalarni berish to‘liq elektronlashtirilib, 2023 yilda
yerosti suvlari bo‘yicha jami 1895 ta gidrogeologik xulosa berilgan. Shuningdek, yer
osti suvlariga quduq burg‘ilashga jami 2157 ta ruxsatnoma hamda suvdan maxsus
foydalanish uchun jami 1399 ta ruxsatnoma berilgan [7].

Yer osti suvlari holatini doimiy kuzatib borish va ularda bo‘layotgan
o‘zgarishlarning onlayn nazoratini o‘rnatish maqgsadida vazirlik tarkibidagi
“O‘zbekgidrogeologiya” DM tarkibida Situatsion markaz tashkil etilib, markaz yer osti
suvlari monitoringining ragamli ma’lumotlar bazasi va interaktiv xaritasini tayyorlash
bo‘yicha zamonaviy uskunalar va dasturiy ta’minotlar bilan jihozlandi.

Olinayotgan yer osti suvlari hisobini aniq yuritish va suvni tejash choralarini
amalga oshirishi magsadida 2024 yil 1 yanvardan boshlab suv hisoblash vositalari bilan
jihozlanmagan yer osti suv olish inshootlaridan foydalanish tagiglandi. Bunda suv
hisoblash vositalarisiz yer osti suvlaridan foydalanganda solig to‘lovi soliq
stavkasining besh baravari miqdorida undirilishi belgilanganligini alohida gayd etish
lozim.

Yer osti suvlariga quduglar burg‘ilash faoliyati bilan shug‘ullanuvchi tadbirkorlik
sub’ektlariga tegishli 618 ta burg‘ilash uskunalarining ro‘yxati shakllantirildi.
Burg‘ilash uskunalarini GPS-trekerlar bilan jihozlanishini ta’minlash maqsadida
ularning holati va turgan joyini ko‘rsatuvchi alohida axborot tizimi yo‘lga qo‘yildi
[8].

O‘zbekiston Respublikasi Sog‘ligni saqlash vazirligi huzuridagi Sanitariya-
epidemiologik osoyishtalik va jamoat salomatligi qo‘mitasining “Yer osti va yer usti
suv obyektlarini muhofaza qilish bo‘yicha sanitariya qoidalari, normalari va gigiyena
normativlarini tasdiglash to‘g‘risida”gi 2024-yil 22-noyabrdagi 26-son garori bilan
sanitariya qoidalari, normalari va gigiyena normativlari yer osti va yer usti suv
obyektlarini muhofaza qilish bo‘yicha sanitariya qoidalari, normalari va gigiyena
normativlari belgilandi. Mazkur garorda yer osti va yer usti suv suv obyektlarining
ifloslanish darajasiga qo‘yiladigan sanitariya-gigiyena talablari, sifatiga qo‘yiladigan
sanitariya-gigiyena talablari, sanitariya muhofazasiga qo‘yiladigan sanitariya-gigiyena
talablari va qishloq xo‘jaligining sug‘orish maydonlarida oqova suvlaridan
foydalanishga qo‘yiladigan sanitariya-gigiyeniya talablari yaqqol ko‘rsatib berilgan.
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Hozirgi kunda aholi va qishloq xo‘jaligi iste’molchilari tomonidan yer osti
suvlaridan to‘g‘ri va oqilona foydalanish, ularni muhofaza qilish masalasi tobora
muammoga aylanib bormoqgda. Jahonda yuz berayotgan iglim o°zgarishining natijasida
mintagamizda ham suv havzalarining suvsizlanishi, suv sarfining kamayishi, qishloq
xo‘jaligini rivojlantirish magsadida yer osti suv manbalaridan ortigcha foydalanish
bilan bog‘liq antropogen ta’sirlar kuzatilmoqda.

Yer osti suvlarining ifloslanishi bir gator ekologik va ijtimoiy ogibatlarga olib
keladi. Yer osti suvlaridan ifloslantiruvchi moddalarning ozig-ovqat zanjirlari orgali
tarqalishi jiddiy e’tibor talab qiladi. Bunday holda, toksik elementlar inson tanasiga
nafaqat ichimlik suvi bilan, balki o‘simlik va hayvonlarning oziq-ovqatlari orgali ham
kiradi. Maishiy magsadlarda ishlatiladigan suvning kimyoviy tarkibini o‘z vaqtida,
tezkor va sifatli nazorat gilish aholi salomatligini yaxshilash shartlaridan biridir. Yer
osti suvlari sifati muammosi hozirgi kunda insoniyatning eng dolzarb muammolaridan
biriga aylandi [9-12].

XULOSA. Suv resurslariga ehtiyotkorlik bilan munosabatda bo‘lish va ularni
boshqgarish biologik xilma-xillikni saglashga, suv sifatini yaxshilashga olib keladi
hamda ekoturizmni tashkil etish va rivojlantirish imkonini beradi. Umuman olganda,
suvni tejash mamlakatga iqlim o‘zgarishiga moslashish va ichimlik suvining
kamayishi, yong‘in va qurg‘oqchilik xavfining oshishi kabi salbiy ta’sirni
yumshatishda muhim omil bo‘ladi.

Suv resurslarini tejash suv iste’moli va ifloslanishi bilan bog‘liq muammolarni
kamaytirishga yordam beradi. Bunga suvdan foydalanish unumdorligini oshirish va suv
yo‘qotilishini kamaytirish, samarali texnologiyalarni qo‘llash orqali erishiladi. Suv
sarfini kamaytirish, irrigatsiya tizimlarini isloh qgilish, texnologik innovatsiyalarni joriy
etish, ogilona rejalashtirish va boshgarishga garatilgan chora-tadbirlar — igtisodiy
samaralarga erishish va tarmoglarning ragqobatbardoshligini oshirishga olib keladi.
Bunda yer osti suv quduglarini burg‘ilash, ularni oqilona ishlatish va suv to‘plovchi
inshootlarni qurish jarayonida mavjud qonun-qoidalarga qat’1y amal qilish, yer osti suv
zahiralari va inshootlarini muhofaza qilish hududlarini joriy etish muhim ahamiyat
kasb etadi.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 105



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

ADABIYOTLAR RO‘YXATI

1. Dnektpon pecypc: URL: https://www.xabar.uz/jamiyat/suv-boyicha-xavotirli-
prognoz-204nima-kutadi

2. DnextpoH pecypc: URL: https://www.uznature.uz/ru/site/news?1d=3019.

3. Dnektpon pecypc: URL: https:/kun.uz/news/2022/08/02/yetti-hududda-
yerosti-suv-sathi-5-metrgacha-pasayib-ketgani-malum-boldi.

4. Dnextpon pecype: URL: http://insonhuquglari.uz/uz/news/ozbekistonda-yer-
osti-suvlari-holati-qanday.

5. Dnektpon pecypc: URL: https://arxiv.uz/uz/documents/referatlar/geografiya
/zbekiston-suvlari.

6. OnexTpon pecypc. AiitmeroB b. CocTosiHue noa3eMHbIX BoJ B Y30EKUCTaHE.
2022.

7. DOmektpon pecypc: URL: https://daryo.uz/k/2024/02/02/2024-yilda-
tadbirkorlik-subyektlariga-yer-gari-uchastkalaridan-foydalanish-huqugi-uchun-
elektron-auksion-savdolari-orgali-350-ta-uchastka-taklif-etiladi.

8. Dmektpon  pecypc: URL:  https://telegra.ph/2024-jil-1-yanvardan-
schyotchiklarsiz-er-osti-suv-olish-inshootlaridan-fojdalanish-ta%D2%9B1%D2%
9Blanadi-08-31.

9. sIp6o6oes T.H., Kocumona K.E. Ep octu cyBnapunu Kazud uMKapuiia cys

KYJIyKJIapuHA Oypfujanl Ba MIUIATUII TU3UMHUHU TakoMuuiamTupuii// Sanoatda
ragamli texnologiyalar. Volume 2 Issue 1, Mart 2024.

10. SIp6060es T.H., Kocumosa K.E., XKamunos B.5. Ep ro3zacu 4yKUIIMHUHT
reojjoruk Ba antpomnoren ommutapu // NEW INNOVATIONS IN NATIONAL
EDUCATION Ilmiy jurnali. Ne3(1) 2024.

11. Yarboboev T.N., Qosimova K.Y. Tabiiy yer osti suvlaridan samarali
foydalanish muammolari va yechimlari hagida // TAFAKKUR MANZILI IlImiy
jurnali. 2024-Aprel-1-gism.

12. SIp6o6oes T.H., Kocumosa K.E., amunos B.5. Apre3uan KyIyKIapHHUHT

caMapajy Ba y30K MyJJaT WIUIAIIMHU TabMUHIaauradn acocuit omuiiap / NEW
INNOVATIONS IN NATIONAL EDUCATION Ilmiy jurnali. Ne4(1) 2024.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 106



https://t.me/Erus_uz
https://www.uznature.uz/ru/site/news?id=3019
https://kun.uz/news/2022/08/02/yetti-hududda-yerosti-suv-sathi-5-metrgacha-pasayib-ketgani-malum-boldi
https://kun.uz/news/2022/08/02/yetti-hududda-yerosti-suv-sathi-5-metrgacha-pasayib-ketgani-malum-boldi
https://arxiv.uz/uz/documents/referatlar/geografiya
https://telegra.ph/2024-jil-1-yanvardan-schyotchiklarsiz-er-osti-suv-olish-inshootlaridan-fojdalanish-ta%D2%9Bi%D2%25
https://telegra.ph/2024-jil-1-yanvardan-schyotchiklarsiz-er-osti-suv-olish-inshootlaridan-fojdalanish-ta%D2%9Bi%D2%25
https://maqola.reandpub.uz/category/tafakkur-manzili/

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.15007312

MIYA QON-TOMIRLARINING MORFOLOGIK O‘ZIGA XOSLIGI VA
ULARNING YOSH BILAN BOG‘LIQ O‘ZGARISHLARI

Mustafoyev Zafarjon Mustafo ogli
Tibbiyot fanlari nomzodi PhD, Samarqand davlat tibbiyot universiteti odam
anatomiyasi kafedrasi dotsenti

Tirkashev Abdubaxid Sharof o‘g‘li
Odam anatomiyasi kafedrasi magistratura rezidenti, Samargand davlat tibbiyot
universiteti
zafarmustafoev8(@gmail.com

Annotatsiya: Bosh miya tomirlarining morfologik xususiyatlarini va ularning
yoshga bog‘liq o ‘zgarishlarini o ‘rganish, serebrovaskulyar kasalliklarning
patogenezini tushunish hamda ularning oldini olish va davolash usullarini ishlab
chiqishda prinsipial ahamiyatga ega. Bosh miya tomirlaridagi yoshga bog liq
o ‘zgarishlar turli nevrologik buzilishlarning rivojlanishida asosiy omil hisoblanadi.

Kalit so‘zlar: bosh miya tomirlari, yoshga bog ‘lig o zgarishlar, morfologiya,
morfometriya, tomir devori, endoteliya, ultrastruktura, serebrovaskulyar kasalliklar.

Kirish

Bosh miya tomirlarining morfologik xususiyatlarini va ularning yoshga bog‘liq
o‘zgarishlarini o‘rganish zamonaviy neyromorfologiyaning asosiy yo‘nalishlaridan
biri bo‘lib, turli serebrovaskulyar kasalliklarning rivojlanish mexanizmlarini
tushunishda muhim ahamiyatga ega. Bosh miya tomirlarining tizimi o‘zining noyob
struktural tashkilotiga ega bo‘lib, nerv to‘qimasining normal faoliyatini ta’minlash va
markaziy nerv tizimining gomeostazini qo‘llab-quvvatlash uchun optimal sharoitlarni
yaratadi. Bosh miya tomirlaridagi yoshga bog‘liq o‘zgarishlar tabiiy biologik jarayon
bo‘lsa-da, ularning ifodalanishi va rivojlanish tezligi turli endogen va ekzogen omillar
ta’sirida sezilarli darajada farq qilishi mumkin. Zamonaviy epidemologik ma’lumotlar
serebrovaskulyar kasalliklarning tarqalishi ortib borayotganini ko‘rsatadi, bu esa
yoshga bog‘liq tomir o‘zgarishlarining morfologik substratini chuqur o‘rganish
zarurligini belgilaydi.
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Materiallar va usullar

Tomir devorining turli komponentlarining struktural tashkilotini o‘rganish, shu
jumladan endotelyal qavat, bazal membrana, silliq mushak elementlari va bog‘langan
to‘qima karkasining o‘rganilishi katta ahamiyatga ega. Har bir ushbu komponent
yoshga bog‘liq xos o‘zgarishlarga uchraydi, ular esa birgalikda bosh miya
tomirlarining funktsional holatini va uning adaptatsion imkoniyatlarini belgilaydi.
Zamonaviy morfologik tadqiqot usullari, shu jumladan optik va elektron mikroskopiya,
immunogistokimyoviy tahlil, morfometriya va uch o‘lchamli rekonstruktsiya, tomir
devorining struktural o‘zgarishlari haqida batafsil ma’lumot olish imkonini beradi.
Endoteliotsitlarning  ultrastruktural  o‘zgarishlarini  o‘rganish, ular miya
gemodinamikasi va qon-bosh miya to‘sig‘ining o‘tkazuvchanligini tartibga solishda
muhim rol o‘ynaydi, aynigsa qizigarli bo‘ladi.

Yoshga bog‘liqg morfologik o‘zgarishlarning dinamikasi ma’lum bir bosqichni
tavsiflaydi, bunda patologik o°zgarishlarning rivojlanish xavfi sezilarli darajada
oshadigan kritik davrlar ajratiladi. Ushbu davrlarni aniglash va tegishli struktural
o‘zgarishlarni batafsil tasvirlash profilaktik tadbirlarni ishlab chiqishda katta amaliy
ahamiyatga ega.

Maxsus e’tibor qarish davrida bosh miya tomirlarida rivojlanadigan kompensator
va adaptatsion mexanizmlarni o‘rganishga qaratilishi kerak. Ushbu mexanizmlarni
tushunish bosh miya tomirlarining struktural yaxlitligini va funktsional faoliyatini
saglab qolishga qaratilgan yangi terapevtik yondashuvlarni ishlab chiqishga yordam
berishi mumkin.

Morfologik tadqiqotlarning klinik ahamiyati olingan ma’lumotlarni tomir
buzilishlarining erta diagnostikasi usullarini takomillashtirish va davolash
samaradorligini baholash uchun qo‘llash imkoniyati bilan belgilanadi. Yoshga bog‘liq
o‘zgarishlarning morfologik markerlari serebrovaskulyar asoratlarning rivojlanish
xavfini aniqlashda muhim prognoz kriteriylari bo‘lib xizmat qilishi mumkin.

Natijalar va muhokama

Aniglangan yoshga bog‘liq bosh miya tomirlarining struktural tashkiloti
xususiyatlari. Yosh o‘sishi bilan tomir devorining qalinligining 28,5% ga (p<0,001)
oshishi, elastikligini 34,2% ga pasayishi va tomirlar bo‘shlig‘ining 15,7% ga kamayishi
aniqlandi. Tomir devorining struktural qayta qurilishi uchun kritik davrlar aniglangan.
Immunogistokimyoviy tadqiqotlar, yuqori yosh guruhlarida endoteliyal markerlarning
ekspressiyasining 41,3% ga kamayishini ko‘rsatdi. Elektron mikroskopiya yordamida
endoteliotsitlar va bazal membrananing ultrastruktural o‘zgarishlari aniglangan.
Tadqiqotlar uchun dolzarb yo‘nalishlardan biri — qon tomirlarining struktural
o‘zgarishlari va miya gemodinamikasidagi buzilishlar o‘rtasidagi o‘zaro bog‘liglikni
o‘rganishdir. Zamonaviy vizualizatsiya usullarini morfologik tahlil bilan birgalikda
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qo‘llash tomir devorining struktural o‘zgarishlari va miya qon aylanishining
funktsional buzilishlari o‘rtasidagi korrelyatsion alogalarni aniglash imkonini beradi.
Yoshga bog‘liq tomir o‘zgarishlarining kognitiv buzilishlar va neyrodegenerativ
kasalliklarning rivojlanishidagi roli o‘rganish uchun katta ahamiyatga ega. Kognitiv
disfunktsiyaning morfologik korrelyatlarini aniglash, yoshga bog‘liq nevrologik
kasalliklarni oldini olish va davolashda yangi yondashuvlarni ishlab chiqishga yordam
berishi mumkin.

Shunday qilib, bosh miya tomirlarining morfologik xususiyatlarini va ularning
yoshga bog‘liq o‘zgarishlarini kompleks o‘rganish dolzarb ilmiy muammo bo‘lib,
uning yechimi fundamental neyromorfologiya rivojlanishi va serebrovaskulyar
kasalliklarni oldini olish va davolash usullarini takomillashtirish uchun muhim
ahamiyatga ega. Olingan natijalar, bosh miya tomirlarining yoshga bog‘liq
o‘zgarishlarining individual xususiyatlarini inobatga olgan holda, bemorlarni
boshqarishda shaxsiylashtirilgan yondashuvlarni ishlab chiqish uchun asos bo‘lishi
mumkin. Bosh miya tomirlarining morfologik xususiyatlarini va ularning yoshga
bog‘liq o‘zgarishlarini o‘rganish zamonaviy neyromorfologiya va tomir
patologiyasining eng muhim yo‘nalishlaridan biridir. Ushbu muammoning dolzarbligi
serebrovaskulyar kasalliklarning tarqalishining ortib borishi bilan bog‘liq bo‘lib, bu
kasalliklar rivojlangan mamlakatlar aholisi orasida kasallanish va o‘lim darajalarida
etakchi o‘rin egallaydi. Jahon sog‘ligni saqlash tashkiloti ma’lumotlariga ko‘ra,
serebrovaskulyar kasalliklar har yili 6 milliondan ortiq o‘limga sabab bo‘ladi va ushbu
patologiyaning yoshartish tendensiyasi kuzatilmogda. Bosh miya tomirlaridagi yoshga
bog‘liq o‘zgarishlar turli nevrologik buzilishlarning patogenezida muhim rol o ‘ynaydi,
shu jumladan o‘tkir miya qon aylanishi buzilishlari, bosh miya surunkali ishemiya,
kognitiv buzilishlar. Zamonaviy tibbiy vizualizatsiya va morfologik tadqiqot usullari
sohasidagi yutuglar bosh miya tomirlarining struktural tashkiloti haqidagi
tasavvurlarni sezilarli darajada kengaytirdi. Biroq, tomir devorining yoshga bog‘liq
qayta qurilishi, adaptatsiya va kompensatsiya mexanizmlari, shuningdek, patologik
o‘zgarishlarning rivojlanish qonuniyatlari hali to‘liq o‘rganilmagan. Bosh miya
tomirlarining endotelyal qavatining struktural-funktsional xususiyatlarini o‘rganish
katta ahamiyatga ega, chunki u miya qon aylanishini tartibga solish va qon-bosh miya
to‘sig‘ini saqlashda muhim rol o‘ynaydi. Endotelyal gavatdagi yoshga bog‘liq
o‘zgarishlar turli tomir buzilishlarining rivojlanishi uchun boshlang‘ich mexanizm
bo‘lib xizmat qilishi mumkin, ammo endotelyal qavatning batafsil morfologik
xususiyatlari va bu o‘zgarishlar hali chuqur o‘rganishni talab giladi.

Muammoning muhim jihatlaridan biri tomir devorining struktural qayta
qurilishining kritik davrlarini aniglashdir, bu esa profilaktik tadbirlarni ishlab chiqish
va profilaktik ta’sirlar uchun optimal vaqtni belgilashda hal qiluvchi ahamiyatga ega.
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Serebral tomirlardagi yoshga bog‘liq morfologik o‘zgarishlarning dinamikasi haqidagi
zamonaviy ma’lumotlar fragmantal bo‘lib, serebral tomir tizimining qarish jarayonini
butunlay tasvirlash imkonini bermaydi. Immunogistokimyoviy tadqiqotlar va elektron
mikroskopiya kabi yangi morfologik tahlil usullarini ishlab chiqish tomir devorining
komponentlaridagi ultrastruktural o‘zgarishlarni batafsil o‘rganish uchun qo‘shimcha
imkoniyatlar yaratadi. Bu yoshga bog‘liq patologik jarayonlarning rivojlanish
mexanizmlarini tushunish va maqgsadli terapevtik yondashuvlarni ishlab chiqish uchun
aynigsa muhimdir. Serebrovaskulyar kasalliklarni diagnostika qilish, profilaktika
qilish va davolash usullarini takomillashtirish uchun olingan ma’lumotlarni qo‘llash
imkoniyati klinik jihatdan morfologik o‘rganishlarning ahamiyatini belgilaydi. Tomir
devorining yoshga bog‘liq o‘zgarishlar qonuniyatlarini  tushunish, tomir
katastrofalarining oldini olish va tomir qarish jarayonlarini sekinlashtirish bo‘yicha
yangi strategiyalarni ishlab chiqishga yordam berishi mumkin. Muammoning
interdisipliner xususiyati morfologik tadqiqotlar natijalari va klinik kuzatuvlar
ma’lumotlarini integratsiyalashni talab qiladi, bu esa yoshga bog‘liq serebrovaskulyar
patologiyani oldini olish va davolash bo‘yicha ilmiy asoslangan yondashuvlarni
yaratishga imkon beradi. Yoshga bog‘liq tomir buzilishlarining rivojlanishini erta
bosqichlarda prognozlashga qodir morfologik markerlarni qidirish katta ahamiyatga
ega. Tadqiqot 120 ta bosh miya tomir preparatlarida o‘tkazildi, ular turli yosh guruhlari
vakillaridan (20 yoshdan 85 yoshgacha) olingan va autopsiya orqali aniglangan.
Tadqiqotda morfometrik, histologik, immunogistokimyoviy usullar va elektron
mikroskopiya qo‘llanildi. Olingan ma’lumotlarga statistika tahlili zamonaviy dasturiy
tizimlar yordamida o‘tkazildi.

Xulosa

Shunday qilib, bosh miya tomirlarining morfologik xususiyatlarini va yoshga
bog‘liq o‘zgarishlarni kompleks o‘rganish dolzarb ilmiy vazifa bo‘lib, uning yechimi
zamonaviy tibbiyot uchun muhim nazariy va amaliy ahamiyatga ega. Olingan natijalar
serebrovaskulyar kasalliklarni oldini olish va davolash bo‘yicha yangi yondashuvlarni
ishlab chiqish uchun asos bo‘lishi, shuningdek, tomirlarning qarish mexanizmlarini
yanada chuqurroq tushunishga yordam berishi mumkin. Olingan ma’lumotlar bosh
miya tomirlarining yoshga bog‘liq o‘zgarishlar qonuniyatlari haqidagi tasavvurlarni
kengaytiradi va serebrovaskulyar kasalliklarni oldini olish va davolash bo‘yicha yangi
yondashuvlarni ishlab chiqish uchun morfologik asos bo‘lib xizmat gilishi mumkin.
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EIJIAPIA ATPO®-MYXUT MYXO®A3ZACH BA IKOJIOT' UK
MAJAHUATHHN ITAKNJIVIAHTUPUII
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Camapkang /[laBnatr Tu60uér YHuBepcuteTn AHaToMus Kadeapacu acCCUCTEHTH.
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Annomayusn. Tanaba-éwnapea ounum bepuws xcapaénuoazu 6apya neodo2oeux
MYaMMOIap Ma3mMyHuUoa dKOJI02UK MAB3) AloXUoa axamusamea 32a oyud mypuoou, yHea
xap 6up ooam Oyu Keaaou, YyHKU ampopumu3oa x#cyoa Kyn 3K0JI02UK MYAMMOLAD
0y1ub, yrap Kyn coxanapea O002nuK: maouam, YCUMIUKIAP, XAUBOHIAp 64 albamma
UHCOH, VHUHE OP2AHUMU, AULAUL HCOUU, MYPMYuL map3u. UHCOH 9KO02UK MYAMMOAAp
ounan yupaweynua ampogoacu eazusmiapea Ivmubdbop oOepmaiiou. Jemax,
AHCAMUAMUMU3OA EWNAPHU OTIOUHOAH DKOJIOUK AHCUXAMOAH Mapousiaul 3apyp.

Kanum cyznap: Ewnap, ampog-myxum, sxonozus, mabuam, Maoanusm.

[ITaxCHUHT KaMOJIOTIa 3pUIIYBUAA KYTU1ad MabHABUIM OMIULIAp KaTOpUIa YHUHT
DKOJIOTMK MAJaHUATHHA Kapop TONTHPHUII XaM MYyXHM YpWH TyTaad. borikada
aliTraHia, Xap TOMOHJamMa KamoJI TONTaH IIaXCHU YHUHT 3KOJOTHMK MaJlaHUSITHUCHU3
TacaBBYp AITHUIII MyMKHH 5MacC. DKOJIOTMK MaJaHHITAa—dKOJOTUK TapOusi, SKOJOTHUK
Tapakkyp Ba SKOJOTUK 07100 Karra YpuH TyTanu. ['eremHuHT (uKpuya, SKOJIOTHK
TaakKyp—KUIIIap yuyH OUpUHYM HaBOATAA TYIIYHHUII Kepak OYJIran OMUIIIUP.

OKOJIOTUK MaJIlaHUAT YMYyMUW JyHEKAPAITHUHT TapKuOWii Kucmu OYiuo0,
WHCOHUSATHUHT WKTUMOUN-Tapuxuil (paomusaT xxapaéauaa atpod-mMmyxuTHu Myxodasa
KWININTa KapaTWJiraH MOJIIUH Ba MabHAaBHA KaApUATIAD MaKMyacHIUp.
NHcoHusTHUHT aTpod-MyXHTra MyHOca0aTu MaJaHusATHHU (aitnacydmiap mapTiu
paBuLIIa MOJINKM Ba MAbHABUM MAIAHUAT MYHAJMIIJIApUTa aKpaTtaauiap.

NHCOHMATHUHT MOAAMM Ba MabHABUW MAJAHUATH YpPTaCHUIAru JAUAJIECKTHUK
OOFNaHMII Ba QJOKAJOPJIUK TapUXUW TApaKKUETHUHT  XapakaTIaHTHUPYBYHU
KywiapujaH Oupuaup. YMyMaH OJlraHja, MOJUIMM Ba MabHABUM MaJaHUSTIAPHUHT
HUCOATaH MYCTaKWJI MaXXMyallapd XaMMa TapuXWil PUBOMJIAHHUIN OOCKUYIapuja
TabuaTHU Myxodasza KWIHII SXTUEKN OUJlaH 3UITUATIA OYIuO KenaraH. AWHaH 11y
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SUAIUATHUHT KyYaWWId SKOJIOTMK BAa3WATHH KECKUHJIAMITUPUO, OJIAMIITYMYJT
MyaMMOra alJIaHTUPTaHu CHP 3Mac.

Tabwatam Myxodaza Kwinil OwIaH MOAAWA WNUIa0d YUKAPWUIITHU JTOUMUN
KCHTaWTUpUIl YpTacujard 3UAJUATHUHT Y3IyKCU3 KydyaWuiiu, OUp TOMOH/AH,
MabiIyM Japaxajla »HKOJOTMK MaJIAHUATCU3IMK OKUOaTHAa BYXKyJAra KeJra
TEXHOJIOTUK KOJIOKJIMKKa OopuO Takanmaau. WKKWHYM TOMOHAAH, OUp 3yMIIMK
UKTHCOMUM (olaa KeTuJaH KyBHUII, HUKTUCOAMM MaH(aaTJapHU YCTYH KYWHII
HATHXKACUa MaBXy dKOJOTHK TEXHOJIOTHSHU KOPUHA KUJIMACIHMKHUHT cababum Xam
SKOJOTUMK MAJaHUSALMU3IMK Ba MabCYJUACH3IUKIAND. SKOJOTMK MEpOCra OHIJIH,
mWKoOWii MyHocabaT NIAXCHUHT MabHABUW JKUXATHaH V3-Y3WHU aHTJAIld Ba
M(pONANAHUIIE yCYIHANP. Y3uaa TabuaTra, yHHHI TapuXHra HHCOATaH SCTETHK,
axJIOKUii MyHoca0aTHU TapOussiaMaraH MHCOHHHUHT (akaT TabuaT y4yH sMmac, Oajaku
KaMUAT yayH Xam ¢oitnacu kamaup. Ly Hykran HazapjaH XaMm 3KOJOTUK MOJITUN Ba
MabHAaBUM  MEPOCHU  PHUBOXJIAHTUPHII  WXKTUMOMM  TapOus  MaHdaaTura
OYCYHIUpUIITaH.

Tabuatr myxodazacura gowp SIHTM aHbaHAJTAPHU XaETra KEHT >KOPUH JTHII
AKOJIOTUK (PAOJIMATHUHT TAPKUOUN KUCMUTA, aMalIMid WYHAIUIINTa aliJIaHUIIH JIO3UM.
Bynnait anbananap €nUIapHUHT SKOJOTUK MaJIaHUSITUHHU, BaTAaHIIAPBAPJIUK TYUIYCUHU
PUBOXIIAHTUPUIITA, Hazapui OWIIMMITapUHH, aMauit KYHUKMaJIapuHU
MycTaxkamiamra épaam Oepaan. AXOiM ypTacuia SKOJOTHUK TapFUOOT-TAIIBUKOT,
TYIIYHTUPHUII UIIJITAPUHA MyHTa3aM paBHUIIa aMajra omrupuo OOPUIT MyXUM aXaMHSIT
kacO staau. lllyHu xam TabKuIal KEpakkh, XaTTo aTrpod-MyxuT Myxodaszacura 10up
eTapJyiv OuauMra 3ra OyJiraH MaxCHUHT SKOJIOTHK cudaTiapuHu Te3/a MaKUIaHTUPUO
OynMaiinu. ByHUHT y4yH 5KOJIOTMK OWJIMMIIap Ma)XxMyacu OYJiraH MaJaHusT Ba
KaApusTiap OKaMUSATHUHT yMyMud wmaH(paatnapu Ownan OofnaHuO Xxa€tuid
AXTUEKIIApra allaHcarvHa KyTWJTaH HATWKa OepHIlld MyMKHUH. AWTaIMK, WHCOH
TabuaTHU Myxo(daza KWIMIIUHUHT 3apypIUTUHA aHTJIAWIW, JIEKUH KyHIAJIUK
daomuaruna OyHra aman KWJIMACIWTUHH, JIOKAHUIMTHHM cababu  JKOJIOTHK
OMIMMIIAPHUHT YbTUKOATA, aXJIOKUN KOoMIara aiianMaraninurura 0opud takaiaau.

Xap Oup xajk ep MIapUHUHT Kalicu KUCMU/IA siap dKaH, 11y )XOWHUHT TaOuaTtH,
MKJIUMU OWJIaH OOFJIMK MKTUCOIUMN, MKTUMOUM, MalaHuii MyHOocabaTiapra, ypd oaar
Ba aHbaHajapra sra oynanu. byHnaii ypd-oaaT Ba anbaHayiap JacTiad KUUMK KaOuJa,
pJaT, MMJUIAT 3aMUHUA f03ara Kejaau Ba y Y3ura XOCiauru OusaH axpaiud Typaau.
KaOunanap mungarn MKTUCOIUMN-MDKTUMOMIM MyHOcabatiap Herumsuja 3ca TaduaTaH
[IaKJJIAHTaH MyHOcabariap XaMm MaBxya O0ynub, Oy acnuga KaOWJIaHUHT EKU
’KaMOAHUHT ¥3U sad TypraH MyXuTra MyHOCaOaTHUAND.

Ymby wmananust anbarra YKYBUMJIAPHUHI JKOJIOTMK TabIuM Ba TapOusicH
acocH/ia BY»Ky/Ara Kejaju. SKOJIOTHK TabJIMM-TApOUSHUHT acocuid Bazudacu €uapaa
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tTabuarra HucOaran Oypuy Ba MabCyIMAT, OHTJIM MyHOCA0aTHH TapKuO TONTHPHIL,
[IapKoHa 0J100-aXJIOK MebEPIapUTra MOC XyJIK-aTBOPHU IIAKIAHTUPHUII CAHATIA/IH.

DKOJIOTHK TabIUM-TapOUSHA amaira ONIMPHINHUA KyHuaard WyHaaumuiapaa
00cKUUMa-00CKUY KOPUH ETHUII 3apyp:

ED YD ED EDTENLD

OKOJIOT'HK Ta'I)J]I/IM-Tap6I/ISI acoCuaa éH_IJ'IapHI/IHI‘ COTJIOM TypMyll Tap3ura pHuosda

KWINII pyX¥uaa TapOUsUIalllHU amajra OIIMPHIN JIO3UM. DKOJIOTHK MaJdaHHUSAT-WHCOH
TOMOHHIAH y3 XaCTHHWHT TaOWHI IIApOUTIAPUHU Ba aTpod-MyXHT OWiIaH y3apo
MyHOca0aTiaapy acocu/ia ro3ara KeJyBUr KOHYHUSTIapUHU aHTJ1a0 OJIMIIY Ba yJapaaH
oKuJIoHa (oiinanana owmin gapaxacuaup. Makrabraua tapOus myaccacainapuaaru
OOJIaTapHUHT SKOJIOTUK TabJIUM-TapOUsCU — MEJOTOTMKAHMHT OoJyiajlapHu Tabuat
owran tanumrupuin JATC na ¥3 udogacuau TonraH aHbaHaBUN EHIOIININ, KEHHMHTH
Husuiap/a ro3ara KelraH siHru oup iyHanumaup. Bosra eraérran aBiogHu SKOJIOTHK
TapOus MyaMMOCH aBBaJlaMOOp XO3MPTrd 3aMOH OJUMJIAPUHUHI TabuaT Ba
KaAMUSITAATH Y3ap0 OOFIMKIUKIAPHU JUKKAT OMJIaH Ky3aTUIIapy HaTHXKacuaa Keiauo
YUKJIU.

XO03Upru KyHjJa MHCOH Ba TaOMATHUHT y3apo MyHocabatiap xapakrepu — Ep
mapuga Xa€THH cakmad Konuin OwiaH OormuKaup. YOy MyaMMOJapHUHT
J0J13apOUTy, HKOJOTHK Ba OWMOJOTHMK KOHYHHATIAPHM XHUCOOTa OJIMaraH XxoJija
Tabuuii pecypciapian (oigaiaHuIll, CaHOAT WIIIA0 YMKAPUITHUHT T€3 Cypbatiap
Owian ycub OOpHIlIM Ba HUXOST, TaOMATAa MHCOH (hAOJMSITH OpKAJIM k03ara KejiraH
aHUK 2KOJIOTHK XaB( BY>KyJra KeJIraHJIuTru OUsiaH acoCIaHaIu.

AViHM maiTtna aTpo-MyxXuTra SXTUETKOPOHA, OHIJIM, MAJaHUSTIH, FOKCaK
MabHABUATIN MYHOCAOAaTHM TapOusuiall Macajajgapu Oapya TabiIuM-TapOus
Myaccacanapy HaoausaTHIa XaM aCOCUH YPUHHU dralijialliu 3apyp.

Xap KaHgaW YKyB-TapOWsABHI >kapa€H MabJyM KOHYHUSITUTA acOCTaHTaH
MeJaroruK TU3UM €paamuia udoaanaHam.

AHa 1y HyKTau HazapjaH, atpod-MyxXuTHH Myxodasza KWIWIIl MaJaHUSITH,
MabHABUATH, MabpudaTUHU aManuérra TaJAOWK JTUIIHU SIHTH SIXJIUT TEJaroruk,
TEXHOJIOTUK TU3UM cudaTuia TAIKUH KWW X1 HaT>KaHU Oepaju. AWHM BakTIa
KOJIJIEK YKYyBUMJIAPM MHCOHHUHT aTpo-MyxuT, Omocdepa, Tabuarra TabCUp ITHUIIT
Wynnapu, TaOMaTHUHT ~ alipiM  KOMIIOHEHT  (KMCM)  Jlapura  TabCHUp  OTHII
HaTWKACUAA  ko3ara  KeNaguraH y3rapuiuiapra  Ouj MabJIyMOTJIAPHUHT WJIMHMI
acoCJaHraH TH3UMHHHM  JSrajUlanuiapu, arpod-mMmyxut  myxodaszacura  Joup
KYHUKMaJIapra sra OyJIuIiiapu Kepak.

by Tuzumpa tabuatHu Myxodaza KWIMII TabIUMHU YKYB IOpTiapiard xamja
OMMaBHUI aXOOPOT BOCUTANIAPUIATH Y3ITYKCHU3 JKapaéH cudaruia kapainaau. Y yMyMui
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Basudanap OWIaH MHTETpaIUsUIamiaId xamaa KacOwii Tanéprapivk OWiIaH OOFIHK
xoJiaa nuddepeHcuanusaniaim.
Tanadaga 5KoJOTrMK MaTAHUSATHUHT IHAK/UIAHUIIHIATH TeAarorukK-
MCHUXOJIOTHK KOMIIOHEHTJIap

IKOJIOTUK OMIUMHHI IKOJIOTHK MATAHUSITHU
TamaGamapHUHT YKOJIOTHSITA OH/JT TanaGanapHuHT arpod-

OwuM, KYHUKMa Ba TacaBBypJiapra era |MyXurTra MyHoca0atna OYnumn MagaHusSTH

Vprasuiran SK0I0ruK DrajulaHTaH YKOMaJaHUsAT acOCHIA
OMIIMMITAPHUHT Tanada WIKU XUCCUHU aTpod-MyxuT, Tabuarra HucOaTaH
Orajuianrad OUiuM Ba V3 MyHOCabaTi HaTIKacHIa aTpod
MaJaHUSATHUHT aMaiuii Gpaonusitra MYXUTHUHT Myx0(]a3a KuIuir

DKOJIOTHK TabJIUM aMaluETUAAQ WIFOP MEAaroruk TEXHOJIOTUsIAp JOUpACUIaru
POJUIM-CIOXKETIN  VIMHIApAaH XaM KeHr  (OMJanaHWIml — MyMKHH. YHHH
KATHAIYWJIAPUHUA TIE€aroruK >kapa€Hra TaOMMil XoJjaTaa >Kajl0 KWwiraH XxoJijaa
UXTUEPUNITUK, SPKUHIIUK MYXUTH APATUIIAIU, Y MAxCycC Tap3aa, SbHU MOTHUBAIUSTHUHT
IOKOpU Japa)kacd, KU3WKHUII Ba eMoIumoHan cadapOoapiukHu parOaTIaHTHPUIIT
acocuia pyi 6epanu. Mycobaka poJiiin, UMUTHALIUSITN, SKOJIOTO-TICUXOJIOTUK TPEHUHT
CUHTApU DKOJIOTMK YHWUHIApHUHT OyTyH Oomnuid TacHubiIapu MapxyA. bynnai
Viunnapra mucon KwinO; “TanHioB-mapadoH” SKOJOTUK YHWH JAapCUHU TaBCHUS
KWIMIIUMU3 MYMKHH.

Adabiyotlar ro‘yxati:

1. Oglu, M. Z. M., & Zokirovna, O. A. (2023). MOP®OJIOTMYECKUE U1
MOPO®OMETPUYECKUE IMAPAMETPHI TIEYEHU BEJIBIX BECIIOPOJIHBIX
KPBIC, TTEPEHECHINX SKCIHEPUMEHTAJIBHYKO YEPEITHO-MO3I'OBYIO
TPABMY TIIOCJIE MEJUKAMEHTO3HOM KOPPEKIIMU. Journal  Of
Biomedicine And Practice, 8(1).

2. Mycradoes, 3. M., baxponos, XK. XK., & Xunupos, 3. 3. (2022). Annurnanuiira
KapIlli JOPU BOCUTAJIApH MOJIUNparMasusicuia oypaxk HedpoHiaapuaa py oepaauran
MoppomeTpuk y3rapunuiap. buonorus Ba THOOMET Myammonapu. CamapkaHo—
2022, 3, 177-181.

3. Opramesuy, K. b. (2024).  V3BEKHMCTOHJIA  DKOJIOI'MK
XABOCU3JIMKHN TABMUHIIAII BA AXOJIM CAJIOMATJIMT'U. JOURNAL
OF INTERNATIONAL SCIENTIFIC RESEARCH, 1(2), 60-65.

4. XumumpoB, H. Y. (2024). OPOJI 3KOJIOTUK MYAMMOCHUHUHI
KTUMOUN—®AJICAOUIN  TAXJIMJIN. JOURNAL OF INTERNATIONAL
SCIENTIFIC RESEARCH, 1(1), 425-432.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 117



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

5. HUcmomnos, O. W. (2024). COFJIOM ABJIOA BA 3OKOJIOI'MK
MAJAHUAT. TADQIQOTLAR. UZ, 48(1), 153-157.

6. Mustafo ogli, M. Z., & Ismoilovich, I. O. (2024). HYSTOPATOLOGY OF
KIDNEY TISSUE IN POLYPRAGMASIA. Journal of new century
innovations, 53(1), 104-109.

7. MycradoeB, 3. M., Aoaypaumorud, A. 3., & Xwmupos, 3. D. (2024).
MOPOOMETPHUYECKAA, CPABHUTEJIbHAA XAPAKTEPUCTUKA
ITAPAMETPOB TIOYEK ITPU ITOJIMIIPAIMA3NN actiuprHOM, TapaneraMmosiom,
udynpodenom. Miasto Przysztosci, 46, 1177-1183.

8. Cymneiimanos, P. U. (2024). AJIJIMFJIAHUIIT'A KAPILN 2 TYPIAT U TOPU
BOCUTAJIAPA [TOJIMITPAIMA3SUACU A BYUPAKJIAPHUHI
MOP®OMETPHK ITAPAMETPJIAPUHUHI" YPIAHUIIL. TECHNICAL SCIENCE
RESEARCH IN UZBEKISTAN, 2(2), 166-172.

9. yrmm MycradoeB, 3. M., & Kusamos, b. D. (2024). 2 TYPIAI'U
SUUIMFJIAHUIITA KAPIIIM  JTOPM BOCHUTAJIAPUHMHIT BYUPAKIJIAP
MOPOOMETPUK KYPCATKHNYJIAPUT A TABCUPUHU
VPTAHUIII. SCHOLAR, 2(6), 4-11.

10. Xwummpos, 3. D., & yrmu Mycradoes, 3. M. (2024). SIJUIMFJIAHUIIT A
KAPIIM 3 TYPJIATM JIOPU BOCUTAJIAPUHUHI BYMPAKIJIAP
MOP®OMETPUK KYPCATKHUYJIAPUT'A TABCHUPU. SCHOLAR, 2(6), 12-22.

11. Mycradoe, 3. M. (2024). CpaBHuUTelIbHAasT  XapaKTEPUCTHUKA
MOP(POMETPUUECKUX napaMeTpoB MOYEK npu MOJIMIIparMa3uu
NpOTHBOBOCTIATMTEIbHBIME TpenapaTamu. Multidisciplinary Journal of Science and
Technology, 4(2), 277-282.

12. Mustafo ogli, M. Z., Ismoilovich, I. O., & Ergashevich, K. B. (2024).
Comparative Characteristics of the Morphometric Parameters of the Kidney in
Polypharmacy with Anti-Inflammatory Drugs. Miasto Przysziosci, 48, 1316-1322.

13. O‘G‘Li, M. Z. M., & Farxodovna, X. R. (2024). BOSH MIYA SARATONI
SABABLARI, BELGILARI, TASHXISLASH VA DAVOLASH. Research
Focus, 3(1), 224-228.

14. Mustafo o‘g‘li, M. Z. (2023). EMFEZMATOZNI KARBOKUL. Ta ' lim
innovatsiyasi va integratsiyasi, 10(4), 106-110.

15. Mycradoes, 3. M., AGaypaumos, 3. A., & Masnonkynosa, [I. M. (2023).
MOPOOMETPUYECKASA KITACCUOUKAIMA OTAEJIOB HEOGPOHA KPBIC U
OINPEJAEJIEHUE M3MEHEHUN DODOEKTA [TOJIMTTPATMA3NN
I[MTPOTUBOBOCITAJIMTEJIBHBIX TIPEITAPATOB. Research Focus, 2(11), 119-
123.

16. Mustafo ogli, M. Z. (2023). OSHQOZON SARATONI-SABABLARI,
ALOMATLARI, TASHXISLASH, DAVOLASH." GERMANY" MODERN
SCIENTIFIC RESEARCH: ACHIEVEMENTS, INNOVATIONS AND
DEVELOPMENT PROSPECTS, 9(1).

17. Mustafoyevich, M. Z., Mahammad o‘g‘li, N. M., Zokir o‘g‘li, Z. M., &
Mexrojidin  o‘g‘li, B. X. (2023). INSON ORGANIZIMDA VITAMIN C

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 118



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

YETISHMASLIGIDA  UCHRAYDIGAN  SINGA  KASALLIGI. Scientific
Impulse, 1(12), 271-273.

18. Mustafo o‘g‘li, M. Z. (2023). TIBBIYOTDA IT TEXNOLOGIYALARIDA
FOYDALANIB JIGAR SERROZINI DAVOLASH. Ta’lim innovatsiyasi va
integratsiyasi, 10(4), 93-95.

19. Oglu, M. Z. M., & Zokirovna, O. A. (2023). MOP®OJIOTUYECKHUE U
MOPO®OMETPUYECKUE TTAPAMETPBI TIEYHEHUN BEJIbIX BECIIOPOJIHBIX
KPBIC, TIEPEHECHIMX 3KCIIEPUMEHTAJIbBHYIO YEPEITHO-MO3I'OBVYIO
TPABMY  TIOCIJIE MEI[I/IKAMEHTO3HOI7I KOPPEKIIMU. Journal  Of
Biomedicine And Practice, 8(1).

20. Mustafoyev, Z. (2023). COMPARATIVE CHARACTERISTICS OF THE
MORPHOMETRIC PARAMETERS OF THE KIDNEY IN POLYPHARMACY
WITH ANTI-INFLAMMATORY DRUGS. Theoretical aspects in the formation of
pedagogical sciences, 2(4), 75-80.

21. Mycradoes, 3. M., Adaypanmos, 3. A., & Masnonkymosa, /. M. (2023).
MOPOOMETPHUYECKAS KITACCUOPUKALINA OTAEJIOB HE®GPOHA KPHIC 1
OITPEAEJIEHUE M3MEHEHUN DODEKTA [TOJIMIIPAI'MA3NNU
I[MPOTUBOBOCIIAJIMTEJIbHBIX IIPEITAPATOB. Research Focus, 2(11), 119-
123.

22. Mycradoes, 3. M., baxponon, XK. XK., & Xwumupos, 3. 3. (2022).
SnnurnanuiiTra Kapim Jopy BOCUTAIapy MoJuparMasusicua oyiipak Hedponiapuaa
pyit  Oepamuran  mopdomerpuk  y3rapunuiap. buomorus  Ba  THUOOMET
myammonapu. Camapxano—2022, 3, 177-181.

23. Mustafoev, Z. M., Teshaev, S. J., & Bakhronov, J. J. (2022). Features Of
Kidneys Exposed to Various Factors.

24. Zafarjon, M. (2022). ANALYSIS OF POLYPRAGMASIA PREVALENCE
AND MORPHOLOGICAL CHANGES OF KIDNEYS. YANGI O ‘ZBEKISTONDA
MILLIY TARAQQIYOT VA INNOVASIYALAR, 105-108.

25. Mustafoev, Z. M. (2021). Morphological Parameters Of Kidney In
Polypragmasia With Anti-Inflammatory Drugs. The American Journal of Medical
Sciences and Pharmaceutical Research, 3(10), 33-37.

26. Norbekovich, T. B., Oblakulovich, K. S. O. S., Sadinovich, U. S,
Mustafoevich, M. Z., & Akhmadjonovich, S. S. (2021). Polypragmasia as a risk factor
causing complications in viral infection. Central Asian Journal of Medical and Natural
Science, 2(2), 79-82.

27. Mycragoes, 3. M. V. (2021). CpaBHuTenbHAs XapaKTEPUCTHKA
MOP(OIOTUUECKHUX rnmapaMeTpoB IIOYEK npu [IOJIUIIparMa3suu
NPOTHBOBOCTIATUTEbHBIME  Tipenapatamu. Oriental  Renaissance:  Innovative,
educational, natural and social sciences, 1(8), 622-630.

28. Mycradgoes, 3. M., & BAXPOHOB, JX. HOBBIM JIEHb B
MEJIUUIMHE. HOBBIM JJEHb B MEJUIJMHE  Yupeoumenu: Byxapckuil
2ocyoapcmeennviil meouyurnckuti uncmumym, OOQO" Hosvui denv 6 meouyune”, (1),
286-288.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 119



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.15007330

SAKSOVUL - EKOLOGIK MUVOZANAT KALITI

Murodova Hilola Umarqulovna
“Buxoro davlat texnika universiteti” Gidrologiya va ekologiya kafedra o‘qituvchisi

khilolamurodova08@gmail.com

Aslonova Muhabbat Qobil gizi
“Buxoro davlat texnika universiteti” (E va AMM) 2 kurs 1-guruh talabasi
khilolamurodovaO8@gmail.com

Annotatsiya. Saksavul — qurg‘oqchil hududlarda o ‘suvchi, cho‘l va yarim
cho ‘llarga xos bo‘lgan o ‘simlik turi. U Markaziy Osiyo, Yaqin Sharq va Shimoliy
Afrikada keng targalgan. Saksavulning asosiy xususiyati — uning qattiq yog ‘ochga ega
bo ‘lishi va sho‘r hamda quruq tuproglarga chidamliligidir. U shamol eroziyasini
kamaytirishda, qumlarni mustahkamlashda muhim ekologik rol o ‘ynaydi. Shuningdek,
saksavul o ‘tin sifatida va chorva mollari uchun yemish sifatida ham qo ‘llaniladi.
Uning ildiz tizimi chuqur joylashgan bo ‘lib, suvni uzoq muddat saqlab qolish
xususiyatiga ega. Bu o ‘simlik cho‘l ekotizimini saqlashda va ekologik muvozanatni
ta’'minlashda muhim ahamiyat kasb etadi. Saksovulning ildizlari qumni bir joyda
ushlab turadi va barxanlarning oldinga siljishini sekinlashtiradi. Chorvachilik uchun
ozuqa sifatida uning barglari deyarli bo ‘lmasa-da, novdalari tuyalarga ozuga bo ‘lib
xizmat qiladi. Iqlim o ‘zgarishiga qarshi kurashishda saksovul karbonat angidridni
o ‘zlashtirib, havo sifatini yaxshilaydi va cho ‘llanishning oldini olishga yordam beradli.
Saksovulning amaliy foydasi yoqilg ‘i sifatida ishlatilsa, yog ‘ochi juda qattiq va uzoq
yonadi, shuning uchun qadimdan yoqilg‘i sifatida ishlatilib kelinadi. Dorivor
ahamiyati shundaki, saksovul tarkibida ayrim shifobaxsh moddalar bo ‘lib, xalg
tabobatida qo ‘llaniladi. Qishlog xo ‘jaligida foydalanish uchun ayrim joylarda
saksovul qumli tuproglarda shamol to ‘siglari yaratish uchun ekiladi.

Kalit so‘zlar: ekologik muvozanat, eroziya, ekotizm, barxan, shuvoqguldoshlar,
assimilatsiya, butasimon, qurg‘oqchil, tangachasimon, Zaysan saksovuli, “Yashil
qgoplama”.
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Abstract. Saxaul is a plant species that grows in arid regions, characteristic of
deserts and semi-deserts. It is widely distributed in Central Asia, the Middle East, and
North Africa. The main feature of saxaul is its hard wood and its ability to withstand
salty and dry soils. It plays a significant ecological role in reducing wind erosion and
stabilizing sand dunes. Additionally, saxaul is used as firewood and as fodder for
livestock. Its root system is deeply embedded, possessing the ability to retain water for
extended periods. This plant is of great importance in preserving desert ecosystems
and maintaining ecological balance. Saxaul ’s roots hold the sand in place and slow
the movement of barchans (crescent-shaped dunes). Although its leaves are almost
non-existent as a livestock feed, its branches serve as food for camels. In the fight
against climate change, saxaul absorbs carbon dioxide, improving air quality and
helping to prevent desertification. The practical benefit of saxaul is that when used as
fuel, its wood is very hard and burns for a long time, so it has been used as fuel since
ancient times. Its medicinal value is that saxaul contains some healing substances and
Is used in folk medicine. For agricultural use, in some places saxaul is planted to create
windbreaks on sandy soils.

Keywords: ecological balance, erosion, ecotism, barren land, wormwood,
assimilation, shrubby, arid, thorny, Zaisan saxifrage, "Green cover".

KIRISH. Saksovul — Markaziy Osiyo, Yaqin Sharq va boshga qurg‘oqchil
hududlarda o‘suvchi noyob o‘simlik bo‘lib, u tabiat va inson hayotida muhim o‘rin
tutadi. Saksavullar (odatda o‘zbek tilida “saksaul” deb ataladi) cho‘l va yarim cho‘l
hududlarida o‘sadigan o‘simliklar bo‘lib, ekologik muvozanatni saqlash va tiklashda
muhim rol o‘ynaydi. Ular asosan Markaziy Osiyo, xususan, Qizilqum va Qoraqum kabi
cho‘llarda keng targalgan. Saksavullar cho‘l hududlarida qum ko‘chishini kamaytirish
orgali ular tabitly muvozanatni saglashga yordam beradi. Suv rejimini tartibga solishda
saksavullar suvni tejamkorlik bilan ishlatadi va o‘z atrofidagi mikroiqlimni
yaxshilaydi. Ularning soyasi tuproq yuzasida namlikni saglashga yordam beradi, bu
esa boshga o‘simliklarning o‘sishi uchun qulay sharoit yaratadi. Biologik xilma-
xillikni qo‘llab-quvvatlashda saksavullar cho‘ldagi hayvonlar, hasharotlar va boshqa
o‘simliklar uchun yashash joyi va ozig-ovgat manbai hisoblanadi. Masalan, ular
qushlar va kemiruvchilar uchun boshpana bo‘lib xizmat qiladi. Karbon
sekvestratsiyasi- bu saksavullar uglerod dioksidini o‘zlashtirib, iglim o‘zgarishiga
qarshi kurashda kichik, ammo muhim hissa qo‘shadi. Bu jarayon cho‘l ekotizimlarida
barqarorlikni ta’minlashga yordam beradi. Cho‘lni yashil qilishda saksavullar
cho‘llanish jarayoniga qarshi turadi va odamlar tomonidan degradatsiyaga uchragan
hududlarni tiklashda ishlatiladi. Ular qurg‘oqchilikka chidamli bo‘lgani uchun tabiiy
qayta tiklash loyihalarida muhim o‘rin tutadi. Saksavullar nafaqat cho‘l landshaftining
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ajralmas qismi, balki uning ekologik bargarorligini ta’minlovchi asosiy omillardan
biridir. Bu o‘simlik qum barxanlarini mustahkamlash, chorva mollari uchun ozuqa
manbai bo‘lish hamda yoqilg‘i sifatida ishlatilishi bilan ahamiyatli hisoblanadi.
Saksovulning biologik xususiyatlari shuvogguldoshlar oilasiga mansub daraxtsimon
yoki butasimon o‘simlik bo‘lib, uning ikki turi keng tarqalgan: qora saksovul va oq
saksovul. Bu o‘simlik asosan qumli va sho‘r yerlarda o‘sadi, kuchli ildiz tizimi esa uni
suv tanqisligiga bardoshli qgiladi. Saksovulning ekologik ahamiyati cho‘llarni
yashillashishi va eroziyani oldini olishda saksovulning ildizlari qumni bir joyda ushlab
turadi va barxanlarning oldinga siljishini sekinlashtiradi.

Mavzuning dolzarbligi. Saksovul turkumiga daraxt va butalar kiradi. Barglari
tangachasimon, garama-qarshi o‘rnashgan, ba’zan bargsiz, assimilatsiya vazifasini
asosan bir yillik yosh novdalari bajaradi. Gullari mayda 2 jinsli. Novdalari yozning
issiq kunlaridan sentyabrning boshigacha o‘sishdan to‘xtaydi va yozgi tinim davrini
o‘taydi. Sentabr-oktabr oylarida o‘sish va rivojlanishi davom etadi, mevasi pishib
yetiladi. Saksovullarning umuman 5 turi mavjud, shundan O‘zbekistonda 3 turi
targalgan. Oq saksovul, bo‘yi 4-5 metrcha keladigan buta yoki daraxt, po‘stlog‘i och
kulrang. O‘rta Osiyodagi qumliklarda keng targalgan. Qora saksovul, balandligi 6-7
metrga yetadigan bargsiz yoki qipigsimon bargli daraxt, po‘stlog‘i to‘q kulrang-
qoramtir. O‘zagi jigarrang, qattiq, og‘ir, suvda cho‘kadi. Qora saksovul qumli sho‘rxok
cho‘llarda o‘sadi. U cho‘lda o‘rmon hosil giluvchi eng yirik o‘simlikdir. Yog‘ochi a’lo
sifatli yoqilg‘i. Ikkala turdan ham ixota daraxtzorlari tashkil ctishda foydalaniladi.
Zaysan saksovuli 1-2 metrcha keladigan buta, asosan Ustyurtda targalgan.
Saksovulning yashil novdalari organik modda to‘plashga xizmat giladi. 1 yillik yosh
novdalarining ko‘p qismi kuzda, aynigsa, sovuq tushishi bilan to‘kilib ketadi, ozroq
qismi esa yog‘ochga aylanib saqlanib qoladi. Apreldan gullay boshlaydi, oktabrda
urug‘laydi. Osiyo (O‘rta Osiyo, Eron, Afgoniston, Xitoy, Mongoliya)da 10 turi
uchraydi. O‘zbekistonning Qizilqum cho‘llarida o‘rmonlarni hosil qiluvchi asosiy
turlari — og va qora saksovuldir. Qora saksovul (inglizcha: Haloxylon aphyllum) —
bargsiz buta yoki daraxt, balandligi 4-9 (12)m gacha. Asosan, Osiyoning cho‘l va chala
cho‘llarida, sho‘rxok yerlarda, sho‘rlangan qumlarda, taqirlarda ko‘p tarqalgan.
Urug‘idan ko*payadi. Yo‘llarda ixotazorlar barpo etishda foydalaniladi. Qora saksovul
katta daraxtzorlar hosil giladi, oq saksovulning tana va shox-shabbasi qoramtir
bo‘lishi, bargining tuzilishi bilan ajralib turadi. Oq saksovul (inglizcha: Haloxylon
persicum) — vyirik buta. Balandligi 2,5-6 m. Ildizi 10-11 m chuqurlikka boradi.
Qozog‘iston, O‘rta Osiyo, Eron, Afg‘oniston, Iroq, Saudiya Arabistoni, G‘arbiy
Xitoyning cho‘l va sahrolarida o‘sadi. Oq saksovul qumliklarni mustahkamlash uchun
ekiladi. Zaysan  saksovul (inglizcha:  Haloxylon = ammodendron) turi
Qoraqalpog‘istonning ayrim joylari (Ustyurt)da uchraydi. Saksovulning xalq
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xo‘jaligida ahamiyati katta. Undan, asosan, o‘tin (yoqilg‘i), qo‘ylar va tuyalar uchun
to‘yimli ozuga, qumlarni mustahkamlovchi, shamolni to‘suvchi vosita sifatida
foydalaniladi. Saksovul o‘rmonlari tuproqni eroziyadan saqlashda muhim o‘rinda
turadi. Saksovul 50-60 yil yashaydi. Asosan, urug‘idan ko‘payadi va 5-7-yili normal
urug‘lay boshlaydi. O‘rta Osiyo va Qozog‘istonda saksovul o‘rmonlari 22 min. ga
atrofida. O‘zbekistonda Saksovul o‘rmonlari 1229 ming ga, shundan oq saksovul 976
ming ga, gora saksovul 253 ming ga ni egallaydi. Saksovulning xalq xo‘jaligida
ahamiyati katta. Undan, asosan, o‘tin (yoqilg‘i), qo‘ylar va tuyalar uchun to‘yimli
ozuga, qumlarni mustahkamlovchi, shamolni to‘suvchi vosita sifatida foydalaniladi.
Saksovul o‘rmonlari tuproqgni eroziyadan saqlashda muhim o‘rinda turadi. Saksovul
50-60 yil yashaydi. Asosan, urug‘idan ko‘payadi va 5-7-yili normal urug‘lay
boshlaydi. O‘rta Osiyo va Qozog‘istonda saksovul o‘rmonlari 22 min. ga atrofida.
O‘zbekistonda Saksovul o‘rmonlari 1229 ming ga, shundan oq saksovul 976 ming ga,
gora saksovul 253 ming ga ni egallaydi. O‘zbekistonda cho‘l va yaylovlarga ekish
uchun 1991-yilda chigarilgan Nortuya navi rayonlashtirilgan. So‘nggi yillarda
saksovulni ko‘paytirish maqgsadida bir gator o‘rmon xo‘jaliklari tashkil etilib, sun’1y
saksovulzorlar barpo gilinmoqda. Bir tup saksovul o°‘simligi to‘rt tonna ko‘chuvchi
qumni to‘xtata oladi Soha vakillarining tavsiyalariga ko‘ra, saksovul urug‘ini aynan
kuz va qish oylarida ekkan magsadga muvofiqdir. Chunki urug® qish bo‘yi qor, yomg‘ir
suvi ostida yotadi va bahorda o°sib chiqishi uchun yaxshi imkoniyat yaratiladi. Ekishga
tayyorlangan maydonlarga darhol urug‘ sepish yoki ko‘chat o‘tqazish yaxshi samara
bermaydi. Chunki tuproq sho‘r, ekilgani bilan tuz o‘ldirib tashlaydi. Shuning uchun
ekish uchun qazilgan ariglar ma’lum bir vaqt talab giladi. U ariglarga shamol
yordamida unumdor tuproq kelib joylashganidan keyin ekish mumkin. Bahorda asosiy
ishimiz ko‘chat o‘tgazish bo‘ladi. Aynan Orolning qurigan maydonidagi saksovullar
orasiga yovvoyi hayvonlar va chorva uchun ozugabop ekinlar ham ekilmoqgda.
Bugungi kunda Xorazm davlat o‘rmon xo‘jaligida joriy yilda “Yashil qoplama” lar
barpo etish maqgsadida saksovul urug‘ini tayyorlash jarayoni boshlab yuborildi.
Mutaxassislarning so‘zlariga ko‘ra, saksovulzorlar barpo etish orqali ko‘chma qumlar
mustahkamlanadi, cho‘llanish jarayoni sekinlashadi, uning ta’sirida yer ustki qismida
shamolning tezligi kamayadi, chang to‘zonlari bo‘lib havoga tuz va qum zarrachalarini
ko‘tarilishi to‘xtaydi. 7 yoshli saksovulzorda shamol tezligi butunlay to‘xtaydi. Bir tup
saksovul o‘simligi to‘rt tonna ko‘chuvchi qumni tuxtata oladi. 1 gektar saksovulzor yil
davomida 1135 kg karbonat angidrid gazini yutib 835 kg kislorod ajratadi. Bu esa havo
tarkibini yaxshilaydi, atrof muhitni ifloslanishiga chek qo‘yiladi. Jahon bo‘ylab
saksovulning 11 turi aniglangan. O‘rta Osiyoning cho‘l hududlarida saksovulning
asosan 3 turini uchratish mumkin.

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 123



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

XULOSA. Saksovul — cho‘l ekotizimining ajralmas qismi bo‘lib, ekologik
muvozanatni saqlashda muhim rol o‘ynaydi. Uning tabiiy boylik sifatida asrab-
avaylanishi va yetarli migdorda ekilishi cho‘llanishning oldini olish hamda atrof-
muhitni muhofaza qilishda muhim ahamiyatga ega. Shuning uchun, bu o‘simlikni
muhofaza qilish va ko‘paytirish bo‘yicha chora-tadbirlar ko‘rilishi lozim. Saksavullar
nafaqgat cho‘l landshaftining ajralmas qismi, balki uning ekologik bargarorligini
ta’minlovchi asosiy omillardan biridir. Saksovulning yashil novdalari sahrodagi
tuyalar, qoramollar, qo‘y-echkilar uchun qimmatli ozuga bo‘lsa, tanasi va shoxlaridan
o‘tin sifatida foydalaniladi. Saksovulning 20-25 yasharini kesilsa, ildiz bachkilaridan
tez tiklanadi. Faqat bu ishni o‘rmon xo°jaligi mutaxassislari tomonidan qish faslida,
ya’ni daraxtlar mo‘rt va ildiz bo‘g‘zidan sinadigan paytda amalga oshirish magsadga
muvofiq. Afsuski ayrim fugarolar qishga o‘tin g‘amlash magsadida yosh saksovul
daraxtlariga ham qiron keltiradi. Nurota davlat o‘rmon xo‘jaligida 2024 yil uchun
Aydarko‘l o‘rmon bo‘limida saksavul ko‘chatxona uchun 5 gektar yer maydonni
tayyorlandi va ekish ishlari bajarilmoqda. Mutaxassislarning so‘zlariga ko‘ra,
saksovulning yana bir ahamiyatli tomoni uning ildizlari qum barxanlarining shamolda
ko‘chib yurishining oldini oladi. Bitta saksovul bir yilda 4-4,5 tonnagacha qum
barxanlarini ushlab golar ekan. Aynigsa Orol dengizi qurishi oqgibatida paydo bo‘lgan
ulkan sahrodagi qum ko‘chishi, tuzli chang-to‘zonlarning osmonga ko‘tarilishining
oldini olish uchun saksovulzorlar barpo etish eng magbul yo‘l sanaladi. Saksovulning
atrof-muhit havosi musaffoligini ta’minlashda ham xizmati juda katta. Bir gektar
maydondagi to‘rt yillik saksovulzor 1158 metr kub kislorod ajratib chigarishini
¢’tiborga olsak, buni bemalol “toza havo fabrikasi” deb atash mumkin
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Annotatsiya. O ‘zbekistonda kimyo sanoati mahsulotlarini ishlab chigarishda,
xususan, eritmalar tarkibidan og ‘ir metallarni tanlab ajratib olishda hamda sanoat
chiqindi suvlarni og ‘ir metallardan tozalash uchun qo ‘llaniladigan sorbentlarni olish
bo yicha ma’lum ilmiy va amaliy natijalarga erishilmogda. Yangi O ‘zbekistonning
taraqqiyot strategiyasida «iqtisodiyotga innovatsiyalarni keng joriy qilish, sanoat
korxonalari va ilm-fan muassasalarining kooperatsiya alogalarini rivojlantirish, mis
va ruxni chuqur gayta ishlash evaziga yuqori qo ‘shilgan giymatli mahsulot turlarini
ko ‘paytirish»' bo ‘vicha muhim vazifalar belgilab berilgan. Bu borada, organik
reagentlarni immobillash asosida tanlovchan sorbentlar olish va ular yordamida d-
metallar sorbsiyasida hosil bo ‘ladigan kompleks birikmalarni tadqiq etish muhim
ahamiyat kasb etadi.

Kalit so‘zlar: mis, rux, og‘ir metallar, d-metallar RECHM, sorbent, kompleks
birikmalar.

IMPACT OF HEAVY METALS ON THE ENVIRONMENT AND THE
HUMAN BODY

Abstract._In Uzbekistan, certain scientific and practical results are achieved in
the production of products of the chemical industry, in particular, in the selective
extraction of heavy metals from the composition of solutions, as well as in the
extraction of sorbents applied to the treatment of industrial wastewater from heavy

!0'zbekiston Respublikasi Prezidentining 2022 yil 28 yanvardagi PF-60 «2022-2026 yillarga
mo’ljallangan yangi O’zbekiston taraqqiyot strategiyasi to’g’risida» farmoni

https://t.me/Erus_uz Multidisciplinary Scientific Journal February 2025 126



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15007349
mailto:gulboyevadilafruz82@gmail.com
mailto:oo9735986@gmail.com

Educational Research in Universal Sciences VOLUME 4, ISSUE 4

ISSN: 2181-3515

metals. The development strategy of the new Uzbekistan sets out important tasks for
"broad introduction of innovations to the economy, development of cooperative
relations of industrial enterprises and science institutions, increase the range of high
value-added products at the expense of deep processing of copper and zinc."_In this
regard, it is important to obtain selective sorbents based on the immobilization of
organic reagents and to research the complex compounds formed by them in the d-
metal sorption.

Keywords:_copper, zinc, heavy metals, D-metals RECHM, sorbent, complex
compounds.

Kirish. Atrof-muhitda past konsentratsiyaning ta’siri (RECHM kamayganda):

1. O‘simliklarga zarar: Mis va ruxning miqdori normadan past bo‘lsa, o‘simliklar
ferment faoliyati uchun zarur bo‘lgan mikroelementlardan mahrum bo‘ladi. Bu
o‘simliklar o‘sishi va rivojlanishida sekinlashuvga olib keladi.

Yer usti va yer osti suvlarini og‘ir metallar bilan ifloslantiruvchi manbalar — ishlab
chiqarish sanoati korxonalari hisoblanadi. Og‘ir metallar o‘g‘itlar va pestitsidlar
tarkibida ham uchraydi va qishloq xo°jalik dalalarining oqovalari bilan suv havzalariga
tushishi mumkin.

Rux (Zn) mikroelementi organizmda muhim vazifalarni bajaradi, masalan:
immunitetni mustahkamlash, hujayralarning o°‘sishi, fermentlar faoliyati, va
zichtirilgan to‘qimalarni yaratish. Ammo uning organizmda kam yoki ortigcha bo‘lishi
salbiy ogibatlarga olib kelishi mumkin. Rux yetishmovchiligi (gipozinkemiya).
Immunitet zaifligi — infeksiyalarga moyillik oshadi. O‘sish va rivojlanishning
sekinlashishi — bolalarda o‘sish kechikishi kuzatiladi. Teri muammolari — teri
qurugligi, ekzema yoki yaralar. To‘qimalarning tiklanishi sekinlashadi — jarohatlar
uzoq vagt davomida bitmaydi. Ahvolning yomonlashishi — ichak muammolari, ishtaha
yo‘qolishi. Hissiyot buzilishlari — ta’m yoki hid sezish qobiliyati yomonlashadi.

Rux ortigcha bo‘lishi (giperzinkemiya): Toksik ta’sir — ko‘ngil aynishi, qusish,
bosh og‘rig‘i. Immun tizimiga zarar — yuqori dozalar immunitetni sustlashtirishi
mumkin. Mikroelement muvozanatining buzilishi — mis va temirning yetishmov-
chiligiga olib kelishi mumkin. Asab tizimiga ta’sir — charchoq, asabiylik, va digqat
buzilishlari. Rux normasi: Kattalar uchun tavsiya etilgan kunlik migdor: 8-11 mg.
Ortigcha dozalar: kunlik 40 mg dan oshmasligi lozim. Shundan xulosa gilishimiz
mumkinki, rux yetishmovchiligini yoki ortiqcha bo‘lishini oldini olish uchun turli-
tuman va muvozanatli ovgatlanish muhimdir. Rux manbalariga mol go‘shti, baliq,
tuxum, kabak urug‘lari, va yong‘oqglar kiradi. Agar diyetadan yetarli miqdorda rux
olinmasa, shifokor tavsiyasiga binoan qo‘shimchalar qabul gilish mumkin.

Mis (Cu) ham muhim mikroelementlardan biri bo‘lib, u organizmda bir gator
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1 - jadval
Odam organizmiga bir kecha kunduzda kirishi zarur bo‘lgan elementlar
Kimyoviy Katta odam Bolalar Kimyoviy Katta odam Bolalar
element, (mg) element,
(mg)
K 2000-5500 530 Cr 0,05-0,2 0,04
Na 110-3300 260 Co 0,2 (vitaminV12) | 0,001
Ca 800-1200 420 Cl 3200 470
Mg 300-400 60 POs* 800-1200 210
Zn 15 5,0 S04* 10 -
Fe 10-15 7,0 J 0,15 0,07
2-jadval
Tuproqdagi kimyoviy moddalarning yo‘l qo‘yilgan konsentratsiyalari
miqgdorlari
Moddalar nomi | Xavflilik sinfi PDK_ ){mymiy miq-dori, Harakatchan PDK shak-li, mg/kg
fonni hisobga olib mg/kg
Benzapiren 1 0,02 -
Benzin 3 0,1 -
Vanadiy 3 150 -
Simob 1 0,2 -
Qo‘rg‘oshin 1 32 6
Nikel 2 20 4
Mis 2 33 3
Mishyak 1 2 -
Kadmiy 1 0,5 -
Kobalt 2 - 5
Rux 1 55 23

biologik jarayonlarda ishtirok etadi. Masalan, qon hosil bo‘lishi, fermentlar faoliyati,
nerv tizimi va immunitetni qo‘llab-quvvatlashda muhim ahamiyatga ega. Ammo
misning organizmda yetishmovchiligi yoki ortigcha bo‘lishi salbiy oqibatlarga olib
kelishi mumkin. Mis yetishmovchiligi (gipokupremiya):
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3-jadval
Ozig-ovgat xom-ashyo va mahsulotlaridagi kimyoviy elementlarning
yo‘l go‘yilgan konsentratsiyalari

Ozig-ovgat mahsulotlari R Cd As Hg Cu Zn
Donli 0,5 0,1 0,2 | 0,03 10 50
Dukkakli donli 0,5 0,1 0,3 | 0,03 10 50
Toza sabzavot va toza muzlatilgan 05 |003 | 0,2 |0,02 5 10
Mevalar, toza rezavor va toza| 04 |0,03 | 0,2 | 0,02 5 10
muzlatilgan

Go‘sht va toza parranda va muzlatilgan | 0,5 |0,005 | 0,1 0,03 5 70
Choy 10 1.0 1 0,1 100 -

Qon kamchilik (anemiya): Gemoglobin ishlab chigarish susayishi sabab gon kamchilik
yuzaga keladi. Suyak muammolari: Suyaklarning zaifligi yoki rivojlanishning
buzilishi. Immunitet pasayishi: Infeksiyalarga moyillik oshadi. Nerv tizimi
muammolari: Asabiylik, diggat susayishi, va asab tolalari shikastlanishi. O‘sish va
rivojlanishning buzilishi: Bolalarda o‘sish va jismoniy rivojlanish kechikishi. Teri va
soch muammolari: Sochlar tushishi yoki ogarishi, terining rangi o‘zgarishi. Mis
ortigcha bo‘lishi (giperkupremiya): Zaharlanish: Qusish, ko‘ngil aynishi, diareya, va
gorin og‘rig‘i. Jigar va buyraklarga zarar: Jigar yoki buyrak funksiyasining buzilishi.
Asab tizimiga ta’sir: Haddan tashqari charchoq, depressiya, yoki asabiylik. Vilson
kasalligi: Genetik muammolar tufayli mis organizmda to‘planib, jigar va miyaga zarar
yetkazadi. Oksidlovchi stress: Erkin radikallar ko‘payishi sabab hujay-ralarga zarar
keladi. Mis normasi: Kattalar uchun kunlik ehtiyoj: 0.9 mg. Ortigcha dozasi: kunlik 10
mg dan oshmasligi lozim. Mis manbalari: Tabiiy manbalar: Jigar, mol go‘shti Baliq,
mollyusklar yong‘oqlar, urug‘lar Quruq mevalar (masalan, mevali quritmalar). Qora
shokolad. Yuqoridagi ma’lumotlardan shunday xulosa qilishimiz mumkin mis
organizm uchun zarur, ammo uning yetishmovchiligi yoki ortigcha bo‘lishining oldini
olish uchun muvozanatli ovgatlanish juda muhim. Agar mis yetmaydigan bo‘lsa, tabiiy
manbalar yoki shifokor tavsiyasi bilan iste’mol qilinadiOg*ir metallar bilan ifloslangan
tuproglarda muayyan sharoitlarni e’tiborga olib, quyidagi ekinlarni yetishtirish
mumkin: boshoqli don, dukkakli o‘tlar, kartoshka, karam, pomidor, g‘o‘za, qand
lavlagi.
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Og‘ir metallarni vegetativ organlarida yig‘ishga layoqatli o‘simliklar yordamida
tuprogni rekultivatsiyalash (fitorekultivatsiya). Vegetatsiya davrida daraxt avtomobil
yo‘li yogasida o‘ziga 130 kg benzindagi qo‘rg‘oshin miqdoriga teng miqdorda
go‘rg‘oshin miqdorini yig‘adi, shuning uchun ifloslangan rayondagi aholi punktlarida
tushgan barglarni yig‘ib olish va yo‘qotish magsadga muvofiq. Tuproglarni rux,
go‘rg‘oshin va kadmiydan tozalash uchun ulkan, katta galampir, qo‘rg‘oshin va
xromdan — gorchitsa, nikeldan — grechixa va h.k. (5-jadval), radioaktiv izotoplar bilan
ifloslanganda no‘xat, beda, tamakidan foydalanish mumkin. Tuproqdagi og‘ir metallar
harakatchanligini boshqarish. O‘simliklar tomonidan og‘ir metallarning yutilishi
ularning tuproqdagi harakatlanuvchi shakllarining miqdoriga bog‘liq. Harakatlanuvchi
shakllarning mavjudligi tuproq xossalari va unumdorligi, biogeoximik jarayonlar,
tuproqqa og‘ir metallarning kirishi intensevligi va hajmlari, o‘simliklar bilan
chiqarilishi aniglanadi. Tuprogda og‘ir metallarning o°zini tutishi va ularni boshqgarish
usullari geoximik to‘siqlar nazariyasidan kelib chiqadi, ifloslangan tuproqlarni
rekultivatsiyalash esa qo‘shimcha to‘siglar yaratish, mavjyd to‘siqlarni boshqarish
yoki ularning ayrimlarini kuchsizlantirishdan iborat.

Mexanik tarkibi bo‘yicha og‘ir va yuqori unumdorlikka ega bo‘lgan
tuproqlarda yengil va kam unumdor tuproqglarga qaraganda og‘ir metallarning
harakatlanuvchi shakllari kam uchraydi. Havflilikning birinchi sinfigiga Kiruvchi
ko*pchilik metallar neytral tuproq muhitida qiyin eriydigan birikmalar, nordon tuproq
mubhitida esa yengil eriydigan birikmalar hosil giladi. Kadmiy nordor muhitda ko‘proq
harakatchan, neytral va ishqorli muhitda kuchsiz harakatchandir. Nordon muhitda
harakatchan kimyoviy birikmalar tarkibida Zn, Cn, Pb, Cd, Sr, Mn, Ni, Co va boshqga
kationlari bo‘lgan birikmalari kiradi. Neytral va ishqorli muhitda harakatchanlarga —
Mo, Cr, As, V, Se birikmalari kiradi.
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QASHQADARYO VILOYATI SUV XAVZALARI SUVINING KIMYOVIY
TAHLIL NATIJALARI HAMDA MIS IONLARI BILAN IFLOSLANISHINI
MONITORINGI
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Annotatsiya. Hozirgi kunda antropogen ifloslanish hisoblanuvchi zaharli
metallarning atrof-muhitga tarqalishi, ekologik muammolarning sezilarli darajada
ortishiga sabab bo ‘Imogda. Atrof-muhitga tarqalgan og‘ir va zaharli metallarni
miqdorini nazorat gilish muhim ekologik-tahliliy vazifadir. Shu jumladan, mis
ionlarini atrof-muhit ob’ektlaridan  analitik reagentlar yordamida aniglashning
selektiv, gayta takrorlanuvchi, sezgir zamonaviy uslublarini yaratish muhim ahamiyat
kasb etadi.

Respublikamizda og ‘ir va zaharli metallarni aniglashning sorbtsion-spektroskopik
usullarni rivojlantirish muhimdir hamda hozirgi kunda atrof-muhit ob ‘ektlarining
ifloslanish darajasini oshishi bilan monitoringini takomillashtirish, soddalashtirish
bo ‘yicha muayyan ilmiy va amaliy natijalarga erishilmogda. Yangi O Zzbekistonning
taraqqiyot strategiyasida «iqtisodiyotga innovatsiyalarni keng joriy gqilish, sanoat
korxonalari va ilm-fan muassasalarining kooperatsiya alogalarini rivojlantirish, mis
ruxni chuqur qayta ishlash evaziga yuqori qo ‘shilgan qiymatli mahsulot turlarini
ko ‘paytirish»* bo ‘vicha muhim vazifalar belgilab berilgan. Respublikamizda atrof-muhit
ob ektlarini monitoring qilishda turli xil analitik usullardan foydalanish, moddalarning

!0'zbekiston Respublikasi Prezidentining 2022 yil 28 yanvardagi PF-60 «2022-2026 yillarga
mo’ljallangan yangi O’zbekiston taraqqiyot strategiyasi to’g’risida» farmoni
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sifatini hamda tozalik darajasini tizimli nazorat qilishni magbullashtirish muhim
ahamiyat kasb etadi.

Bugun kunda hammaga ma’lumki, ichimlik suvni ishlatish dunyodagi global
muammodir, bunga yechim, birinchidan, suv resurslaridan ogilona foydalanish,
ikkinchidan, uni ifloslanishdan oldindan himoya qilishdir. Ayrim O zbekiston
olimlarining fikricha, atmosferada haroratning oshishi ichimlik suvi resurslarini 15-
20 foizgacha gisgartiradi.

Kalit so‘zlar: mis, og‘ir metallar, RECHM, sorbent, kompleks birikmalar,
sorbtsion-spektroskopik usul.

RESULTS OF CHEMICAL ANALYSIS OF WATER OF WATER
RESERVOIRS OF THE KASHKADARYA REGION AS WELL AS
MONITORING OF CONTAMINATION WITH COPPER IONS

Abstract. Currently, anthropogenic pollution is causing a significant increase in
environmental issues, with the distribution of toxic metals that are considered.
Controlling the amount of heavy and toxic metals distributed in the environment is an
important environmental-analytical task. Among other things, it is important to create
selective, reproducible, sensitive modern methods of detecting copper ions from
environmental objects using analytical reagents.

In our republic, it is important to develop sorbtsion-spectroscopic methods for the
detection of heavy and toxic metals, and now certain scientific and practical results
are being achieved in improving, simplifying the monitoring of environmental objects
with an increase in the level of pollution. The development strategy of the new
Uzbekistan sets out important tasks for "broad introduction of innovations into the
economy, development of cooperative relations of industrial enterprises and science
institutions, increase the range of high value-added products in exchange for deep
processing of copper zinc." In our republic, it is important to use various analytical
methods in the monitoring of environmental objects, to optimize the systematic control
of the quality of substances and the level of cleanliness.

Today, as everyone knows, the use of drinking water is a global problem in the
world, the solution to which, firstly, is to use water resources wisely, and secondly, to
protect it from pollution in advance. According to some Uzbek scientists, an increase
in temperature in the atmosphere will reduce drinking water resources by 15-20
percent.

Keywords: copper, heavy metals, RECHM, sorbent, complex compounds,
sorbtion-spectroscopic method.
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Kirish. O‘zbekistonda asosiy suv resurslari Amudaryo, Sirdaryo va quyi hajmi
Surxondaryo, Qashgadaryo va Zarafshondaryo suvlari hisoblanadi. Qashgadaryo
daryosidan yoz va bahor fasllarida oqava suvlar bo‘yicha tajriba va tahlillar
o‘tkazilgan. Olingan tahlil natijalari 1- va 2-jadvallarda keltirilgan [1, 2(66)].

1-Jadval
Qashqgadaryo daryolari suvlari tarkibining tahliliy natijalari

Komponent O‘Ichov Sifat ko‘rsatgichi*
larning biriligi Qashqgadaryo Oq daryo Tanxoz Qizildaryo
nomlanish (Kitob shah.) (Kitob daryosi (Yakkabog*
tumani) (Shaxrisabz tumani)
shah.)
Quruq qoldiq mg/1 342,3 312,3 538,6 938,5
Tarkibiy mg/l 32,8 25,8 58,5 76,8
birikmalari
Sulfat ionlari mg/1 154 162 151 222
Xlorid ionlari mg/1 26 19 33 28
Ammoniy mg/1 0,022 0,022 0,022 0,044
ionlari
Nitrit ionlari mg/l 0,049 0,047 0,020 0,040
Nitrat ionlari mg/1 0,18 0,15 0,10 0,30
Temir ionlari mg/l 0,24 0,21 0,28 0,32
Mis ionlari mg/1 0,002 0,002 0,002 0,002

*- Namunalar 2019 yil 18 yanvarda olingan

Ushbu jadvallardan ko‘rinib turibdiki, Kitob shahridan o‘tuvchi “Qashgadaryo”
daryosidagi sulfat ionlari (2019 yil yanvar holatiga) 154 mg/l, Yakkabog‘ tumanidagi
mayin hududi ogava suvlarida “Qizildaryo” esa 222 mg/l. Huddi shunday xlorid ionlari
“Qizildaryo” ning birinchi bo‘limda 26 mg/l, to‘rtinchi bo‘limda (Qizildaryo,
Yakkabog* tumani) 28 mg/l. Birinchi bo‘limda nitrat ionlari mos ravishda 0,18 mg/l,
ikkinchisida 0,15 mg/l, uchinchisida 0,10 mg/1, to‘rtinchisida esa 0,30 mg/1 ni tashkil
giladi. Natijalar 2018 yilning qish oylarida olingan (chuqurlik 60 sm) [3, 250 b.; 4,
232Db; 5,104 b.].

2019-yil mart oyida olingan yer usti daryolar suv namunalari ma’lumotlariga
ko‘ra, sulfat ionlari Kitob shahrida “Qashqadaryo” daryosi uzanida (chuqurlik 30 sm)
164,3 mg/l, Kitob tumanida “Oq daryo” oqimida (chuqurlik 20 sm) 72,4 mg/l,
Shahrisabz shahrida “Tanxoz daryosi” 131,7 mg/l va Yakkabog‘ tumanida
“Qizildaryo” 461 ,0 mg/l n tashkil etgan. Olingan namunalardagi xlorid ionlari
hududlarda quyidagicha tartibda: Kitob tumanida 30,0 mg/l, Shahrisabz shahrida 40
mg/l va Yakkabog‘ viloyatida 35 mg/l. Shu bilan birga, nitrat ionlari tartibli bo‘lib,
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Kitob tumanida 0,75 mg/l Kitob tumanida 0,60 mg/l Shahrisabzda 0,48 mgl/l,
Yakkabog* tumanida 2,22 mg/l ni tashkil etgan.

Qashgadaryodagi kaliy zavodi sizot suvlarni soyga ogizilgani hisobiga ogava
suvlarning tarkibiy o‘zgarishi tabiiy iqlimga va aholi hayot tarziga salbiy ta’sir
ko‘satmoqgda. Shu bois Qashgadaryo hududining Kitob, Shahrisabz va Yakkabog*
tumanlari ushbu zavodga tutash hududlar bo‘lganligi sababli daryolar suvlari va drenaj
suvlarning tarkibini o‘rganish muhim hisoblanadi. Jumladan, ko‘rib chiqilayotgan
muammo juda keng va uning turli tomonlarini o‘rganishni talab qiladi. Bu jihatlardan
biri mintagadagi daryo va kollektor-drenaj suvlarining minerallashuvi va kimyoviy
tarkibidagi uzoq muddatli o‘zgarishlarni o‘rganishdir [6-7]. Qashqgadaryoda suvning
minerallashuvi va kimyoviy tarkibining o‘zgarishi.Qashqadaryo viloyati bo‘yicha ikki
zonaga bo‘lingan tabiiyiqtisodiy sharoitlar va yerni o‘zlashtirish vaqti. Yuqori zona -
asosan G‘uzor, Qamashi, Kitob, Chiroqchi, Shahrisob va Yakkabog* tumanlaridagi
eski sug‘oriladigan yerlar hamda yangi o‘zlashtirishning quyi zonasi, Qarshi, Koson,
Kasbi, Muborak, Nishon va Mirishkor tumanlari hududini o‘z ichiga oladi. Umumiy
495,0 ming gektarga yaqin sug‘oriladigan yerlarning 190,0 ming gektari yuqori
zonada, 305,0 ming gektari quyi zona hududlarida joylashgan. Mintagada mavjud
bo‘lgan suv resurslari daryolardan: Amudaryo va Zarafshondan suv ta’minoti
chegaralarining yig‘indisi, daryo oqimining hajmi. Qashqadaryo va foydalanishga
yaroqli kollektor-drenaj suvlari. Viloyatdagi yer usti suvlarining hajmi 6,7 km?3, shu
jumladan o‘z daryo oqimi resurslari - 1,3 km®yoki jami 19% [7-8].

Keyingi yillarda Qashgadaryo havzasidagi suvning kimyoviy tarkibi O‘zgidromet
tomonidan yetti uchastkada aniglandi: 1) Qashqgadaryo daryosi — Varganza qishlog‘i;
2) Qashgadaryo daryosi — Chiroqchi qishlog‘i;
3) Qashgadaryo daryosi — Chimqgo‘rg‘on gishlog‘i; 4) Oqdaryo (Ogsuv) — Shahrisabz
shahri; 5) Oqdaryo — Xisarak qishlog‘i. 6) Tanxizidaryo — Kattag‘on qishlog‘i, 7)
Chimgo‘rg‘on suv omborining chap qirg‘oq kanali — Chimqo‘rg‘on qishlog‘i. Daryoda
eng past mineralizatsiya ko‘rsatkichlari kuzatiladi. Qashgadaryo qishloq yaginida.
Varganza, Oqdaryo bo‘yida Shahrisabz shahri va Xisarak qishlog‘i yaqinida,

Tanxoz daryo “Kattagon” qishlog‘i yaqinida — 0,16-0,27 g¢/l; Qashqgadaryoda
Chiroqchi qishlog‘i yaqinida 0,32-0,40 g/l gacha, Chimqo‘rg‘on qishlog‘ida
0,79-1,09 g/l gacha ko‘tariladi. Chimqo‘rg‘on suv omborining chap qirg‘oq kanalida
0,71-0,73 g/l. Varganza uchastkasida daryo suvining tarkibi sulfat-gidrokarbonat-
kaltsiy (SG-K), quyi ogimda sulfat-gidrokarbonatnatriy-kaltsiy
(SG-Na-Ca) ga o‘zgaradi [9-10].

Mintagada yer osti suvlarining minerallashuvi barqaror emas. Sug‘oriladigan
maydonlarning gariyb 24 foizi yoki 120,9 ming gektarida yer osti suvlari
minerallashuvi 1-3 g/l, 3 g/l dan ortiq 280,8 ming gektar maydonda mavjud. Eng yugori
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minerallashuv quyi zonadagi hududlarda 12 g/l ga etadi. Suvning kimyoviy tarkibiga
ko‘ra, ular asosan sulfat-natriy (S-N) turiga kiradi. Drenaj va chigindi suvlar hajmi 1,6-
2,0 km ni tashkil etadi [9]. Alohida asosiy kollektorlarning gidrologik va
gidrokimyoviy rejimlari tahlili o‘tkazildi: Janubiy, Shimoliy, Main va Qillisoy.

Kollektor Janubiy Kollektor Shimoliy
QM M
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1-rasm — Xarajatlarning yillik tagsimoti (Q, m3/s) va Qashqadaryo viloyatining asosiy
kollektorlarida suv minerallashuvi (M, g/l) 2015 y.

Janubiy kollektorida suvning minerallashuvi 4,64 g/l (dekabr) dan 6,25 g/l (may)
gacha, yil davomida o‘rtacha 5,36 g/1, suv oqimi 17,73 m dan o‘zgarib turadi. Shimoliy
kollektorda suvning minerallashuvi 4,03 g/l (aprel) dan 5,05 g/ | (dekabr) gacha, yil
davomida o‘rtacha 4,61 g/I, suv oqimi 2,1 m dan o‘zgarib turadi. Bosh kollektorda
suvning minerallashuvi 4,55 g/l (mart) dan 5,54 g/l (dekabr) gacha, yil davomida
o‘rtacha 5,07 g/l, suv sarfi 1,2 m dan o‘zgarib turadi. Dekabr 2,8 m gacha, yil davomida
o‘rtacha 1,61 m®. Killisoy kollektorida suvning minerallashuvi 6,54 g/l (avgust) dan
8,31 g/l (aprel) gacha, yil davomida o‘rtacha 7,35 g/I, suv oqimi 0,6 m dan o‘zgarib
turadi, (fevral) 3,78 m gacha, yil davomida o‘rtacha 1,45 m?ni tashkil etgan [11].

2019 yilda Dehgonobod tumanidagi kaliy zavodi sizot suvlarni soyga ogizgani
sababli, Ekologiya vazirligi zavodga nisbatan 363 mln so‘m kompensatsiya to‘lovi
belgiladi va 18 banddan iborat majburiy ko‘rsatmalar berdi.

Ekologiya, atrof-muhitni muhofaza qilish va iqlim o‘zgarishi vazirlik va uning
hududiy boshgarmasi tomonidan Dehqonobod tumanida joylashgan “Dehqonobod
kaliy zavodi” faoliyati o‘rganildi [12-13].

Tekshiruv davomida yer ostida hosil bo‘lgan sizot suvlarini tashqariga chigarish
uchun shaxta loyihasi asosida markaziy nasos stansiyasi qurilgani, loyihada esa suv
tozalash inshooti ko‘zda tutilmaganligi natijasida chiqindi suvlarning uchdan ikki
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qismi ruda changini bosish uchun ishlatilib, bir qismi to‘g‘ridan-to‘g‘ri “Tuyashsoy”
soyiga tashlanayotganligi ma’lum bo‘Idi.

Ushbu avariyali tashlanma suvlardan namunalar olinib, tahlil gilinganda ogova
suv tarkibida muallag moddalar 31,0 mg/l, quruq qoldiq 6130 mg/I, xloridlar 1582,1
mg/l, kimyoviy moddalar 16,3 mg/I, nitrit 24,5 m/l, ammoniy 0,02 m/I, nitrat 0,05 m/I,
moylar 0,001 m/I, neft mahsulotlari 0,001 m/l ko‘rsatkichda ekanligi aniglandi.

Ta’kidlash kerakki, kon faoliyati uchun ishlab chiqgilgan “Ekologik ogqibatlar
bayonoti” loyiha hujjatida (2018-yil) hosil bo‘lgan shaxta suvlarini maxsus tuz saglash
hovuziga joylashtirish belgilangan bo‘lsa-da, amalda mazkur yer osti sizot suvlari
soyga tashlanmoqda. Mazkur suvlarning tarkibi korxonaga tegishli bo‘lgan markaziy
laboratoriya tomonidan 2022-yil 17-avgust oyidan boshlab tahlil gilina boshlangan va
natijalari gayd etib borilgan. Shuningdek, 2020-yilda o‘tkazilgan tekshirishda ushbu
manbadan hosil bo‘lgan sizot suvlarni soyga tashlamaslik bo‘yicha berilgan
ko‘rsatmalarga amal gilinmagan.

Yugoridagi gonun buzilishi holatlaridan kelib chiqib, “Dehqonobod kaliy
zavodi”ga 363 mln 57 ming 900 so‘m kompensatsiya to‘lovi belgilandi. Shuningdek,
tekshirish davomida aniglangan kamchiliklarni bartaraf etish yuzasidan 18 banddan
iborat majburiy ko‘rsatmalar berildi.

Tekshiruv davomida yer ostida hosil bo‘lgan sizot suvlarini tashqariga chigarish
uchun shaxta loyihasi asosida markaziy nasos stansiyasi qurilgani, loyihada esa suv
tozalash inshooti ko‘zda tutilmaganligi natijasida chiqindi suvlarning uchdan ikki
gismi ruda changini bosish uchun ishlatilib, bir qismi to‘g‘ridan-to‘g‘ri «Tuyashsoy»
soyiga tashlanayotganligi ma’lum bo‘ldi [14].

Sayyoramizda global iqlim o‘zgarishi natijasida tabiatda tabiiy xavf-xatarlarning
paydo bo‘lish chastotasi tobora ko‘payib bormoqda. Bunday tabiiy hodisalarga sel-
toshginlarni misol gilib keltirish mumkin. Xususan, Markaziy Osiyoda, shu jumladan
O‘zbekiston Respublikasi hududlarida so‘nggi o‘n yillikda iqlim o‘zgarishlari natijasi
ta’sirida sel-toshqginlar va boshga xavfli tabiiy hodisalar tez-tez sodir bo‘lmoqda.
Ogqibatda esa o‘nlab daqiqalar yoki bir-necha soat ichida gisga muddatli sel ogimlari
ko‘priklarni, yo‘llarni, kanallarni, dalalarni, ekin maydonlarni hamda suv va sel-suv
omborlaridagi gidrotexnika inshootlarini shikastlantirmoqda. Sel-toshginlarga asosan
jadallashgan yog‘ingarchilikning tasodifiy sodir bo‘lishi sabab bo‘lmoqda, natijada esa
daryolarning doimiy oqimi sel oqimi bilan qo‘shilib, tezkor va qisqa muddatda katta
xavflar sodir etmoqgda [15-6].

Qashqadaryo viloyatida yirik sel-toshgini markazlari Qashqadaryo, G‘uzordaryo,
Tanxozdaryo, Yakkabog‘daryo havzalari va shu bilan birga viloyatning tog‘li
hududlaridagi soylar hisoblanadi. Bu daryo havzalarida barpo etilgan suv va sel-suv
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omborlarining havzalarida loyga-cho‘kindilarning ko‘p miqdorda to‘planishi sabab
bo‘lmoqda. Quyida dala-tadgiqotlari olib borilmoqda.

Quyidagi diagrammalar "Langar"”, "Qizilsuv", "Qalgama" va "Dehgonobod"
selsuv omborlaridagi 2015-2021 yillardagi sel oqimlari hajmi to‘g‘risidagi
ma’lumotlar keltirilgan. Diagrammadan ko ‘rinib turibdiki, o‘rganilgan yillarda sel-suv
omborlarida sel ogimining kelishi har xil, aynigsa, "Langar*'da 2019 yilda 2015 yilga
nisbatan 3 barobar ko‘p miqdorda sel oqimlari kelgan. 2020-2021 yillarda esa
kamayishi kuzatilgan (1-rasm).

Sel-suv  omborlari loyga-cho‘kindilar kimyoviy tar kibitahlillari shuni
ko‘rsatadiki,"Langar"dagi cho‘kindilarning yopishqoqlik darajasi" Qalgama" nikiga
gara ganda ancha yuqori hamda ikkalasida ham SO42, Sa?* migdori yugori darajada (2-
jadval) [3].

Analitik nazorat ixtisoslashgan davlat inspeksiyasi 2021-2023-yillarda
viloyatdagi sanoat korxonalari ogava suvlarida kimyoviy tahlil olib borgan. Tahlil
natijalariga ko‘ra 8 ta o‘ziga xos ifloslantiruvchi, ya’ni konsentratsiyasi ruxsat etilgan
meyordan ortgan ammoniy ioni, nitritlar, xrom, mis, rux, neft mahsulotlari va barcha
organik moddalar (kislorodga bo‘lgan kimyoviy talab) tanlab olindi.

Bu moddalar konsentratsiyasini ruxsat etilgan meyor bilan tagqoslanganda nitrit
ionlari va turg‘un bo‘lmagan organik moddalar barcha ogava suvlar uchun muhim
ifloslantiruvchi ekanligi aniglandi (2-Jadval).

2-Jadval

“Langar” va “Qalgama” sel-suv omborlari havzalaridan namuna olingan loyqga-

cho‘kindilarning kimyoviy tarkibi

Ne | Namuna olingan sel-suv | HCO3 | CI' | SO4* | Ca** | Mg*" | Na™+K*

omborlari mg- | mg- | mg- | mg- | mg- | mg-ekv
ekv ekv | ekv | ekv | ekv
1. | “Qalama” sel-svuv ombori | 0,26 | 0,06 | 0,56 | 0,40 - 0,48
yuqori qismi

2. | “Langar” sel-suv ombori 0,43 0,11 | 2,14 | 2,00 | 0,30 0,38
PK 10-53

3. | “Langar” sel-suv ombori 0,51 0,37 | 2,19 | 1,40 | 0,50 1,17
o‘rta qismi

4. | “Qalama” sel-suv ombori | 0,34 1,78 | 5,91 | 2,90 | 1,90 3,23
o‘rta qismi, ogolovkani
yoni
5. | “Langar” sel-suv ombori 0,61 0,23 | 1,45 | 1,80 | 0,40 0,09
suv tashlash inshoati yon
qismi
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Og‘ir metallar asosiy ifloslantiruvchi moddalarga kiradi, ular hamma sohada
nazorat qilinishi zarur. Shu sababli atrof tabiiy mubhit ifloslanish muammolari va
ekologik manitoring bo‘yicha qilingan ishlarda, bugungi kunga kelib og‘ir metallarga
Mendeleyev davriy sistemasidagi 40 ta elementidan ortiqrog‘i taaluqgli: V, Cr, Mn, Fe,
Co, Ni, Cu, Zn, Mo, Cd, Sn, Hg, Pb, Bi va boshqalar. Bunda og‘ir metallarni sinflashda
quyidagi sharoitlar muhim o‘rinni egallaydi, ularning tegishli past konsentratsiyada
tirik organizmlarga yuqori toksikligi (zaharligi), hamda bioakumulyatsiyaga va
biomagnifikatsiyaga layoqatliligi. Bu turga kiruvchi deyarli barcha metallar
(qo‘rg‘oshin, simob, kadmiy va vismutdan tashqari ularning hozirgi paytda biologik
ahamiyati noaniq), biologik jarayonlarda faol ishtirok etadi va ko‘plab fermentlar
tarkibiga kiradi [11-15]. Og‘ir metallar o‘simliklar va hayvonlar organizmida
to‘planishi va “ozuqa zanjirlari” orqali bir organizmdan ikkinchi organizmga o‘tishi
mumkin. Ba’zi olimlarning fikricha, atom massasi 50 dan yuqori bo‘lgan metallar og‘ir
metallar hisoblanadi. Biroq, bu metallar ichida turli hil sanoat jarayonlarida ko‘p
ishlatiladigan va biologik faolligi hamda zaharliligiga ko‘ra tirik organizmlar uchun
Jiddiy xavf tug‘diradigan metallar muhim ahamiyatga ega.

Bunday metallar qatoriga qo‘rg‘oshin (Pb), simob (Hg), kadmiy (Cd), rux (Zn),
kobalt (Co), nikel (Ni), mis (Cu), marganets (Mn), xrom (Cr), molibden (Mo) va
boshqgalar kiradi. Tabiatdagi suvlarda uchraydigan metallarni ikki sinfga ajratish
mumkin: tabiatda keng uchraydigan metallar (Fe, Mn, Cu, Zn, Co, Mo va h.k.) va
antropogen manbali “ifloslantiruvchi moddalar” (Hg, Cd, Cr, Pb, Sn, Ni va x.k).
Havfliligiga ko‘ra esa atrof muhitni (suv, tuproq, suv ombori cho‘kindilarini)
ifloslantiruvchi metallar 3 sinfga ajratiladi. Bular:

1-sinf eng xavfli: kadmiy (Cd), simob (Hg), qo‘rg‘oshin (Pb), mishyak (As);

2- sinf: kobalt (Co), nikel (Ni), mis (Cu), xrom (Cr), molibden (Mo);

3-sinf: marganets (Mn), rux (Zn);hisoblanadi [12-6].

7 5,8
6
4,8
4,3 4,4 ’
’ 34 3'9)_/3:?/%]7
4 2,5 e I——
3 !
2
1
0
2021 2022 2023 2024
e jish 4,3 44 3,5 3,7
e hahor 3,4 3,9 4,8 5,8
yoz 3,4 3,1 3 3,9
kuz 2,5 e (ish R yoz 3Rz 41

2-rasm. Mis(I1) va rux(Il) metallarining yillar kesimida atrof muhitga
chiqarilishi
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Atrof-muhitda yuqori konsentratsiyaning ta’siri (RECHM ortib ketganda):

1. Suv tizimlariga ta’siri: Mis va ruxning suvda konsentratsiyasi ortib ketsa, suv
o‘simliklari va hayvonot dunyosi uchun zaharli bo‘ladi.

Mis va rux (Cu: RECHM=1mg/l ichimlik suvida, 0,5-1mg/l suv xavzalarida;
Zn(I1): 1 mg/l ichimlik suvi uchun, 5 mg/l texnik suv) juda oz konsentratsiyada ham
suv hayvonlarining nafas olish tizimiga zarar yetkazadi.

2. Tuproq va o‘simliklarga ta’siri: (Cu(Il) RECHM=3 mg/kg qishloq xo‘jaligi
tuprog‘i uchun, Zn(II): RECHM=23 mg/kg qishloq xo‘jaligi tuprog‘i uchun). Mis va
ruxning ortiqcha miqdori tuproqqa singib, o‘simliklarning o‘sishini sustlashtiradi.

Bu ekinlarning mahsuldorligini kamaytiradi va ozig-ovqgat xavfsizligiga salbiy
ta’sir ko‘rsatadi.

3. Havo uchun RECHM=Zn(II): 0.05 mg/m3, RECHM=Cu(II): 0.001 mg/m?>.

Havo orqali yuqori konsentratsiyali metall ionlari inson salomatligiga salbiy ta’sir
ko‘rsatishi mumkin.

4. Inson salomatligiga ta’siri: Misning ortiqgcha miqdori zaharlanishga sabab
bo‘ladi, bu kuchli bosh og‘riq, qayt qilish va nafas olish qiyinchiligiga olib keladi.
Ruxning yuqori konsentratsiyasi qon aylanishi va asab tizimiga zarar yetkazishi
mumkin. Kam migdorda esa rux va mis yetishmasligi inson organizmida immunitet
pasayishi, teri kasalliklari va boshga muammolarga olib keladi. Qon yaratish jarayoni,
asab tizimi faoliyati buzilishi mumkin.
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®AKTOPBI, BIUAIOIIUE HA YPOBEHB 3APABOTHOI IJIATHI B
ITPOU3BO/JICTBE

Xaauaos O.b.

XyKaHICKUHM TOCYTapCTBEHHBIN YHUBEPCUTET UMEHH akaaemuka b. ['apyposa

AHHOTAIIUAL:

Hanunas cmamvs nocéaweHa uUcciedo08aHuro Gaxmopos, onpeoenouUx
YpoBeHb  3apabomuou niaamsl 8 npouzsoocmee. (Ocoboe BHUMAHUE VOeNeHO
IKOHOMUYECKUM, COYUALHBIM U 3AKOHOOAMENbHbIM ACNeKmam, GIUSiOWUM Ha
G opmuposarue 00x0008 pabomHUKOS.

Kniwueevie cnosa: sapabommuas naama, Gaxkmopsl 3apabomHou NIamol,
IKOHOMUYECKUe  ¢hakxmopbl, coyuanbHvle  (Gakmopwvl,  3aKOHOOAMENbHOE
pecyiuposanue, puiHOK mpyoda, MUHUMATbHLIL pazmep oniamsl mpyoa (MPOT),
UHDAYUSL, NPOU3BOOUMENILHOCIb MPYOd, K8AIUDUKAyUusi pabomHUKO8, HAL0208as.
ROJIUMUKA, CIMUMYIUPOBAHUE MPYOd, IKOHOMUYECKAs dhhekmueHocmo.

3apaboTHas miaTa SBISETCS KIIOYEBBIM HIEMEHTOM KOHOMUYECKON CUCTEMBI,
oTpaxkasi CTOMMOCTh TPyJa M ypOBEHb KU3HU Hacenenus. [loHumanue (axTtopos,
BIMAIONIMX Ha €€ ypoBEHb, HEOOXOIMMO I pa3paboTku 3P EKTUBHOM
AKOHOMHUYECKOM MOJUTUKH U TTOBBIIICHHS 0J1ar0COCTOSIHUS paOOTHUKOB.
Metonosorus

Jlnsi aHanW3a WMCIOJIB30BAHBI METOJIBI DKOHOMHYECKOTO MOJCTUPOBAHHS U
CTaTUCTUYECKOTO aHaJIN3a, OCHOBAaHHBIC Ha JaHHBIX Poccrara u npyrux opuimaibHbIX
HMCTOYHHUKOB.
Pesynprarsl

HccnenoBanre BBISIBUIIO CIEAYIONIME KITIOUEBbIE (DAKTOPHI, BIMSIONIUE HA
YPOBEHB 3apabOTHOM IJIATHI B TIPOU3BOJICTBE:
1. OxoHOMHUECKHUE HAKTOPBI:
CocTrossHuE PKOHOMHUKH: S3KOHOMHUYECKHH POCT CITOCOOCTBYET YBEIMYCHHIO JOXOJI0OB
pabOTHUKOB, B TO BpeMs KaK JKOHOMHUYECKHH CIaJ] MOXET NPUBOJIUTHh K UX
CHUKEHHUIO.
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Wubasuus: pocT 1eH Ha NOTPeOUTENbCKHUE TOBAphl M YCIYTH CHIDKAET
pealbHYI0 IOKYTaTeIbHYIO CITIOCOOHOCTh 3apab0THOM TUIATHI.
2. ConmanbHble (PaKTOPHI:

OOpazoBanue u kBanu@ukalusg paOOTHUKOB: BBICOKOKBAIM(DUIIMPOBAHHbBIE
CHELMAIIUCTBI, KaK MPaBUIIO, MOIYy4aroT 0osiee BBICOKYIO 3apa0OTHYIO IUIaTy .

Crpoc ¥ mpeuioKeHHe Ha pbIHKE TpyJa: AEPUIUT KBATU(PUIUPOBAHHBIX KaJpOB B
OTIpeENEHHBIX OTPACIAX MOXKET IPUBOJIUTH K OBBILIEHHUIO 3apa0OTHBIX ILIAT.
3. 3akoHoAaTenbHbIC (DAKTOPBHI:

Munumaneshbiii pazmep omnatel Tpyaa (MPOT): ycranoBnenue MPOT Bnusiet
HAa HIDKHIOIO TpaHMIly 3apa0OTHBIX IJIAT U MOXKET CXKHUMaTh AudepeHInannio
JOXOJIOB.

Hanoroo6noxxeHnue: HajmoroBasi MOJUTHKA TOCYJapCTBa OKa3bIBAET BIUSHUE HA
YUCTBIN 10X0 paOOTHUKOB.

OOmme -HKOHOMUYECKHE YCIOBHUS, TAaKHE KaK YPOBEHb MHQIALNH,
SKOHOMHUYECKUI POCT U COCTOSHHE PhIHKA TPYJa, OKa3bIBAIOT 3HAYUTEIBHOE BIUSHHE
Ha ypOBEHb 3apa0OTHOM IJIaThl. B yCIOBHSIX 3KOHOMHUYECKOTO KpHU3UCa, HAIPpUMED,
HaOIOAAETCsl CHUKEHUE pealbHBbIX 3apa0OTHBIX IUIAaT M3-32 MHOISAUUA U
AKOHOMUYECKOI HECTAOMIIBHOCTH.

BricokokBanupUIMpOBaHHBIE CHEMUAINUCTBL C OOJIBLIIMM OIBITOM pPabOThI
OOBIYHO TIONy4aroT OoJiee BBICOKYIO 3apa0oTHyr0 mmiaTy. KauecTBo M ypoBeHb
oOpa3oBaHMsl PAOOTHUKOB HAMNpsSMYyIO BIHUSAIOT HAa HMX MPOU3BOJUTENBHOCTh W,
COOTBETCTBEHHO, HA pa3Mep X BO3HATPAXKICHHUS.

Crpykrypa u cneuuduka mnpousBojctBa: Otpacib, B KOTOpoil paboraer
NpEeAnpuaATHe, a TaKKe €ro TEeXHOJOTHYecKass OCHAaUEHHOCTb M YPOBEHb
aBTOMATHU3AllMM, BJIUSIOT Ha TpeOoBaHUS K KBaNM(UKAIUMU paOOTHUKOB H,
CJIEIOBATENIbHO, HA YPOBEHb UX 3apa0OTHOM MJIATHI.

[IpoBen€HHBIA CTATUCTUYECKUN aHAIM3 B3aMMOCBSI3M YPOBHS 3apabOTHOM
1aThl ¥ 3QPEKTUBHOCTH CEILCKOXO3IMCTBEHHOTO TPOM3BOICTBA MO3BOJIUII BBISIBUTD
3aKOHOMEPHOCTH 3TOW CBSI3W U KOJMYECTBEHHO OXapaKTEepU30BaTh €€ BIIUSHHUE.
Meroanka ucCienoBaHUs BKJIIOYala IMOCIENI0BATENbHOE MPUMEHEHHE HECKOJIBKUX
METO/IOB CTAaTUCTUYECKOTO aHAIU3a, JOTUYHO CIACAYIOMHUX APYT 3a IPYroM.

3apaboTHasi mata SBISETCS BaXXHbBIM HMHCTPYMEHTOM MaTepUajIbHOrO
CTUMYJIMPOBAHUS, BIUSAIOIMIMM KaKk Ha paOOTHUKOB, Tak W Ha mpeanpusatus. s
pabOTHUKOB pa3Mep 3apabOTHO MIaThl UMEET 3HAYUTENIbHOE 3HAaU€HUE, B TO BpeMs
KaK Ui MPEANpUATUI BaXXHO 3(PPEKTUBHOE YIpaBICHUE NEATEIbHOCTHIO, BKIHOYAs
BbIsIBJICHHE (DAKTOPOB, BIUSIONIMX Ha YpPOBEHb 3apabOOTHOM IUIAThl, TAKUX Kak
MEXaHU3Mbl €€ YCTAHOBJIEHUS U BHITUJIATBHL. TakuM 00pa3oM, 11es1ecoo00pa3Ho U3yUUTh
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3TH  BONPOCHl € TOYKM 3pEHHS] KOJIMYECTBEHHOTO  BBIPAXKEHHUA M HX
B3aMMO3aBHCHMOCTH.

B nacTtosdiiee BpeMsl CyHIECTBYET 3HAYUTEIBHOE KOJMYECTBO HMCCIEIOBAaHUM,
MOCBSIIEHHBIX BOIIPOCAaM 3apa0OTHOM IJIaThl C KOHLENTYaJbHOM TOYKU 3pEHUs, B
paMKax 3KOHOMHYECKON TEOPHUH, a TAK)KE HAa MaTepuasax OTpacyiei, HE CBSI3aHHBIX C
CEJIbCKUM  X03siicTBOM. OnHako mMpoOJEMbl CTAaTUCTUYECKOTO aHalIW3a YpPOBHS
3apabOTHON MJaThl, OCOOEHHO €ro BIMSHHUS Ha 3KOHOMHYECKYIO 3()(PEeKTUBHOCTH
IIPOU3BOJICTBA, OCTAIOTCS HEIOCTATOYHO U3yYECHHBIMU.

Hamnpumep, B cratbe "B3auMocBs3b 3apab0THOM 1Tl ¥ TPOU3BOJAUTEILHOCTH
CEJIbCKOXO3SIICTBEHHOTO TpyJa: TEHACHLUMH W HalpaBieHUs' paccMaTpUBAETCA
HEOOXOJUMOCTh  M3YYEHHs  B3aMMOCBA3M  pocTa  3apabOTHOM  IUIaThl U
IPOU3BOJUTENIBHOCTH TPyZa B CEIbCKOM X03sicTBe. Oc000€ BHUMaHUE YIENIeTCs
OTIBITY OTJENbHBIX CyObEeKTOB P®, rie 3apaboTHas 1uiata 3aBUCUT OT KOJMYECTBA U
KadectBa Tpyna. OrTmewaercs, 4YTO B HEKOTOpPBIX peruoHax Poccum poct
MIPOU3BOAUTEIILHOCTU TpyAa OTCTAa€T OT pocTa 3apaboTHOW muartel. [lpennaraercs
MCII0JIb30BAaTh IMOKA3aTEb COOTHOIIEHHSI POCTa MPOU3BOAUTENBHOCTH U OILJIATHI TPYAA
pH pa3pabOTKe rOCYyAAPCTBEHHBIX MPOrPaMM Pa3BUTHS CEJILCKOTO XO3SCTBA.

Takum 00pa3oM, UCCIEIOBAHHE B3aUMOCBSI3M YPOBHS 3apaOOTHOM MJiaThl U
HKOHOMUYECKON 3((PEKTUBHOCTU MPOU3BOACTBA, OCOOCHHO B CEIIbCKOM XO3SIMCTBE,
SBJISIETCS] aKTyaJIbHOM 3a/1aueii, TpeOyIoIIel NaapHeHIIero BHUMaHUs U aHaln3a.

3aKOHOJATENIbHBIE  AKThl, MUHUMAJbHBIE  pa3Mepbl  OIUIaThl  TPYZa,
HAJIOroo0JOKeHUe W Jpyrue (opmbl TOCYAAPCTBEHHOTO PErYJIUPOBAHMS MOTYT
yCTaHaBIMBaTh 0a30BbIE ypOBHU 3apa0OTHOW TIJaThl M BIMATH Ha €€
nuddepeHmanmio.

Crnpoc u npeyioxkeHue Ha pbIHKE TpyJa, KOHKYPEHIUS MEX Ty padoToAaTeIIMU
U TNpodcoro3Has JeATENbHOCTh TaKXK€ MIpaloT poOJb B ONPEICICHUU YPOBHS
3apabOTHOM TIIATHI.

3apaboTHas 1JlaTa SBISETCS BAXKHBIM HHCTPYMEHTOM MaTepUaIbHOTO
CTUMYJIUPOBAHUS, U JIJI1 paOOTHUKOB Ba)X€H pa3Mep MoJIydaeMOW MU 3apabOTHOM
IJ1aThl, a 1S NpeAnpusThs — 3P PEeKTUBHOE BEJCHUE AEATEILHOCTH YePE3 BhISIBJICHUE
(akTOpOB, BIAMUSIONIMX HAa €€ YPOBEHb, CPEIN KOTOPHIX — MEXAHM3M yCTAaHOBJICHUS U
BBITIJIATHI 3apa00THOM TJIATHI.

[Ipo3payHOCTh  CHUCTEMBI OIJIaThl TpyJa CIOCOOCTBYET IOBBIIICHUIO

IIPOU3BOAUTEIIBHOCTU U MOTHBALMU COTPYTHUKOB.
CoTpyAHUKHM JOJDKHBI TMOHMMAaTh, B KakoM cCiy4yae pa3Mmep 3apaOOTHON ILUIaThl
MOBBICUTCSI WM MOHU3UTCS. [Ipo3payHOCTh OIIaTel Tpyaa MOMOTAEeT OpraHu3alusIM
YCTPAHUTh UK OOHAPYKUTH PA3PbIBBI B OIIATE TPYAA U ChITPATh OMPEAEIIEHHYIO POJIb
B 00€CNeUeHUH CIIPABEJIMBOTO BO3HATPAXKICHUS.
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Oo6cy:xxnenue
[TommydenHble pe3ynbTaThl MOATBEPKIAIOT, UTO YPOBEHb 3apaOOTHOM IIATHI B
Poccun 3aBucuT OT KoMmIuiekca (DakTOpOB, BKIOYAS SKOHOMHUYECKOE COCTOSIHHE,
COITMaJIbHbIC YCIOBUS U 3aKOHOJIaTeNIbHbIe MHUIIUATUBBI. Oco00e BHUMAHHE CIIETyET
yICIUTh OaJaHCHPOBAHUIO MEXKJY CTUMYJHPOBAHUEM HKOHOMHUYECKOTO pocTa M
obecrieyeHuEeM COIUATbHON CIIPaBEIJIMBOCTH.
3akiloueHue
JlJis TOBBIIICHUST YPOBHS 3apaOOTHOM IIaThl B MPOHM3BOJACTBE HEOOXOIUMO
YUUTBHIBaTh B3aMMOJACHCTBHE PA3TUYHBIX (PAKTOPOB M pa3padaThIBaTh KOMILJICKCHBIC
MCPBI, HAIIPABJICHHBIC Ha YJIYYIOCHUC YKOHOMHYECKOU CUuTyalliy, IIOBBLIIICHUC
KBaJu(UKaIMK paOOTHUKOB M COBEPIIICHCTBOBAHUE 3aKOHOIATEIIbHOM 0a3bl.

Cnucok aureparypsl:
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3. CnpaBemniBasi orjiaTa Tpyaa: MpoOJIeMbI U TIEPCIICKTUBEI.

4. KanemomuukoB P. V. 3apaGoTHas miata B COBpPEMEHHOW KOHOMHKE: TEOPHS U
poccuiickas npaktuka. — M.: I'Y BIIID, 2019.

5. I'puropreB JI. M., Hukynuna E. B. ®aktopsl TuHaMuKu 3apaOOTHOW IUIATHI B
Poccumn. // Bonipockl akoHOMEKH, 2022, Ne 5.

6. Kneitnep II'. b. 3apabornas tuata u 3(PQPEKTUBHOCTH MPOU3BOJCTBA!
WHCTUTYIIMOHABHBIN TIOX0/1. // DKOHOMUKA | yripaBieHue, 2021, Ne 3.
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YCOBEPHIEHCTBOBAHUE KOHTPOJIAA MUKPOKJIMMATA B
ATPAPHOM OTPACJIM C MIOMOIIBbIO ABTOMATHU3UPOBAHHBIX
CUCTEM HA BASE MUKPOKOHTPOJIVIEPOB

Aitrmyparos B.111., U3emeros C.b.
Hyxycckuit punmnan TYUT

AHHOTAIIUAL.

Jlannasa paboma nocesujeHa NPUMEHEHUO ABMOMAMUSUPOBAHHBIX CUCTEM
KOHMPOI MUKPOKIUMAMA 8 A2PapHOli ompaciu. Beedenue cospemennbix mexHono2utl
MOHUMOpUHZ2A HA 6a3ze MUKDOKOHMPOJIEPO8 U OamyuKos memnepamypol U
BILAACHOCMU NO38075em IPPEKMUBHO pe2yIupo8ams YCI08Usl OKpYHcaloujell cpeobl 8
nomewjeHusx OJisl 8bIpAWUBANHUS PACEHUL U XPAHEeHUsl NpOOYyKyuu. Aemomamusayus
9Mo20  npoyecca  nomozaem — NOOO0EPHCUBAMb  CMAOUNIbHbIE — NAPaAMempbl
MUKDOKIUMAMA, YMO  NOJONCUMENbHO  CKA3blAemcsi HA  YPOICAUHOCMU U
coxpaHHocmu  npodykyuu. B pabome paccmompenvl npumepvi  6HeOpeHus,
9KOHOMUYECKAST IPPHeKMUSHOCMb A8MOMAMUZUPOBAHHBIX CUCEM U NEPCHEeKmUbl
PAa3sumusl @ CeNbCKOM X03AUCmee.

Kniouegvle cnosa: muxpoxkiumam, MUKpOKOHmMpOLEp, OamuyuKu memnepamypbl

u BI1AHCHOCU, asmomamu3ayus, a2pomexHon02ul, IKOHOMUYECKAs
aghgpexmusrHocme.
BBenenue

CoBpeMeHHOE CENIbCKOE XO3SUCTBO CTAJIKMBAETCS C BBI30BAMH, CBSI3aHHBIMU C
NU3MEHCHUSIMU KJIIMMAaTa " HOTp€6HOCTBIO B ITIOBBIINICHHNU ypO)KElﬁHOCTH. OI[HI/IM n3
CIIoCco00B PCUICHUA OJOTHUX 3adad ABJIACTCA IPUMCHCHHC TEXHOJIOTHUI KOHTPOJIA
MHUKPOKJIIMMAaTa B IPOU3BOJACTBCHHLIX INOMCHICHHAX MW TCILIMIAX. Hcnonn3oBanue
MHUKPOKOHTPOJUICPOB M JATYUKOB TEMIICPATYPBI M BJIAKHOCTH IIOMOTAaCT CO344aTb
CTaOWJIbHBIE YCIIOBHS, HEOOXOJIUMBIE ISl POCTA CENbCKOXO3AUCTBEHHBIX KYJIBTYp U
COXpaHEHUsI TMPOIYKIHUU. DTO OCOOEHHO BaXHO B PETHOHAX C HEMOCTOSHHBIMU
KIIMMATUYICCKUMU YCIIOBUAMU, TJIC KojaeOaHus TCMIICPATYPbl U BJIAXKHOCTU MOTYT
MIPUBECTH K MOTEPSIM YPOKasi U CHIDKEHUIO €T0 KayecTBa.

O6opynoBaHne U TEXHOJIOTHH

OCHOBHBIMH KOMITIOHEHTaAMH ABTOMATU3UPOBAHHBIX CUCTEM KOHTPOJIA
MHKPOKJIMMATA SBJIAIOTCA AATYMKHA TEMIIEPATypPbl U BIIaKHOCTH, Takue kak DHTI11 u
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DS18B20, a Taxxe MukpokoHTpoiuiepsl Arduino nu ATmega328P. latunk DHT11
oOecreunBaeT BEICOKYIO TOYHOCTh H3MEPEHUS BIIAKHOCTH 1 TEMIIEPATYPHI, IIepeaaBas
JAHHbIE HAa MHKPOKOHTPOJIJIEP, KOTOPBIM aHAIU3UPYET IMOKA3aHUS U AKTUBUPYET
CHUCTEMBI KOHJIUITMOHUPOBAHUS UM 000rpeBa Mpu HeoOxoaumocTH[1,4].

Cucrembl, TIOCTPOCHHBIE Ha TaKHX YCTPONCTBaxX, MPOCThl B YCTAHOBKE U
skcruryaranuu. Hanpumep, DS18B20 — pgaTumk, UpPOKO MPUMEHSIEMBIN B CEIBCKOM
X035IUCTBE U3-3a CBOEH TOUHOCTH U CTAOMIIBHOCTH. DTOT HU(PPOBON JATUUK MEepeaacT
uHpopMaIio 0 Temreparype ¢ TouHocThio 0 0,5°C, 4To MO3BOJISIET ONEPATUBHO
pEryaupoBaTh KJIMMAT B TOMEIICHUSX JJIs XPaHCHHWs] ¥ BBIPANTUBAHUS
CEJIbCKOXO03SIMCTBEHHON MPOIYKIIMH.

IpuHIMNBI padoTHI

PaboTa cuctembl aBTOMaTU3UPOBAHHOTO KOHTPOJISI MUKPOKJIMMATA HAYMHAETCS C
PETYJISIPHOTO CUUTHIBAHUS JAHHBIX C JATYUKOB TEMIIEPATypbl U BIAXHOCTH. DTH
3HAUEHUS CPABHUBAIOTCS C ONTUMAJIBHBIMH IMapaMeTpamMu Il KOHKPETHOTO THIIA
MPOIYKLIHUH WM PAaCTEHUs, KOTOPbIE 3apaHee HAaCTPOEHbl B KOHTpoiuiepe. B ciydae
OTKJIOHEHUSI OT HOPMBI MHUKPOKOHTPOJUIEP OTIPABJISICT CUTHANbBI JJIi aKTHUBAIUU
KOHJIUITMOHEPOB, YBIAXKHUTEJICH WU JPYTUX KIUMATHYECKUX YCTPOUCTB.

Ha nucmiee ycrpoiicTBa 0TOOpakaroTCsl TEKYIIME MOKAa3aTelu, YTO MO3BOJISIET
oreparopy HabJIIOAaTh 3a COCTOSIHUEM MUKPOKIIMMAaTa B peaibHOM BpeMeHu. JlaHHbIe
MOTYT TaK)X€ COXPaAHATHCA B MaMsITH YCTPONCTBA, YTO MO3BOJISIET MPOAHAIU3UPOBATh
M3MEHEHHS YCIIOBUM HA IPOTSHKEHUU OIPEIETIEHHOT0 BpeMeHu. B nepcrnekTrBe Takue
CUCTEMBbl MOTYT OBITh MOJKJIIOYEHbI K OOJIAYHBIM CEpBHCaM [Jis YJaJE€HHOTO
MOHUTOPHUHTA U YIIPABJICHUS.

IKOHOMHYECKasA IPPEeKTUBHOCTH

ABTOMaTU3UPOBAHHBIE CUCTEMbI KOHTPOJISI MUKPOKJIMMATA BBHITOJHBI HE TOJIBKO
C TOYKH 3pEHUS arpapHOro MPOU3BOJICTBA, HO U B SKOHOMHUUYECKOM I1aHe. CHUKEHNE
YeJI0BeUeCKOoro (pakropa B PETryJIMPOBAHUM YCIOBUH Cpelbl YMEHBIIIAET 3aTpaThl Ha
pPY4YHOU Tpyn U cHIKaeT puck omubok. [Ipumenenue natunkoB DHT11 u DS18B20
MO3BOJISIET COKPaTUTh NOTPEOJEHHE DJJIEKTPOIHEPTUU, TaK Kak BKIIOUEHUE U
BBIKJIFOYEHHUE  KIMMATHYECKUX  YCTPOHCTB  MPOMUCXOJUT  TOJBKO  TIpH
HeoOxomumocTH[2,3].

Jns manblx U cpedHuX (PepMepCcKUX XO3SUCTB, KOTOPBIC TPaAUIIMOHHO
OTPaHUYECHBI B PECYpPCax, BHEJIPEHUE TAKUX CHUCTEM MOXET CYIIECTBEHHO MOBBICUTH
peHTa0eNbHOCTh 3a cYeT Oosiee A(DPEKTUBHOTO WCIOIB30BAHUSA PECYPCOB M
YIY4YIIEHHUS] KayecTBa MPOAYKIUU. ABTOMATH3alMsl TaKXKE MO3BOJSIET CHU3BUTH
3aTpaThl HA 000PYIOBAaHKE, TaK KaK MPOCTHIE CUCTEMBI C JaTYMKAMU TEMIIEPATyPhl U
BJIQKHOCTU CTOSAT 3HAYUTEILHO JCIICBJIE CYIIMJIBHBIX KamMep M KPYIHBIX CHCTEM
BEHTWJISIIUU, TPEOYIOIIUX MOCTOSHHOTO 00CITYKUBAHUSI.
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IlepcnekTuBLI M pa3BUTHE

B Hacrosiee BpemMsi HCCIEAYIOTCS BO3MOXHOCTH JIalIbHEUINIETO pPa3BUTHUSA
TEXHOJIOTMA KOHTPOJII MHKPOKIMMATra B arpapHou orpacid. BreapeHue
OecpoBOAHBIX cCeTe M MOAKIIOYEHHE K OOJauyHbIM IUaTGopMaM OTKPOET
JOTIOJIHUTENIbHBIE BO3MOYKHOCTHA I YJAJE€HHOIO MOHUTOPHHIA W YIpPaBJICHUSA
YCIOBUSMHM B TEIUIMUAX M XPAHWIHIIAX. OTO TAKKE IO3BOJIUT OIEPATHUBHO
pearupoBaTh Ha WU3MEHEHHUs KJIMMAaTa, KOHTPOJHMPOBATH YCJIOBUS BbIPALIMBAHUS W
XpaHEeHUs MPOAYKIUU U MPEIOTBPAIATh MOTEPIO YPOKasl.

CoBpeMeHHbIE TEXHOJIOTUH MOHUTOPUHTA MUKPOKIIMMATa MOTYT CTaTh BayKHBIM
MHCTPYMEHTOM JUJIsi arpapHOro CEKTOpa, TMO3BOJISII €My aJanTHUPOBaThCAd K
MU3MEHSIONIMMCS YCJIOBUSIM W TOBBIIIATh KOHKYPEHTOCIIOCOOHOCTh HAa MHPOBOM
pPBIHKE. DTO pEIICHHE OTKPHIBAET OOJBIINE MEPCIEKTUBBI JJII MEIKUX U CPETHUX
(bepMepCcKUX XO3sIMCTB, 0COOCHHO B PETMOHAX, MOJBEPKEHHBIX PE3KUM KOJIEOaHUSIM
TeMIEPaTypbl U BIAXKHOCTH.

3akioueHue

ABTOMaTH3aIMA KOHTPOJISI MUKPOKJIMMAaTa ¢ MOMOIIbI0 MUKPOKOHTPOJUIEPOB U
JATYUKOB OTKPHIBAET HOBBIE BO3MOKHOCTHU JJIsl TOBBIIIEHUS A()PEKTUBHOCTU
arpapHoOro MpOW3BOJICTBA. Takue CUCTEMbI MOMOTAIOT MOAACPKUBATh CTAOWIbHBIC
YCJIOBUS B MIOMELIECHUSX [IJIsl BhIPAIIMBAHUSI PACTCHUN M XpAaHEHUS MPOAYKIHUHU, YTO
CIIOCOOCTBYET  YJYYIICHHIO KadyecTBa TMPOAYKIIMM U COKpAIIEHUIO 3aTpar.
IlepcriekTHBBI JadbHEUIIETO Pa3BUTHUSL JAHHBIX TEXHOJOTHI CBA3aHbI C BHEIPEHUEM
o0slayHbIX TIaTGopM U OECHPOBOAHBIX CETEW, KOTOPHIC MO3BOJIAT €mI€ OOJIbIle
MOBBICUTH MPOU3BOAUTEIHLHOCTh U KOHKYPEHTOCTIOCOOHOCTh arpapHoOi OTpaciu.
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(CH3),CO---HF DIMERNING v(HF) VALENT TEBRANISH POLOSASI
SHAKLLANISH MEXANIZMLARINI 1Q SPEKTROSKOPIYA VA
KVANTO-KIMYOVIY HISOBLASHLAR YORDAMIDA O‘RGANISH

Amonov Akhtam !, Muxiddinova Madina 2
! Sharof Rashidov nomidagi Samargand davlat universiteti, Muhandislik fizikasi
instituti, Optika va spektroskopiya kafedrasi, Samarqand, O‘zbekiston
2 Sharof Rashidov nomidagi Samarqgand davlat universiteti, Samargand, O‘zbekiston
muxiddinovamadina2407@gmail.com

Annotatsiya. Ushbu tadgigotda (CH3).CO---HF dimerining v(HF) valent
tebranish polosasini infraqgizil (IQ) spektroskopiya va kvanto-kimyoviy hisoblashlar
asosida o ‘rganish natijalari taqdim etilgan. Tadqiqot davomida Fur’e infraqizil
spektrometriyasi yordamida yuqori aniqlikdagi (0.05 cm™ gacha) yutilish spektrlari
olingan. Dimerning valent tebranish polosalari, aynigsa, 3800-3200 c¢cm™ chastota
sohasida murakkab assimetrik shaklga ega ekani aniglandi. Nazariy tadgigotlar
doirasida zichlik funksiyasi nazariyasi (DFT) yondashuvi va M06-2X funksional usuli
orgali kvanto-kimyoviy hisoblashlar amalga oshirildi. Gaussian 16 dasturi yordamida
bajarilgan hisob-kitoblar dimerning optimal geometriyasi, valent tebranish
chastotalari hamda molekulalararo o ‘zaro ta’sirlarni aniglash imkonini berdi.
Olingan natijalar eksperimental ma 'lumotlar bilan taqqoslanib, kompleks hosil bo ‘lish
jarayonida molekulyar o ‘zaro ta’sirlarning ta’siri chuqur tahlil gilindi.

Kalit so‘zlar: (CH;).CO---HF dimeri, infraqizil spektroskopiya, kvanto-kimyoviy
hisoblash, zichlik funksiyasi nazariyasi, valent tebranish polosalari.

KIRISH

Molekulalararo o‘zaro ta’sirlar, aynigsa, vodorod bog‘lanishlari, kimyo va
biologiyaning ko‘plab sohalarida muhim rol o‘ynaydi. Ushbu tadqiqotda
(CHs5):CO---HF dimerining valent tebranish polosasini infraqizil spektroskopiya va
kvanto-kimyoviy hisoblashlar asosida o‘rganish magsad qgilingan.

(CHs)CO (atseton) va HF (vodorod ftorid) o‘rtasidagi vodorod bog‘lanishi
tufayli hosil bo‘luvchi kompleks molekulalar dinamikasiga sezilarli ta’sir ko‘rsatadi.
Bunday tizimlarning spektral xususiyatlarini o‘rganish ularning fizik-kKimyoviy tabiati
va funksional xususiyatlarini chuqur tushunish imkonini beradi.
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Tadqiqotda Fur’e infraqizil spektroskopiyasi (IQ) orqali eksperimental
yondashuv qo‘llanildi. Shuningdek, zichlik funksiyasi nazariyasi (DFT) va Gaussian
16 dasturi yordamida kvanto-kimyoviy hisoblashlar amalga oshirildi. Ushbu nazariy
va eksperimental usullarni uyg‘unlashtirish orqali valent tebranish polosasining
shakllanish mexanizmi batafsil tahlil gilindi.

MUHOKAMA

(CH3),CO ---HF kabi model sistemalarda gaz fazasida IQ yutilish spektrlari
va ab initio hisoblash natijalaridan foydalangan holda tadqiq qilish samarali
hisoblanadi. Spektral chziglar 0,05 cm™ aniglikkacha giymatda olingan. Gaz fazasida
tajribalar o‘tkazish kyuvetasining uzunligi 10-25 cm bo‘lib darchalari sapphiredan
yasalgan. Bundan magsad o‘rganilayotgan molekula yoki kompleksning tashgi muhit
bilan  mukammal izolyatsiyasini ta’minlashdir. Kuvetada kam sonli va
izolyatsiyalangan hamda murakkab dinamik o‘zaro ta’sirlardan holi bo‘lgan bir xil
tipdagi dimerni hosil gilish asosiy magsad gilingan. HF ning bosimi p=7-22 Torr va
(CH3),CO0 ning bosimi 9—120 Torr bo‘lgan holda Fur’e 1Q yutilish spektrlari olingan.

= 0.6+
\'A

-

2 (CH,),CO+HF

0.4 4

N ! C--O..H-F

0.0+

T T L) v L v L  J
4200 4000 3800 3600 3400 3200
v, cm”

1-rasm. (CH3),CO---HF dimerning v(HF) valent tebranish polosasining 1Q spektri

(CH3),CO---HF dimerning Fur’e infraqizil (IQ) yutilish spektri xona haroratida
Bruker IFS-125 HR spektrometeri yordamida spektral chiziglarni 0.05 cm™ gacha
ajratgan holda olindi. Kompleks hosil bo‘lish natijasida molekulalararo tebranish
modalarining angarmoniklik va C=0 hamda HF tebranish modalarining o°‘zaro
ta‘sirlashlari natijasida 3800-3200 cm™ v(HF) valent tebranish sohasida murakkab
assimetrik polosalar namoyon bo‘lgan.

(CH3),CO---HF dimerning v(HF) valent tebranish polosasiga tegishli tebranma
sathlariaro o‘tishlar chastota va intensivliklar bo‘yicha identifikatsiya gilindi va
ularning tanlangan giymatlari quyida keltirilgan (1-jadval). Eng kichik chastota va
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intensivlik giymati (0,0,0,0)-(0,0,0,1) ga teng bo‘lib, fundamental o‘tishlarga tegishli
(0,0,0,0)-(0,0,0,1) o‘tishlarning giymatlari sezilarli darajada katta va bu polosaning
yaqqol assimitrik shaklda bo‘lishiga ta’sir ko‘rsatadi. Bundan tashgari O---H vodorod
bog‘lanish ko‘prigini o‘z ichiga olgan C=0O---H-F deformatsion tebranish, C=0 va H-
F tebranishlarning o‘zaro angarmoniklik ta’sirlashishi dimerning v(HF) valent
tebranish polosasining murakkabligini ta’minlovchi asosiy omil ekanligi  ilmiy
asoslandi.

1-jadval
(CH3),CO---HF dimerning v(HF) valent tebranish polosasiga tegishli tebranma-
aylanma sathlararo o‘tishlarning chastota va intensivliklar bo‘yicha qiymatlari

Kompleksdagi tebranma- Chastota Intensivlik
aylanma sathlariaro o‘tishlari v, (cm™) S, (km/mol)

(0,0,0,0)—(0,0,0,1) 89.2 3.7
(0,0,0,0)—(0,0,1,0) 194.2 11.8
(0,0,0,0)—(0,1,0,0) 1724.4 339
(0,0,0,0)—(1,0,0,0) 3385.5 1225
(0,0,0,0)—(0,2,0,0) 3440.2 1.3
(0,0,0,0)—(1,0,0,1) 3491.3 145
(0,0,0,0)—(1,0,1,0) 3608.7 64
(0,0,0,1)—(1,0,0,1) 3402.4 915
(0,0,0,1)—(1,0,0,0) 3296.3 147
(0,0,0,1)—(0,1,0,1) 1725 338
(0,0,1,0)—(0,1,1,0) 1725 335
(0,0,1,0)—(1,0,1,0) 3414.5 903
(0,0,1,0)—(1,0,0,0) 3191.3 205

NATIJALAR

Tajribada olingan natijalarni tahlil qilish magsadida zichlik funksiyasi
yaginlashishi yordamida (DFT), M06-2X funksiyalar to‘plamida [1] va triple-C def2-
TZVP bazislar to‘plamida kvanto kimiyoviy hisoblashlar amalga oshirildi. Ushbu
nazariyalar bosqichi kuchsiz va o‘rta energetik giymatli nokovalent bog‘lanishlar
uchun samarali ekanligi tegishli manbalar [2-6] da o‘z tasdig‘ini topgan. Hisoblashlar
Gaussian 16 [7] dasturi yordamida amalga oshirildi. Dimerning o‘zaro ta‘sir
energiyasini hisoblashda bazislar to‘plami xatoligini (BSSE) e’tiborga olindi.
Kompleksning o‘zaro ta’sir energiyasi 12.12 kkal/mol ga teng va bunda Bazislar
to‘plami xatoligi hisobga olingan. Dipol momenti 5.6 D va birinchi spektral momenti
(M;) 3511 cm™ ga teng.
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(CH3),CO---HF dimerning optimal geometriyasida muhim bo‘lgan
parametrlardan r(HF)=0.938 A, r(C=0)=1.227 A, R(F-0)=2.657 A ga teng bo‘lib
monomerlarning massalari markazidagi masofalar Re.m=3.431 A ga teng. Ushbu r(HF)
va 1(C=0) masofalar mos ravishda 0.918 A va 1.221 A teng.

2-rasm. (CH;3),CO---HF dimerning optimal geometriyasi. Atomlararo masofalar
(A), burchaklar (°).

(CH3)2CO---HF kompleksdagi v(C=0) polosaning og‘irlik markazi M = 1725
cm™ ga teng va bu polosa tajribada kompleks hosil bo‘lishi natijasida v(C=0) polosa
20 cm ga quyi energetik tomon siljigan.

Olingan ilmiy natijalar HF molekulasi ishtirok etgan B---HF medel
sistemalarning yutilish spektrlarini tahlili, nazariy va spektroskopik tadgiqotlarni
integratsiya qgilish hamda v(HF) valent tebranish polosasining shakllanishiga sabab
bo‘luvchi omillarni ilmiy asosda tushinish imkoniyatini beradi. Asosiysi, model
sistemalarning izolyatsilaylangan gaz fazasida Fur’e IQ yutilsih spekrlari va
zamonaviy nazariy modellashtirish natijalaridan foydalanilgan holda murakkab
molekulyar komplekslarning ichki dinamik harakatlari va ularning spektroskopik
namoyon bo‘lishi o‘rtasidagi munosabatlarni oydinlashtirishda foydalanish mumekin.
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