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QURG‘OQCHILIKNING KUNGABOQAR MORFOLOGIYASI, QIMMATLI
XO‘JALIK BELGILARI VA FIZIOLOGIYASIGA TA’SIRI

Mirzaraximova Sh.X.
O‘GRITI 1-bosgich tayanch doktoranti, TTACHF tibbiy- biologik fanlar kafedrasi
asisstent o‘qituvchisi

Xoligova ML.A
Chirchiq davlat pedagogika universiteti b.f.f.d.

Yuldashov O¢.X
O‘simliklar genetik resurslari ilmiy-tadgiqot instituti b.f.f.d., katta ilmiy xodimi

Annotatsiya

Ushbu tezisda qurg‘oqchilik stressining kungabogar (Helianthus annuus L.)
o ‘simligining morfologiyasi, fiziologik jarayonlari va xo jalik ahamiyatiga ega
belgilari (urug ‘ hosildorligi, savat diametri, urug ‘ og ‘irligi) ga ta’siri ilmiy manbalar
asosida yoritilgan. Qurg ‘oqchilik sharoitida yuzaga keladigan fotosintez pasayishi,
transpiratsiya darajasining o ‘zgarishi, barglar sonining kamayishi kabi holatlar
kungabogarning umumiy o ‘sishiga va hosildorligiga salbiy ta’sir ko ‘rsatadi.
Shuningdek, qurg ‘oqchilikka chidamli naviarni tanlashning dolzarbligi va moslashuv
strategiyalari muhokama gilingan.

Kirish

So‘nggi yillarda global iglim o‘zgarishi va ekologik omillarning keskin
o‘zgarishi natijasida agrar sektor oldida yangi muammolar paydo bo‘lmoqgda. Xususan,
suv tanqisligi va qurg‘oqchilik holatlari turli ekinlar, shu jumladan moyli o‘simliklar
— kungabogar (Helianthus annuus L.) uchun dolzarb ekologik stress omiliga
aylangan. Kungaboqgar xalq xo‘jaligida keng qo‘llaniladigan, yuqori moylilikka ega
bo‘lgan muhim ekinlardan biri hisoblanadi [1]. Uning agrobiologik xususiyatlarini
chuqur o‘rganish, ayniqsa, stress omillarga chidamliligini aniqlash seleksiya va
agrotexnika uchun muhim hisoblanadi. Qurg‘oqchilik sharoitida kungaboqarning
morfologiyasi, xo‘jalik jihatdan muhim bo‘lgan belgilar va fiziologik jarayonlariga
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ta’siri o‘rganiladi. Bu esa seleksiya, agrotexnika va resurs tejamkor sug‘orish
tizimlarini takomillashtirishda nazariy va amaliy asos bo‘lib xizmat qiladi.
Kungabogarning morfologik tuzilishi suv miqdoriga sezilarli darajada bog‘liq.
Qurg‘oqchilik sharoitida o‘simliklarning o‘sishi sekinlashadi, bo‘yi qisqaradi, barglar
soni va ularning yuzasi kamayadi. Poya diametri ingichkalanadi, bu esa mexanik
mustahkamlikka salbiy ta’sir qiladi [2]. [ldiz tizimi esa nisbatan chuqurroq rivojlanadi,
bu o‘simlikning chuqur gatlamlardan suv olish imkoniyatini oshiradi. Bu moslanish
holati, bir tomondan, o‘simlikning stressga chidamliligini oshirsa-da, ikkinchi
tomondan, yer usti biomassasining kamayishiga olib keladi.

Qurg‘oqchilik kungaboqarning hosildorligiga bevosita ta’sir ko‘rsatadi.
Sog‘lom sharoitda hosil elementlari — urug‘ soni, savat diametri, 1000 dona urug*
massasi yuqori bo‘lsa, suv tanqisligi bu ko‘rsatkichlarning sezilarli pasayishiga olib
keladi [3]. Qurg‘oqchilik stressi sharoitida changlanish va urug‘lanish jarayoni ham
buzilishi mumkin, bu esa urug® sifati va miqdorining pasayishiga olib keladi. Ba’zi
navlar bu omillarga nisbatan chidamliroq bo‘lib, seleksiyada ustunlik kasb etadi [2].
Qurg‘oqchilik sharoitida kungabogarda fiziologik jarayonlar, xususan fotosintez,
transpiratsiya va osmotik bosim o‘zgaradi. Suv tanqisligi barglarda xlorofill
migdorining kamayishiga olib keladi, bu esa fotosintez jarayonining sekinlashishiga
sabab bo‘ladi [4]. Shuningdek, barglarning stomatalari yopilishi natijasida
transpiratsiya darajasi kamayadi. Buning natijasida o‘simlik suvni tejashga intiladi,
ammo bu holat oziga moddalari aylanishiga salbiy ta’sir ko‘rsatadi. Qurg‘oqchilikka
moslashish sifatida kungabogarda prolin va erkin shakarlar miqgdori ortadi, bu esa
osmotik moslashuv mexanizmining faolligidan dalolat beradi [5]. So‘nggi yillarda
O‘zbekistonning turli agroigqlim zonalarida olib borilgan tajriba natijalari
kungaboqarning qurg‘oqchilikka chidamliligi bo‘yicha muhim ma’lumotlarni tagdim
etdi. Jumladan, 2020-2023 vyillar davomida Buxoro, Navoiy va Qashgadaryo
viloyatlarida o‘tkazilgan dala tajribalarida namlik kam bo‘lgan yillarda
kungabogarning hosildorligi 20-30% gacha kamaygani kuzatilgan. Suv bilan
ta’minlangan nazorat uchastkalarida o‘rtacha 2,8-3,2 t/ga hosil olingan bo‘lsa,
qurg‘oqchilik sharoitida bu ko‘rsatkich 1,8-2,3 t/ga ni tashkil etdi. Bundan tashqari,
barg yuzasi maydonining kamayishi (18-25% gacha) va 1000 dona urug‘ massasi
pasayishi (6—10% gacha) kuzatildi. Bu holat suv tanqisligi fotosintetik samaradorlikka
va ozigqa elementlarining o‘zlashtirilishiga bevosita ta’sir ko‘rsatishini tasdiglaydi.

Kungabogar seleksiyasida asosiy magsadlardan biri — qurg‘oqchilikka chidamli
navlarni yaratishdir. Hozirgi kunda fenotipik tanlov bilan bir gatorda molekulyar
markerlar asosida seleksiya (MAS — Marker-Assisted Selection) usullari keng
qo‘llanilmoqda. Bu usullar o‘simliklarning stressga chidamlilik genlarini aniqlab,
seleksiya jarayonini tezlashtiradi. Misol uchun, AQSh, Rossiya va Ukraina tajribasida
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qurg‘oqchilik sharoitida bardoshli kungaboqar genotiplari DNK darajasida tahlil
gilinmogda. Shuningdek, CRISPR texnologiyasi yordamida kungabogarda osmotik
bosimni boshgaruvchi genlar ustida tadgigotlar olib borilmogda [5].

Xulosa

Xulosa qilib aytadigan bo‘lsak bu yondashuvlar O‘zbekistonda ham tatbiq
qilinishi muhim bo‘lib, istigbolli ilmiy yo‘nalish sanaladi. FAO va ICARDA kabi
xalqaro tashkilotlar tomonidan qurg‘oqchilik stressiga qarshi ekinlar tanlash bo‘yicha
keng ko‘lamli tadqiqotlar olib borilmoqda. Jumladan, Markaziy Osiyoda olib borilgan
monitoring natijalariga ko‘ra, suv resurslarini tejaydigan agrotexnologiyalar, ekologik
mos seleksiya va genetik resurslar banki yaratish asosiy strategiyalar sifatida
belgilanmoqda.

Xalgaro tajribadan kelib chiqib, O‘zbekistonda ham kungaboqarning genetik
xilma-xilligini saglab golish, mahalliy iglim sharoitlariga mos navlar bazasini yaratish
va ilmiy-tadgiqot institutlari bilan hamkorlikda yangi navlar ustida ishlash zarur.

Foydalanilgan adabiyotlar
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YADRO TEXNOLOGIYA FANINI O‘QITISHDA ELEKTRON O‘QUV
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“Umumiy fizika” kafedrasi p.f.d, professori
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akademik litsey 105-guruh talabasi

ANNOTATSIYA

Yadro texnologiyalarisi fanini o ‘gitishda elektron o ‘quv qo ‘llanmalar va mabil
ilova dasturi, multimediali elektron o ‘quv qo ‘llanma maksimal darajada tushunish va
tushuntirilishga ega bo ‘lishida inson miyasi, ongiga nafaqat eshitish, balki ko ‘rish
orqali yetib borishi, kompyuterda va telefonda mabil ilova dasturini tushuntirishidan
fovdalanish kerak. Tashkil giluvchi matnlar hajmi chegaralangan bo ‘lishi kerak. Mobil
ilova dasturi, multimediali elektron o ‘quv qo ‘llanma kunduzgi ta’lim oluvchilarning
va mustaqil ishlari, masofadan o ‘gitish tizimini talabalarga yaxshi samara beradi.

Kalit so‘zi: Yadro texnologiya, multimediya, mobil ilova dastur, video va audio.

O‘quv fanlari yoki ma’lum bir bo‘lim yoki mavzular doirasidagi elektron
qo‘llanmalarning yaratilishi va amaliyotga joriy etilishi ta’lim sifatini yangi bosgichga
olib chigishda muhim ahamiyatga ega. Yaratilayotgan elektron o‘quv qo‘llanma har
tomonlama talabga javob beradigan hamda talaba uchun qizigarli bo‘lishi lozim.
Elektron o‘quv qo‘llanma — kompyuter texnologiyasiga asoslangan o‘quv uslubini
qo‘llashga, mustaqil ta’lim olishga hamda fanga oid o‘quv materiallar, ilmiy
ma’lumotlarning har tomonlama samarador o‘zlashtirilishiga mo‘ljallangan bo‘lib,
hozirda uning 4 ta avlodi mavjud:

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15670277

Educational Research in Universal Sciences VOLUME 4, ISSUE 8

ISSN: 2181-3515

1-avlod — o‘quv materiallar faqat verbal (matn) shaklda;
2-avlod — o‘quv materiallar verbal shaklda va ikki o‘lchamli grafik shaklda;

3-avlod — multimedia (ko‘p axborotli) qo‘llanmalar, ya’ni ma’lumot uch o‘lchamli
grafik ko‘rinishda, ovozli, video, animatsiya va qisman verbal shaklda;

4-avlod — taktil (his gilinuvchi, seziladigan) xususiyatli, o‘quvchini “eckran
olamida” stereo nusxasi tasvirlangan haqiqiy olamga kirishi va undagi obyektlarga
nisbatan harakatlanish tasavvurini yaratadigan shaklda ifodalanadi. Elektron o‘quv
qo‘llanma yuqori metodik va ilmiy darajada yaratiladi. U elektron ko‘rinishda bo‘lib,
bunda ilmiy texnika rivoji va yuqori sifat mavjud. Ekranlashtirilgan o‘quv
adabiyotining bu janri mutlogo yangidir. Kitobni xuddi film tomosha gilgandek
tushunish mumkin. Bu janrni yangilash ham oson, ham qulay bo‘lib, gidirish tizimiga
ega. U o‘zida boy ma’lumotlar matnlar, rasm, ma’lumotnomalar, video joy olgan
bo‘lishi mumkin.

Multimedia — bu informatikaning dasturiy va texnikaviy vositalari yodamida
axborotning an’anaviy va original turlari asosida o‘quv materiallarini tinglovchilarga
yetkazib yerishning mujassamlashgan holdagi ko‘rinishidir. Multimediali elektron
o‘quv qo‘llanma maksimal darajada tushunish va tushuntirilishga ega bo‘lishi, inson
miyasi, ongiga nafaqat eshitish, balki ko‘rish orqgali yetib borishi, kompyuter
tushuntirishidan foydalanish kerak. Tashkil giluvchi matnlar hajmi chegaralangan
bo‘lishi kerak. Multimediali elektron o‘quv qo‘llanma kunduzgi ta’lim oluvchilarning
mustaqil ishlari, aynigsa, masofadan o‘qitish tizimi uchun zarur bo‘lib, bu:

- o‘qilayotgan materialni tushunish osonligi, bosma o‘quv adabiyotdan ko‘ra,
material uzatish imkoniyatlari: induktiv yon berish, emotsional va o‘zgarishli xotira
harakatlari;

- ishni chiroyli va tartibli shakllantirish va o‘qituvchi uni fayl va qog‘ozga bosma
holda keltirish imkoniyatlarini beradi;

- cheksiz malakaviy tushuntirishlarlarning tagdim etilishi, takrorlik;

- o‘rganayotgan predmetini to‘liq va mustaqil o‘zlashtirish uchun elektron o‘quv
go‘llanma talaba uchun zarur.

Multimediali elektron o‘quv go‘llanma murabbiy uchun qulay bo‘lib, u:

- dars davomida ma’ruzalar matnini o‘qimasdan balki, kompyuter yordamida
o‘quvchi va talabalarga yetkazish va mustaqil ishlarni vaqtida berish;
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- uy vazifalarini tekshirishda turli hisoblash va tekshiruv ishlarida kompyuter va
elektron o‘quv qullanmaning qulayligi;

- vazifa va ma’ruzalar matnini mustaqil bajarish va o‘zlashtirish uchun uydagi
kompyuterga elektron pochta orgali yuborishi;

- talabalar bilan yakkama-yakka ishlash va ishlarni tekshirib turishi uchun qulaydir.

Multimedia hozirda juda tez rivojlanayotgan zamonaviy axborot
texnologiyalaridan bo‘lib, u quyidagi xususiyatlarga ega:

- an’anaviy axborot turlarini: matn, jadval, turli xil bezaklar hamda original axborot
turlarini: nutg, musiqa, telekadrlar, videofilmlardan parchalar, lavhalar, animatsiya
ko‘rinishdagi axborotlarni o‘z ichiga oladi;

- video va audio axborotlarni kompyuterda gayta ishlash va aks ettirish uchun
markaziy protsessorning harakatchanligini, ma’lumotlarni uzatish shinasining
o‘tkazish qobiliyatini, tezkor va video xotira hajmini, katta hajmli tashqi xotirani,
kompyuter Kirish-chigish kanallari bo‘yicha almashuvi tezligini taxminan ikki baravar
oshirish talab etiladi;

- “inson-kompyuter-inson” interaktiv. muloqgotining yangi darajasining
ta’minlanishi, muloqot jarayonida foydalanuvchi ancha keng va har tomonlama
axborotlarni olishi. Darslik va elektron trenajyor funksiyalarini bajaruvchi o‘quv
qo‘llanma multimediya elektron o‘quv resursining yadrosi bo‘lib sanaladi. U bo‘limlar
bo‘yicha modulli tuzilishga ega bo‘lib, modullar (bo‘limlar) orasidagi aloqa
gipermurojaatlar yordamida amalga oshiriladi. Bo‘limlar va mavzular bo‘yicha kirish
«mundarija» uskunasi orqali amalga oshiriladi. U o‘zida kursning barcha mavzularini
ierarxik tuzilish tarzida jamlagan bo‘ladi.

Har bir modul (bo‘lim) da tasvir, jadval, grafikka ega bo‘lgan gipermatn mavjud.
Har bir dars dasturiy va uslubiy vositalar majmuaini o‘zida jamlaydi. Bu vositalar
darsni o‘tkazishni ta’minlaydi.

Elektron o‘quv adabiyotlarni ishlab chiqish uzoq muddatli va katta mablag‘larni
talab qiluvchi jarayondir. Shuning uchun elektron darsliklar yoki qo‘llanmalarni
yaratishning barcha bosqgichlarini hamda har bir bosgichidagi gabul gilinishi mumkin
bo‘lgan yechimlarni oldindan belgilab olish magsadga muvofiqgdir.
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Innovatsion jarayonlarda o‘qitishning maqsadi - tinglovchilarning ijodiy va
tanqidiy fikrlashini shakllantirish asosida, ularning yangi bilimlarni o‘zlashtirish
imkoniyatlarini rivojlantirishdan iborat. Aytish joizki talabaning shaxsiy fazilatlari,
uning ijodiy salohiyati va agl-idrokini magqsadli rivojlantirish orgali qo‘yilgan
magsadga erishish oson kechadi.

Yadro texnologiya fanini o‘qitishning innovatsion texnologiyalari
tinglovchilarning darsdagi faoliyat turlarini o‘z ichiga olishi kerak, chunki
tinglovchilarning darsdagi faoliyati nafagat jismoniy bilimlarning mazmuni va
tuzilishi, balki ularning individual ehtiyojlari va gizigishlari bilan ham belgilanadi.
Yadro texnologiya fanini o‘qitishning innovatsion texnologiyalaridan foydalanish
metodologiyasi - tinglovchilarning dars mazmuniga ijobiy hissiy munosabatini va
o‘quv faoliyatida muvaffaqiyatga erishishga yo‘naltirilganligini ta’minlasagina
samarali bo‘ladi. Zamonaviy innovatsion ta’limning eng muhim tarkibiy qismlaridan
biri fan bo‘yicha fakultativ kurslarni ishlab chiqish va o‘quv faoliyatiga joriy etish
hisoblanadi. Ushbu kurslar eng avvalo, har bir tinglovchining individual ta’lim
qiziqishlari, ehtiyojlari va moyilliklarini qondirish bilan bog‘liq. Aynan ular mohiyatan
individual ta’lim dasturlarini qurishning eng muhim vositasidir.

Tinglovchilarning xohish-istaklarini tahlil gilish orqali quyidagi ba’zi kurslarni
tavsiya qilish mumkin: “Fizikava yadro texnologiya tarixi”, “Yadro tibbiyoti va yadro
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energetikasi”, “Muammolarni hal qilish orgali yadro texnologiya fanini yanada
chuqurroq o‘rganish”, “Yadro texnologiya va ilmiy bilish usullari”.

O“qitishning innovatsion usullarini muvaffaqiyatli amalga oshirish uchun:

- Zamonaviy axborot bilimlari, texnologiyalari va ularni qo‘llash metodologiyasini
mukammal o‘zlashtirish; - Har ganday muammoni tashabbuskorlik, mustaqillik va
mas’uliyat bilan muvaffaqiyatli hal qilish;

- Tinglovchilarning haqiqiy hayotiy manfaatlarini ko‘rish va tushunish;

- O‘rganilayotgan materialni tinglovchilarning kundalik hayoti va yoshiga bo‘lgan
qiziqishlari bilan bog‘lash;

- Ta’lim va darsdan tashgari amaliyotda bilim va ko‘nikmalarni mustahkamlash;

- “Muvaffaqiyat holatini yaratish” usulidan mukammal foydalanish, kabilar zarur omil
hisoblanadi.

Foydalanilgan adabiyotlar ro‘yxati:

1. E.X Bozorov. E.J Ergashev. Oliy ta’lim muassaslarida “Rentgen diognostikasi”
mavzusini o‘qitishda interfaol usullardan foydalanish uslublari. O‘zMU xabarlari
BECTHMK Hyy3 actanuuz Mup3o Viyrbek HOMHAard Y30eKHCTOH MHJLIHI
YHUBEPCUTETH WIMHI )ypHamu TomkeHTt — 2022 yil 68-71 betlar

2. E.X Bozorov. E.J Ergashev. Yadro texnologiya fanlarini o‘qitishda
innovatsiyalar: ijodiy jamoa metodi Mutafakkir illmiy jurnali 2-son ISSN:2181-3310
Nel 2- may Toshkent 2022 y 159-164 betla.

3. A.Q.Ajabov, R.Q.Turniyazov, S.R.Xolliyev, K.A.Saydullayev. Metodika
provedeniya leksionno-seminarskix zanyatiy po fiziki. “Fizika fanining texnika
sohasidagi tutgan o‘rni” Respublika ilmiy-amaliy konferensiyasi materiallari. Nukus.
2021 yil 28-may. 337-338 betlar.
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YADRO TEXNOLOGIYA FANINI O‘QITISH METODIKASINING ASOSIY
BO‘LIMLARI VA ULARDA O‘RGANILADIGAN MUAMMOLAR

Qurbonov Mirzaahmad
O<zbekiston milliy universiteti fizika fakulteti
“Umumiy fizika” kafedrasi p.f.d, professori

Ergashev Asqar Jong‘oboyevich
Samargand Davlat tibbiyot universiteti “Fizika,
biofizika va tibbiy fizika” kafedrasi PhD assistenti

Kirish. Yadro texnologiyasi fanini o‘qitish metodikasi pedagogika fani sifatida,
uning predmeti va tekshirish metodlari. Yadro texnologiyasi fanini o‘qitish
metodikasining oliy o‘quv yurtlarida o‘quv predmeti sifatidagi vazifalari. Oliy ta’lim
va magistratura o‘quv predmeti sifatida hamda uning o‘qitilishidagi vazifalar. Yadro
texnologiyasi fanini oliy tibbiyot unversitetlarida tahlil (radial, kontsentrik va
bosqichli). Kadrlar tayyorlash milliy dasturi gabul gilinishi munosabati bilan yadro
texnologiya fanining kontsepsiyasi, undagi asosiy g‘oyalar o‘qitishning birinchi va
ikkinchi bosgichida yadro texnologiya fanining mazmuni va tuzilishidir. Yadro
texnologiya fanini o‘qitishning asosiy vazifalari: Yadro texnologiya fanining asosiy
yadro tibbiyoti va atom elektr stansiyasi bo‘yicha, malaka va ko‘nikmalar, mustahkam
bilimlarga ega bo‘lish, politexnik bilimga ega bo‘lish, o‘quvchilarda yadro texnologiya
faniga bo‘lgan sevgi va hurmatni hosil qilish, fikrlash va bilish qobiliyatlarini
rivojlantirish, dunyoqgarashni shakllantirish, kabilardan iborat. Tibbiyot oliygohlarida
yadro texnologiya fanining strukturasi va mazmuni. Oliy ta’limda yadro texnologiya
fanini o‘qitish metodikasining o‘ziga xos tomonlari. Yadrotexnologiyasi fanining
o‘qitish metodikasi kursini o‘rganish jarayonida talabalar yadro texnologiya
darsliklari, o‘quv qo‘llanmalari va asosiy metodik adabiyotlar bilan tanishishlari kerak
bo‘ladi. Yadro texnologiya fanining asosiy bo‘limlarining mazmunini ochishda
dunyogarashni rivojlantirish, politexnik ta’lim muammosiga jiddiy e’tibor berish kerak
bo‘ladi.

Asosiy qism: Yadro texnologiya fanini o‘qitish metodikasi bo‘yicha o‘quv
materiallar hajmining kattaligi ularning hammasini ma’ruzada bayon etish
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imkoniyatini bermaydi. Materialning ma’lum qismi seminar va laboratoriya
mashg‘ulotlariga, shuningdek pedagogik malakaviy amaliyot davrida o‘rganiladi.
Yadrotexnologiya faning o‘qitish metodikasi kursining dasturida ba’zi umumiy
aparatlar maxsus bo‘limlarda xususiy metodika savollar keyin berilgan. Bu hol
talabalar xususiy metodikaning tegishli savollarni o‘tgandan keyin, mazkur savollar
mohiyatini muvaffagiyatli tushunib yetishlari mumkinligi nazarda tutadi. Yadro
texnologiya fani yadro tibbiyoti va atom energetkasi sifatida Oliy o‘quv yurtlari
bakalaviryat va magistratura ta’limda o‘qitishning takomillashtirishda FO‘M ning
vazifalari va dolzarb muammolari: ilmiy dunyoqarashni shakllantirish ma’naviy
tarbiyaviy tadbirlar. Talabalarning kasb tanlashida yadro texnologiyaning roli. Yadro
texnologiya fanini o‘gitishda o‘quvchilar aqliy faoliyatlari va tushunchalarining
rivojlanish darajasini bosgichli ravishda tashkil gilish nazariyasidagi asosiy tamoyillar.
Oliy ta’lim o‘quv yurtlarida yadro texnologiya fanining tuzilishi: Oliy ta’limda, kasbiy
yo‘nalishdagi yadro texnologiya fanining tuzilishi: Oliy ta’limda, kasbiy yo‘nalishdagi
institudlar va unversitetlar, alohida tanlangan mavzular chuqur o‘qitiladigan institudlar
va unversitetlardir.

Xulosa: Oliy o‘quv yurtlarida FO‘M ning xususiytlari: Tibbiyot
universitetlarida, inistitutlarda maxsus mutaxassislashtirilgan o‘qitishni tashkil qgilishni
xususiyatlari. Yadrotexnologiya fanini o‘qitish tizimlari. O‘quvni tashkil qilish turlari:
ma’ruza, semenar, konferentsiya, ekskursiya. Ularning qisqacha tasnifi. Yadro
texnologiya fanini dars turlari va tuzilishi, darsga qo‘yiladigan asosiy talablar.
Fakultativ mashg‘ulotlar, ularning vazifasi va o‘tkazish metodlari. Yadro texnologiya
fanini bo‘yicha guruhdan tashqgari ishlarni tashkil qilish. Yadro texnologiya fanini
o‘qitish maqgsadlari bilan o‘quv jaryoni rejalashtirish orasidagi bog‘lanish. Yadro
texnologiya fanini o‘qitishda o‘quvchilarni mustaqil ishlashga o‘rgatish.
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ASALARIDA AMERIKACHA CHIRISH KASALLIGIGA QARSHI
KURASHISH TADBIRLARI

Mamanova Xumora Alisher gizi !
Abduraxmonov Baxodir Abdug‘affor o‘g‘li 2
Samargand davlat veterinariya meditsinasi,
chorvachilik va biotexnologiyalar universiteti Toshkent filiali talabalari -2

ANNOTATSIYA
Ushbu magolada asalarichilikda keng targalgan Amerikacha chirish kasalligi,
kasallikning belgilari va unga qarshi kurash choralari hagida ma’lumotlar hamda
kasallikni oldini olish haqida tavsiyalar berib o ‘tilgan.
Kalit so“zlar: Asalarilar, dezinfeksiya, Histolysis infectiosa, inkubatsiya davri,
lichinkalar, Paenibacillus larvae.

Mavzuning dolzarbligi. Amerikacha chirish kasalligi xo°‘jaliklarga nihoyatda
katta zarar keltiradi.Kasal oila har yili 5-40 kg dan asal va 0.5 kg mum berishi kamayadi
gullarni changlatish 30-80% ga kamayadi. qo‘shimcha qilib aytish mumkinki, asalari
oilasi kasallanganda 20-80% ga asal yig‘ishi kamayadi va 2-3 yilda butunlay nobud
bo‘ladi.Ayrim hollarda nosog‘lom asalari xo‘jaligidagi barcha qutilardagi oilalar
o‘ladi. Butun Jahon Hayvonlar Sog‘lig‘ini saqlash tashkiloti amerikacha chirishni
asalarining karantin kasalliklart va majburiy ro‘yhatga olinadigan B kasalliklar
guruhiga kiritgan. Kasallik odatda yozda ona ari ko‘p tuxum qo‘yayotgan paytda
bo‘ladi. Bu kasallik bilan katta zararlangan asalari oilasi yoz o‘rtasida nobud
bo‘ladi.Qishlab chiqgan asalarilarda ham bu kasallik avj oladi.

Qo‘zg‘atuvchisi. Amerikacha chirish lotincha-Histolysis infectiosa perniciosa
larva apium,Pestis apium Atamericana, inglizcha- Atamerican foulbrood, ruscha-
amepukanckuil THuien; deyiladi. Bu kasallikni Larvae batsillasi qo‘zg‘atadi.Kasallik
qo‘zg‘atuvchisi grammusbat uchlari egilgan tayoqcha bo‘lib oddiy bo‘yoqlar bilan
bo‘yaladi va 1.5-6 x0.5-0.8 mkm hajmli tayoqcha harakatchan ,spiroxetsimon xivchin
saglaydigan mikrob hisoblanadi. Qo‘zg‘atuvchi juda chidamli sporalar hosil
giladi.Bacillus larvae maxsus ozuga muhitlarida , 35-38 C , pH=6.2-7.2 da yaxshi
o‘sadi.Neytral go‘sht pepton agariga 10 % li ot qoni zardobi qo‘shib tayyorlangan
ozuga muhiti qo‘zg‘atuvchi o‘sishi uchun juda mosdir.Qattiq oziq mubhitlarda
qo‘zg‘atuvchi alohida joylashgan koloniyalar hosil giladi,Tomashetsa oziqa muhitida
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24 soatdan keyin yuzasida nozik va biroz bo‘rtgan R-shaklli , avval tinig keyin
ko‘kimtir rangli koloniyalar hosil giladi.

Qo‘zg‘atuvchining chidamliligi.Asal va o‘lgan lichinkalarda qo‘zg‘atuvchi
uzoq vaqt saqlanadi.Boshqa mikroorganizmlar ya’ni gram manfiy va gram musbatlar
bu kasallikdan o‘lgan lichinkalarda bo‘lmaydi, sababi qo‘zg‘atuvchining ko‘payishi
vaqtida antibiotik modda ajratib chiqarishidir. Qo‘zg‘atuvchi sporasi ancha chidamli
bo‘lib, asalari ozuqasida,tuproqda,o‘lib qurigan lichinkalarda saglanadi.

eQurug tuprogda sporalar 228 kun , asal tarkibida 1 yil davomida o‘z virulentlik
kuchini saqlaydi, o‘lgan ari va qora mumda 10 yil, asalda 1 yilgacha , uya ichkarisida
20 yil faol yashaydi.

e (Qo‘zg‘atuvchining vegetativ shakli 60 C da 15 daqiqada faolsizlanadi

e Qo zgatuvchining spora shakli suvda 100 C da 30 dagigada, asalda 100 C-160
C da 40 dagigada faolsizlanadi.
Kasalikning klinik belgilari.Kasallik ikki mavsumda namoyon bo‘ladi. 1- mavsum
iyun oxirida iyul boshida kelib
chigadi davolanilmasa 2- mavsum
avgust oxirida namoyon
bo‘ladi.Kasallikning inkubatsion
davri 9-10 kun yoki 2-3 kun davom
etadi. Kasallik ikki xil namoyon
bo‘ladi:
1. Klinik  belgisiz  (yashirin-
latent)
2. yorqin namoyon bo‘ladigan
Birinchi yashirin davr kuzatiladi va keyin yorqin namoyon bo‘ladigan shakl
bo‘ladi.Yashirin davrda qo‘zg‘atuvchi barcha asalarilar va asalda aniglanadi.Ona
asalari lichinkalarni kasallanganligini aniqlab uni sog‘lom lichinkalardan ajratib
oladi.Bu davrda 50-90 % kasal 0.5-1.5 kunlik lichinkalar ajratib yo‘qotiladi.Bu vaqtda
kasallik belgisini mumkatakda notekis va olabula joylashishidan ko‘rish
mumkin.Kasallik yorqin namoyon bo‘lganda bunda oilada yo‘l-yo‘l lichinkalar paydo
bo‘la boshlaydi.Bunda asosan lichinkalar kasallanadi , ayrim hollarda erkak asalari va
ona asalari kasallanadi.Ochiq mumkataklardagi lichinkalar tezrog nobud
bo‘ladi.Lichinkalar po‘sti yupqalashadi,oson yirtiladi,kasallik rivojlanishi natijasida
lichinka qorayadi.O‘lgan lichinkalar esa qo‘ng‘ir va yopishqoq bo‘lib ,tortilsa 10-15
sm ipaksimon ipdek tortiladi ( 1- rasm) va undan yog‘och kley hidi keladi.Bir oydan
so‘ng bu massalar uyalar tagida qotib qoladi va asalari uni tozalay olmaydi.
Patologoanatomik o‘zgarishlar. Amerikacha chirish kasalligi kechishida lichinkalar
4 bosqichda o‘zgaradi.1-bosqichda lichinkalar shakli o‘zgaradi, tanasida loysimon
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sariq dog‘lar paydo bo‘ladi.2-bosqichda lichinkalar shakli yo‘qoladi ,o‘Igan lichinkalar
giyshaygan,kley hidli va jigar tusli bo‘ladi.3-bosqichda lichinkalar kofe rangli bo‘lib
chirigan massaga aylanadi.4-bosqgichda lichinkalar rangi qora tusga kiradi va
kataklarga qattiq yopishgan bo‘ladi.(2-rasm)

Kasallikka garshi kurashish chora-tadbirlari.Amerikacha chirish kasalligi
aniglangan asalari xo‘jaligida tuman veterinariya noziri dalolatnomasi va hokim
qarori asosida 7 km hudud doirasida karantin e’lon qgilinadi.Kasallikka gumon qilingan
ari oilalari tekshiriladi va kasallangan ari oilalari aniglanib, qurtchali inchalardan
namuna ajratib olinib laboratoriyaga tekshirish uchun jo‘natiladi.Agarda kasallik ari
oilasiga endigina yuqqgan bo‘lsa u holda o‘sha oila oltingugurt , efir yoki formalin
bug‘lari dudlatilib o‘ldiriladi so‘ngra yogqiladi. ( 3-rasm).Agarda kasallik bir nechta
oilalarga o‘tgan bo‘lsa u holda kechki payt ari oilalari dezinfeksiyalangan toza uyalarga
o‘tkaziladi.Kasallangan uyalardagi asallar olinib yopiq idishda saqglanadi.Qutilar
tagidagi yer 3 gism tuprogga 1 gism xlorli ohak aralashtirilib dezinfeksiya qgilinadi.
Arixonani dezinfeksiya gilish oldidan yaxshilab mum, propolisdan tozalab, 3 % li kir
sodasida yuviladi, quritiladi va 20 % li kaustik soda-potash aralashmasi bilan 2 soatda
ishlov  beriladi. Aralashma 1m kvadrat maydonga 0,5 litr hisobida
sarflanadi.Dezinfeksiya gilingan arixona 1 24 soatdan keyin toza suv bilan yuvib ,
quritiladi.Arixonani romlari, bo‘luvchi to‘r qismlari o‘yuvchi natriyning 2 % li
eritmasida 15 daqiqa qaynatiladi. 3%li sirka yoki chumoli kislotasi qo‘shilgan 10 %
11 vodorod peroksidi bilan 3 marta , 5% li formaldegid yoki o‘yuvchi natriy eritmasi
bilan 2 marta dezinfeksiya qilish samara beradi.Ramkalar 15 dagiga 2-4 % 1i o‘yuvchi
natriy eritmasida qaynatiladi.Xalat, sochiq, yuz niqobi to‘rlari 3 soat 2 % li vodorod
peroksidi, 4 % li formaldegid eitmasida 4 soat gaynatiladi.Asal oluvchi moslama 3 %
li 1ssiq kul ishqorida yuvilib, 5 % li formaldegid , o‘yuvchi natriyda 5 soat
ekspozisiyada dezinfeksiya gilinadi.

Kasallik oldini olish chora-tadbirlari. Profilaktika magsadida doimiy ravishda
quyidagi ishlar amalga oshirish lozim:

¢ oilalar gishlashga yetarli migdorda ozuga qgoldirish lozim,bir mavsum davomida
ramkalarni 30 % yangilanish ishlari o‘tkazish lozim.

e bo‘sh asalarilar kataklari , uskunalar mexanik tozalinishi, dezinfekksiyalanishi
kerak.

e bahordagi tekshiruvda bir katakda kamida 10 kg asal va perga saglaydigan 1-2
ramkalar qoldiriladi.Bahordagi xo°jalikni tekshirish vaqtida 15 % zahira uyalar bo‘lishi
lozim ,qolaversa,mumkatakdan 2 yildan ortiq foydalanmaslik lozim.

e asalarini hayot faoliyati davomida o‘ta issigda qoldirmaslik va muntazam
mumkataklarni ko‘zdan kechirish zarur.
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Xulosa. Xulosa qgilib shuni aytish mumkinki,Amerikacha chirish kasalligining
tarqatuvchilari kasallangan va nobud bo‘lgan lichinkalar hisoblanadi.Mum
katakchalarni tozalovchi yosh ishchi asalarilar asosiy tarqatuvchilar bo‘lib ular virus
bilan boshqga asalarilarni zararlaydi.Kasallangan asalari oilasidan ona ari ajratib olinadi
va davolanadigan oilaga yangi sog‘lom ona ari qo‘yiladi.Bu kasallik o‘z vaqtida
aniglanmasa bu katta igtisodiy zarar keltiradi , shuning uchun kasallikni oldini olishga
ko‘proq e’tibor qaratish lozim.

Foydalanilgan adabiyotlar:

1. O‘zbekiston Respublikasi Prezidentining “ Respublikamizda asalarichilik
tarmog‘ini yanada rivojlantirish chora-tadbirlar to‘g‘risida” gi qarori 2017-yil 16-
oktabr PQ-3327 -sonli garori. www.lex.uz

2.”Asalari kasalliklari va zararkunandalari” o‘quv qo‘llanma —Sh.N.Nasimov,
V.A.Gerasimchik, Z.B.Mamatova, F.A.Xabibova — “Fan ziyosi” nashriyoti Toshkent
2021

3.”Epizootologiya” darslik —X.S.Salimov, A.A.Qambarov Samargand 2016

4.” Asalarichilik “ uslubiy qo‘llanma —J.Jo‘rayev, T.E.Ostonqulov, N.O.Farmonov
2011-yil

5.”Asalarichilik fermer xo‘jaliklarini tashkil etish va yuritish” kasb —hunar
kollejlari uchun o‘quv qo‘llanma — R.X. Pulatova Toshkent “Noshir” 2013

6.”Asalari kasalliklari va zararkunandalari” - A.l.Isamuhamedov, H.K.
Nikadambayev Toshkent 2013

7. Internet sayti: https://uz.beekeepers.uz

8. https://asalarichilik.uz/
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SOYA O‘SIMLIGINING TOSH-SHAG‘ALLI TUPROQLAR
UNUMDORLIGIGA TA’SIRI

Zakirova S.X
g.x.f.d.professor Farg‘ona davlat universtiteti professori,

Aminjonova N.N
Farg‘ona davlat universtiteti magistranti.

ANNOTATSIYA

Farg ‘ona viloyatining tosh shag ‘alli tuproglarning unumdorligini soya o ‘simligi
(Glycine max) ishtirokida oshirish masalasiga bag ‘ishlangan. Tosh shag alli
tuproglarning past organik moddalar migdori, suv va ozuga moddalarini ushlab turish
gobiliyatining zaifligi, shuningdek, eroziya xavfi kabi muammolari tahlil gilinadi. Soya
o ‘simligining azot fiksatsiyasi, organik moddalar qo ‘shishi, tuproq tuzilishini
vaxshilash va eroziyaga qarshi ta’siri kabi xususiyatlari tuproq unumdorligini
oshirishda muhim ahamiyatga ega ekanligi ko ‘rsatiladi. Maqgolada soya o ‘simligini
almashlab ekish, yashil o ‘g ‘it sifatida ishlatish va qator oralarida ekish kabi amaliy
usullar Farg ‘ona viloyatining iqlim va tuproq sharoitlari asosida tavsiya etiladli.

Kalit so‘zlar: tosh-shag‘al, eroziya, sug‘oriladigan tuproglar, unumdorlik,
gumus, soya o ‘simligi, azot, azotifikator bakteriyalar.

ANNOTATION

This article is devoted to the issue of increasing the fertility of stony gravel soils
of Fergana region with the participation of soybean (Glycine max). The problems of
stony gravel soils, such as low organic matter content, poor water and nutrient
retention capacity, as well as the risk of erosion, are analyzed. It is shown that the
properties of soybean, such as nitrogen fixation, organic matter addition, soil structure
improvement and anti-erosion effect, are important in increasing soil fertility. The
article recommends practical methods such as crop rotation, use of soybean as a green
manure, and inter-row planting based on the climatic and soil conditions of Fergana
region.

Keywords: gravel, erosion, irrigated soils, fertility, humus, soybean, nitrogen,
nitrogen-fixing bacteria.
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KIRISH.

Farg‘ona vodiysining O‘zbekiston gismining umumiy maydoni 1 mln. 919 ming
200 ga ni, shundan sug‘oriladigan yerlar 661,2 ming gektar, meliorativ holatini
yaxshilashgan ajratilgan yerlar esa 904 ming gektarni tashkil giladi. Vodiyning sharqiy
gismi adirlar bilan o‘ralgan maydonlarining asosiy qismi bo‘z tuproqlar mintagasiga
to‘g‘ri kelsa, cho‘kmaning markaziy qismi esa cho‘l mintagasiga to‘g‘ri keladi va bu
mintagalarga xos bo‘lgan bo‘z tuproqlar, o‘tloqi saz, sho‘rxoklar, qum barxanlari,
botqoqliklar targalgan.

Farg‘ona vodiysi agrolandshaftlarida sug‘oriladigan tuproqglar inson faoliyati
ta’sirida katta o‘zgarishlarga uchragan. Sug‘orishlar ta’sirida tuproqlar o‘zining tabiiy
belgilarni, xossa va xususiyatlarini o‘zgartirgan. Ko‘plab tadqgiqotchilar insonlar
tomonidan tuproqqga o‘tkaziladigan sug‘orishlar, ishlov berishlar va boshqa agrotexnik
tadbirlarni rolini ochib berishga harakat gilganlar.

Farg‘ona vodiysining janubida joylashgan Quvasoy shahrida tarqalgan bo‘z
tuproglarda ham uzoq yillar davomida sug‘orish suvlarining tabiiy loygalanish davri
tuprogning zichligiga yoki hajmiga sezilarli ta’sir ko‘rsatmadi. Ko‘pgina hollarda,
tosh-shag‘alli tuproglarda o‘sadigan gishloq xo‘jaligi ekinlari tuproq tarkibidagi ozuq
moddalariga o‘t qoplamining qalinligi va rivojlanish darajasiga nisbatan javob berishi
kuzatildi. Adabiyot manbalarining tahlilida ko‘pgina hollarda mineral o‘g‘itlardan
foydalanish ozig-ovqat ekinlarining kimyoviy tarkibi va saglanishiga ijobiy ta’sir
ko‘rsatadi, degan xulosaga olib keladi. Tuproq sharoiti o‘g‘it samaradorligiga bevosita
ta’sir qiladi.

Tuprogning unumdorligiga qarab undagi asosiy ozuga moddalarining
mavjudligi, turli xil meyorlarda bo‘lishi ma’lum bir o‘g‘itning samaradorligini
belgilaydi.Farg‘ona viloyatida tosh shag‘alli tuproqlar asosan daryo vodiylari va tog*
yonbag‘irlarida joylashgan bo‘lib, ularning tarkibida shag‘al, tosh va qum fraksiyalari
ustunlik giladi. Bu tuproglarning asosiy muammolari quyidagilardan iborat:

Past organik moddalar miqdori: Tosh shag‘alli tuproqglar organik moddalarga juda kam
bo‘lib, bu ularning unumdorligini pasaytiradi.

Suv va ozuqa moddalarini ushlab turish qobiliyatining pastligi: Tosh shag‘alli
tuproglarning tuzilishi tufayli suv va ozuga moddalari tez yuvilib ketadi.

Tuprogning fizikaviy xususiyatlari: Bu tuproglarning zichligi yugori, shuning uchun
ildiz tizimining rivojlanishi cheklanadi.

Eroziya xavfi: Suv va shamol eroziyasi bu tuproglarni yanada unumsiz
giladi.Ushbu muammolarni bartaraf etish uchun organik moddalar migdorini oshirish,
tuproq tuzilishini yaxshilash va suvni ushlab turish qobiliyatini kuchaytirish zarur.
Bunda soya o‘simligi muhim rol o‘ynaydi.
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Soya (Glycine max) dukkakli ekinlar oilasiga mansub bo‘lib, tuproq unumdorligini
oshirishda bir gator afzalliklarga ega.

Azot fiksatsiyasi qilishi, soya o‘simligi ildizlarida Rhizobium bakteriyalari bilan
simbioz hosil qiladi. Bu bakteriyalar atmosferadagi azotni o‘simlik uchun
foydalaniladigan shaklga aylantiradi. Natijada tuproq azotga boyiydi, bu esa keyingi
ekinlarning hosildorligini oshiradi.Organik moddalar miqdorini ko‘paytirish, soya
o‘simligining ildiz va poya qoldiqlari tuproqga chiriganida gumus hosil qiladi, bu
tuprogning unumdorligini oshiradi.

Tuproq tuzilishini yaxshilash, soya o‘simligining ildiz tizimi tuprogning zich
qatlamlarini yumshatadi va uning suv o‘tkazuvchanligini oshiradi.Eroziyaga qarshi
ta’sir, soya o‘simliginnig zich barg tizimi tuprogni shamol va suv eroziyasidan himoya
giladi.Ozuga moddalarining aylanishi, soya o‘simligi tuproqdan chuqur gatlamlarda
joylashgan ozuga moddalarini yuzaga chigaradi, bu esa tuprogning kimyoviy tarkibini
yaxshilaydi.

Almashlab ekish (ekin almashinuv) tizimida soya o‘simligini paxta, bug‘doy
yoki makkajo‘xori kabi asosiy ekinlar bilan navbatma-navbat ekish samarali
hisoblanadi. Masalan, bir yil soya ekilgan maydonga keyingi yil paxta yoki don ekinlari
ekilishi mumkin. Bu tuprogning azot bilan boyitilishini ta’minlaydi va kimyoviy
o‘g‘itlarga bo‘lgan ehtiyojni kamaytiradi. Soya o‘simligini yashil o‘g‘it sifatida
ishlatish tuproq unumdorligini oshirishning eng samarali usullaridan biridir.

Bu jarayonda soya o‘simligi gullash bosqichida (taxminan 45-60 kunlik
vegetatsiya davrida) tuprogga haydaladi. Bu usul tuprogga organik moddalar va azot
qo‘shadi, shuningdek, tuprogning fizikaviy xususiyatlarini yaxshilaydi.Tosh shag‘alli
tuproglarda asosiy ekinlarning qator oralarida soya o‘simligini ekish tuprogning
eroziyaga qarshi himoyasini kuchaytiradi. Masalan, paxta yoki makkajo‘xori gatorlari
orasiga soya ekish tuprogni soyabon sifatida qoplaydi va suvning bug‘lanishini
kamaytiradi.

Farg‘ona viloyatining iqlim sharoitlariga mos soya navlarini tanlash muhimdir.
Masalan, “Uzbek-6 yoki “Orzu” kabi mahalliy navlar tosh shag‘alli tuproglarda
yaxshi natija beradi.

Ekishdan oldin tuprogni chuqur shudgorlash va organik o‘g‘itlar (go‘ng yoki
kompost) qo‘shish soya o‘simligining o‘sishi va azot fiksatsiyasi samaradorligini
oshiradi.Farg‘ona viloyatida olib borilgan tajribalar shuni ko‘rsatadiki, soya
o‘simligini almashlab ekish tizimida qo‘llash tuproqda azot miqdorini 20-30% ga
oshiradi. Masalan, O‘zbekiston Qishloq xo‘jaligi ilmiy-tadgigot instituti tomonidan
olib borilgan sinovlarda, soya ekilgan maydonlarda keyingi yilda paxta hosildorligi 15-
20% ga oshgani aniglangan.
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Tajribada sinov maydonlarida urug‘ning unib chiqishi(2024)
2-3

. .. .| Unib . To‘l ¢
Fermer xo°‘jaligi ... | Barg hosil | Shonalash, | Gullash, | Dukkak- | . ° © Suv
Tir . chiqdi, . pishish, | davri,
va nav nomi bo‘lish, sana. sana. lash, sana
sana. sana kun
sana

“Nurmatov
Rahmatjon”

1 | fermer xo‘jaligi | 22.apr 28.apr 16.may 25.may | O7.iyun | 08.sen 144
To‘maris-MAN-
60 navi
“Nurmatov
Rahmatjon”
fermer xo‘jaligi
Oyjamol navi

24.apr 30.apr 17.may 26.may | 08.iyun | 09.sen 144

Tajirba sinov maydonida yetishtirilgan soya navlarining igtisodiy samarodorligi.

TIr
nomi
gilingan harajatlar,
so‘ m/ga
kelgan daromad,s
0° m/ga
Rentabellik, %

Fermer xo° jaligi va nav
Hosildorlik, s/ga
Hosilni yetishtirish uchun
Soya navini sotishdan
Sof foyda, so° m/ga
Tannarx, so* m/kg

“Nurmatov Rahmatjon”
1 |fermer xo‘jaligi To‘maris-| 16,9 7230000 10985000 | 3755000 | 4278,1 | 51,9
MAN-60 navi

“Nurmatov Rahmatjon”
2 | fermer xo‘jaligi Oyjamol | 20,4 7170000 13260000 | 6090000 | 3514,4 | 84,9
navi

Shuningdek, soya o‘simligining yashil o‘g‘it sifatida ishlatilishi tuprogning
organik moddalar miqgdorini 0,5-1% ga oshirishi mumkin.Soya o‘simligini tosh
shag‘alli tuproqlarda qo‘llash nafaqat tuproq unumdorligini oshiradi, balki bir qator
ekologik va igtisodiy afzalliklarni ham beradi. Kimyoviy o‘g‘itlarga bo‘lgan ehtiyojni
kamaytirish orgali tuprog va suv resurslarining ifloslanishi oldi olinadi. Soya
o‘simligining eroziyaga qarshi ta’siri tuprogning uzoq muddatli barqarorligini
ta’minlaydi.Farg‘ona viloyatining tosh shag‘alli tuproglarida soya o‘simligidan
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foydalanish tuproq unumdorligini oshirishning samarali va ekologik toza usuli
hisoblanadi.

Soya o‘simligining azot fiksatsiyasi, organik moddalar qo‘shishi va tuproq
tuzilishini yaxshilash xususiyatlari ushbu hududda gishloq xo‘jaligi mahsuldorligini
oshirishda muhim ahamiyatga ega. Soya o‘simligini almashlab ekish tizimida
muntazam ravishda qo‘llash.Yashil o‘g‘it sifatida soya o‘simligidan foydalanishni
kengaytirish. Mahalliy iglim va tuproq sharoitlariga mos soya navlarini tanlash. Tuproq
tayyorlashda organik o‘g‘itlardan  foydalanish va sug‘orish tizimlarini
optimallashtirish. Soya o‘simligi 0‘zi ham gimmatbaho ekin bo‘lib, uning urug‘lari
ozig-ovgat va yem sanoatida ishlatiladi. Shu bilan birga, tuprog unumdorligining
oshishi fermerlarning daromadini ko‘paytiradi.

Xulosa

Farg‘ona viloyatidagi tosh shag‘alli tuproglarning mahsuldorligini soya o‘simligi
(Glycine max) orqali yuksaltirish qishloq xo‘jaligi rivoji uchun iqtisodiy va ekologik
jihatdan samarali strategiyadir. Soya o°simligi tuproqqa azot yig‘ish, organik tarkibni
ko‘paytirish, tuproq sifatini yaxshilash va eroziyani kamaytirish kabi foydali
xususiyatlarga ega. Viloyatning iqlim sharoitlariga mos ravishda soya o‘simligini
almashlab ekish, yashil o‘g‘it sifatida ishlatish yoki gator oralarida yetishtirish
tuprogning barqaror unumdorligini ta’minlaydi. Tajribalar shuni ko‘rsatadiki, soya
tuproq azotini 20-30% ga boyitadi va paxta hosilini 15-20% ga oshiradi. Bu usul
kimyoviy o‘g‘itlarga ehtiyojni kamaytirib, atrof-muhitni asraydi va fermerlar
daromadini oshiradi. Soya o‘simligining keng qo‘llanilishi Farg‘ona viloyatida tuproq
resurslarini samarali boshqgarish va gishloq xo‘jaligining uzoq muddatli rivojlanishiga
yordam beradi.
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TOKSIK SO‘ZLARNI ANIQLASH UCHUN MASHINALI O‘QITISH
ALGORITMLARINI TANLASH
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Annotatsiya. Ushbu maqolada zararli so‘zlarni aniglashda foydalaniladigan
turli mashinaviy o ‘qitish (ML — machine learning) va chuqur o ‘qitish (DL — deep
learning) modellari o ‘rganildi hamda ularning samaradorligini solishtirildi. Bu
modellar tahdid, nafrat so ‘zlari, kiberbulling va haqoratli iboralarni samarali aniglay
oladi. Maqolada quyidagi turli tabiiy tilni gayta ishlash (NLP — natural language
processing) texnologiyalarini taggoslanadi: LSTM, CNN, Naiv Bayes, SVM singari
chuqur o ‘qitish algoritmlari hamda qoida asosida kalit so zlar orqali aniglash (rule-
based keyword detection) yondashuvi. Olingan eksperiment natijalari matnlardan
nomaqbul so ‘zlarni aniglash va toksik izohlarni filtrdan o ‘tkazishga yordam beradi.

Kalit so“zlar: tabiiy tilni gayta ishlash, ML va DL modellar, LSTM, CNN, Naiv
Bayes, SVM, matnni tasniflash.

Annotation: This article explores various machine learning (ML) and deep
learning (DL) models used for detecting harmful language, and compares their
effectiveness. These models are capable of accurately identifying threats, hate speech,
cyberbullying, and offensive expressions. The article compares different natural
language processing (NLP) technologies, including deep learning algorithms such as
LSTM, CNN, Naive Bayes, and SVM, as well as the rule-based keyword detection
approach. The experimental results demonstrate the usefulness of these methods for
detecting inappropriate language in texts and filtering toxic comments.

Keywords: natural language processing, ML and DL models, LSTM, CNN,
Naive Bayes, SVM, text classification.

KIRISH.

Axborot-kommunikatsiya texnologiyalarining jadal rivojlanishi zamonaviy
insonlar o‘rtasidagi muloqot va fikr almashuv uslublarini tubdan o‘zgartirib yubordi.
Turli xil ragamli platformalar — ijtimoiy tarmogqlar, videoaloqa va yig‘ilish ilovalari,
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xabar almashish vositalari — foydalanuvchilar o‘rtasida bog‘lanishning muhim
markazlariga aylandi. Birog, ushbu onlayn mulogot platformalarining kengayishi bilan
bir qatorda, so‘kinish so‘zlari, haqoratli iboralar, trolling va kiberbulling kabi zararli
xatti-harakatlar ham ko‘paymoqda [1]. Bunday salbiy izohlar muloqot jarayonlarini
izdan chigaradi, foydalanuvchilarda kuchli emotsional bosim va salbiy psixologik
hamda ijtimoiy oqgibatlarni yuzaga keltiradi. Zararli kontentlarning ortib borayotgan
hajmi tufayli, ushbu xatti-harakatlarni aniglashga garatilgan zamonaviy tizimlarni joriy
qilish zaruratga aylandi. Dastlabki yillarda bunday kontentlarni aniglash an’anaviy
mashinaviy o‘qitish modellariga va qoida asosidagi yondashuvlarga tayangan. Biroq,
ushbu uslublar foydalanuvchilar so‘zlarni buzib yozishi, yangi jargonlar (slang) va
noto‘g‘ri imlolardan foydalanishi natijasida filtrlardan osonlik bilan chetlab o‘tilgan
holatlarda samarasiz bo‘lib chigmoqda.

So‘nggi yillarda tabiiy tilni qayta ishlash (NLP) va mashinaviy o‘qitish
sohasidagi yutuglar ushbu muammoni samarali hal gilish uchun yangi vositalarni
taqdim etdi. Hozirgi ilmiy izlanishlar chuqur o‘qitishga asoslangan modellar, xususan,
transformer arxitekturasi asosidagi yondashuvlar toksik izohlarni aniglashda yuqori
aniqlikni ta’minlashini ko‘rsatmoqda [3]. Turli modellarni baholash natijalari shuni
ko‘rsatadiki, Support Vektor Mashinasi (SVM), Naiv Bayes (NB) va XGBoost
algoritmlari toksik kontentni aniglashda yugori salohiyatga ega [6][7]. Ingliz tilidagi
kichik til elementlarini gayta ishlashda BERT va uning variantlari, hamda boshga
transformer modellarining samaradorligi alohida ajralib turadi. Aynigsa, ijtimoiy
tarmoqdagi tvitlar bazasida oldindan o‘qitilgan BERTweet modeli toksiklikni
aniqlashda eng yuqori ko‘rsatkichlarga erishgan [8]. Shu bilan birga, Random Forest
va Logistik Regression modellarining hisoblash resurslariga nisbatan kam ehtiyoj
sezishi ularni resurslar cheklangan muhitlarda ham qo‘llash imkonini beradi [9]. Ushbu
tadgigot zamonaviy NLP texnologiyalari bilan innovatsion chuqur o‘qitish
arxitekturalarini birlashtirgan yangi freymvorkni ishlab chigadi. Taklif etilgan tizim
toksik izohlarni anig va bargaror aniglashni, shuningdek, turli onlayn platformalarda
ishonchli ishlashni magsad giladi. Tizim tilshunoslik tahlili, kontekstual va hissiy
xususiyatlarni uyg‘unlashtirish orqali raqamli muhitdagi zararli muloqotni aniglash va
oldini olishga garatilgan kompleks yondashuvni tagdim etadi. llgari olib borilgan
tadqiqotlar ushbu ishga asos bo‘lgan bo‘lib, ularning aksariyati GloVe va FastText kabi
so‘z ifodalaridan (embedding) foydalangan hamda diqgat (attention) mexanizmlari
yordamida matndagi strukturaviy o‘zgarishlarni aniqlash imkoniyatlarini o‘rgangan
[10]. Ushbu tadgigot zamonaviy tabiiy tilni gayta ishlash va chuqur o‘qitish
texnologiyalarini birlashtirish orgali aniq va ishonchli tizimni ishlab chigishga
qaratilgan bo‘lib, u onlayn suhbatlar va boshqa ragamli platformalardagi toksiklikni
aniglaydi va har bir foydalanuvchi uchun xavfsiz onlayn makonni ta’minlaydi.
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ADABIYOTLAR TAHLILI VA METODOLOGIYA.

[jtimoiy tarmoqlarning keskin rivojlanishi odamlar o‘rtasidagi muloqot
shakllarini o‘zgartirdi, biroq shu bilan birga zararli onlayn izohlar sonining oshishiga
ham sabab bo‘ldi. Toksik kontentni aniglash dolzarb muammoga aylangan, chunki
bunday izohlar jiddiy psixologik salbiy ogibatlar, jamiyatda tajovuzkor munosabatlar
va kiberbulling holatlariga olib keladi [11]. So‘nggi yillarda onlayn maydonlarda
zararli kontent targalishining kuchayishi sababli toksik izohlarni aniglash tizimlariga
bo‘lgan ilmiy qiziqish kuchaydi. Dastlabki tadgiqotlar odatda qoidaga asoslangan
(rule-based) va lug‘atga asoslangan (lexicon-based) yondashuvlardan foydalangan
bo‘lib, bu usullar oldindan belgilangan haqoratli so‘zlar ro‘yxati va qo‘lda yozilgan
aniglash goidalariga tayanadi [12]. Biroqg, bu usullar yangi yoki yashirin gonuniyatlarni
aniqlashda samarasiz bo‘lib chiqdi, aynigsa foydalanuvchilar til unsurlarini
o‘zgartirish orqali tizimni aldashga harakat qilganda, bu yondashuvlar amaliy
foydalanish uchun yarogsiz bo‘lib qoladi [13]. Matnni tasniflashga oid keyingi
izlanishlarda mashinaviy o‘qitish modellaridan, jumladan, Support Vektor Mashinasi
(SVM), Naiv Bayes (NB) va Random Forest (RF) algoritmlaridan foydalanildi [13].
Ushbu algoritmlar, odatda, TF-IDF va n-gram asosidagi qo‘lda ishlab chiqilgan
xususiyatlar orqali ishlaydi. Ushbu metodlar ba’zi muvaffaqiyatlarga erishgan bo‘lsa-
da, ular matndagi kontekstual ma’noni yetarlicha aniqlay olmagan [3][7]. Chuqur
o‘qitish (DL) texnologiyalari rivojlanishi bilan, tadgigotchilar toksik izohlarni
aniglashda neyron tarmoglarga asoslangan modellarni ishlab chigishni boshladilar.
RNN (Recurrent Neural Network) va LSTM (Long Short-Term Memory) tarmoglari
matnli ketma-ketliklarni tahlil gilishda foydali bo‘lib, model samaradorligini oshirgan
[14]. Birog, ushbu modellar uzoq ketma-ketliklarni gayta ishlashda ko‘p hisoblash
resurslarini  talab qilgan. Tadqiqotlar shuni ko‘rsatadiki, BERT va uning
modifikatsiyalari (transformerga asoslangan modellar) toksik izohlarni tasniflashda
yuqori natijalarga erishgan. BERT kontekstual so‘z ifodalarini (embeddings) ishlab
chigadi, bu esa so‘zlarning turli kontekstlardagi chuqur ma’nolarini tushunishga
yordam beradi, aynigsa murakkab toksik nutgni aniglashda muhim ahamiyatga ega.
Turli mezonlar asosida o‘tkazilgan tajribalar shuni ko‘rsatadiki, BERT asosidagi
modellar an’anaviy va chuqur o‘qitishga asoslangan modellar bilan solishtirganda
yugori natijalar beradi [15]. Ba’zi tadqiqotlar chuqur va mashinaviy o‘qitish
yondashuvlarini  birlashtirgan modellarni ishlab chiqgdilar. Masalan, CNN
(Konvolyutsion Neyron Tarmoq) va LSTM ni uyg‘unlashtirish orqali matnni tasniflash
natijalari ~ yaxshilangan. Ensemble (ansambl) yondashuvlari  bir nechta
Klassifikatorlarni birlashtirish orgali turli modellarning kuchli tomonlaridan maksimal
darajada foydalanishga imkon beradi va bu yondashuv aniglikni oshiradi [3].
Shuningdek, real vaqt rejimida ishlashga mo‘ljallangan yengil modellar ishlab
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chigilgan. Tadgiqotchilar bilim distillatsiyasi (knowledge distillation) va modelni
gisqartirish ~ (pruning) texnologiyalaridan foydalanib, hisoblash resurslarini
kamaytirgan holda model aniqligini saqlab qolishga erishgan [10]. Federativ o‘qitish
(federated learning) esa foydalanuvchi ma’lumotlarini maxfiy saqlagan holda turli
platformalarda toksiklikni aniglash imkonini beradi [3]. So‘nggi izlanishlarda
tadgigotchilar  klassifikatorlarning adolatlilik darajasi va bias (noxolislik)ni
kamaytirish usullarini ham o‘rgangan, bu esa ijtimoiy guruhlarni diskriminatsiyadan
himoya gilishda muhim [14]. Diggat mexanizmlariga asoslangan modellar, jumladan
ALBERT va DistilBERT, toksik izohlarni aniglash vazifasida aniglikdan voz
kechmagan holda samarador ishlashni ta’minlaydi. GAN (Generative Adversarial
Network) modellaridan foydalanish orqali sun’iy toksik matnlar yaratish va ularni
mashq ma’lumotlari sifatida ishlatish tajribalari ham olib borilgan [16]. Bugungi kunda
toksik izohlarni aniqlash sohasida ko‘plab tadqiqotlar ko“p tilli (multilingual) modellar
— masalan, mBERT va XLM-R — yordamida turli tillardagi toksik nutgni aniglash
yo‘nalishida olib borilmogda [3]. Shuningdek, giperparametrlarni moslashtirish va
ansambl modellardan foydalanish aniglikni sezilarli darajada oshirishi isbotlangan.
Naiv Bayes, SVM va XGBoost kabi modellarni birlashtirish orgali ularning
kamchiliklarini o‘zaro to‘ldirish va kuchli tomonlarini uyg‘unlashtirish mumkin.
Ushbu yondashuv aynigsa toksiklikka oid notekis tagsimlangan (imbalanced)
ma’lumotlar to‘plamlarida samarali ishlaydi [8]. Bundan tashgari, tadgiqgotlar
sentiment (kayfiyat) tahlili bilan toksiklikni aniqlash o‘rtasidagi bog‘liglikni ham
o‘rgangan, ya’ni matndagi hissiy holatni hisobga olish toksik kontentni aniglash
aniqligini oshirishi mumkinligini ko‘rsatmoqda.

Ushbu tadgigot onlayn izohlardan toksik kontentni aniglash uchun tabiiy tilni

qayta ishlash (NLP), chuqur o‘qitish (DL) texnologiyalari va kalit so‘zga asoslangan
qoidaviy aniqglash tizimlarini taqqoslovchi tahlil asosida o‘rganadi. Tadqiqotda turli
modellar samaradorligi va ularning masshtablanuvchanligini baholash magsadida
Jigsaw Toxic Comment Classification to‘plami (dataseti) standart benchmark
sifatida qo‘llanilgan.
A. Ma’lumotlarni tayyorlash. Jigsaw Toxic Comment Classification to‘plami toksik
izohlarni aniqlash bo‘yicha asosiy manbalardan biri hisoblanadi. Ushbu to‘plam
Jigsaw kompaniyasi tomonidan e’lon qilingan toksiklikni aniglash bo‘yicha musobaqa
doirasida yaratilgan bo‘lib, NLP sohasida keng qo‘llaniladi. Ma’lumotlar to‘plamida
izohlar bir nechta zararli kontent turlari bo‘yicha belgilangan: umumiy toksiklik, kuchli
toksiklik, hagorat, tahdid, kamsitish va shaxsiyatga asoslangan nafrat. Ushbu matnli
ma’lumotlar mashinaviy va chuqur o‘qitish modellarini toksiklikka garshi o‘rgatish
uchun asosiy manba hisoblanadi.
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B.  Ma’lumotlarni tozalash va oldindan ishlov berish. Matnni tasniflash
modellarining ishlash samaradorligini oshirishda ma’lumotlarni to‘g‘ri oldindan ishlov
berish (preprocessing) muhim ahamiyatga ega. Quyidagi bosqichlar modelni o‘rgatish
uchun kerakli darajada toza, bir xil va samarali matnlar tayyorlashga xizmat giladi:

« Tokenizatsiya—matnni so‘z yoki kichik birliklarga ajratish. Bu ML modellariga
mos formatga aylantirishga yordam beradi.

. Keraksiz belgilarni olib tashlash — regex (muntazam ifoda) andozalari
yordamida maxsus belgilar, emoji, URL va HTML teglar o‘chirib tashlanadi,
chunki bular foydalanuvchi yozgan matnlarda shovqin (noise) hosil giladi.

« Normallashtirish — barcha matnlar kichik harflarga aylantiriladi. Stop-so‘zlar
olib tashlanadi, toksik tildagi noto‘g‘ri yozilgan yoki o‘zgaruvchan shakllar
tuzatiladi, qisqartmalar to‘liq shaklga kengaytiriladi (masalan, "don’t" — "do
not").

. Lemmatizatsiya — NLTK kutubxonasidagi WordNet Lemmatizer vositasi
orqali so‘zlar dastlabki (leksik) shakliga keltiriladi.

o Toksiklikka mos lug‘atlar tuzish — zararli matnlarni aniglash uchun maxsus
toksik ifodalarga mos lug‘atlar ishlab chiqiladi.

C. Xususiyatlarni ajratish (Feature Extraction). Matnni ragamli formatga o‘tkazish
uchun quyidagi texnologiyalar qo‘llaniladi, ular toksik strukturalarni aniqlash va
tasniflash anigligini oshirishga xizmat giladi:
« TF-IDF vektorizatsiyasi — Term Frequency-Inverse Document Frequency (TF-
IDF) matnni ragamli vektorlarga aylantirishda qo‘llaniladi. 1000 so‘zdan iborat
lug‘at asosida toksik so‘zlar aniglanadi va ularning takrorlanishi kuzatiladi.
« Tokenizatsiya va paddlash — chuqur o‘qitish modellariga mos ravishda matn
ketma-ketliklarini tayyorlash uchun qo‘llaniladi.
o GloVe va FastText — oldindan o‘qitilgan so‘z birikmalari bo‘lib, ular
so‘zlarning kontekstual ma’nosini tutib qolishga yordam beradi.
D. Modellarni o ‘rgatish va baholash. Toksik izohlarni samarali tasniflash modellarini
yaratish uchun turli ML va DL modellar o‘qitiladi. Ularning ishlashini baholashda bir
nechta mezonlar qo‘llaniladi.

Mashinaviy o‘qitish modellari. Ushbu modellar TF-IDF bilan
raqamlashtirilgan matn asosida o‘qitiladi:

« Naiv Bayes (Complement NB): matnni tasniflashda yaxshi ishlaydi, aynigsa
muvozanatsiz (imbalanced) to‘plamlar uchun mos.

« Support Vektor Mashinasi (SVM): toksik va toksik bo‘lmagan izohlarni
farglovchi chegaralarni aniglaydi va matn tasnifida samarali ishlaydi.

o Logistik regressiya: toksik ehtimollarni hisoblashda asosiy prognozlovchi
sifatida ishlatiladi.
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Ushbu modellar uchun aniqglik, aniq (precision), chagiruv (recall) va F1-ko‘rsatkich
kabi baholash mezonlari gqayd etiladi.

Kalit so‘zga asoslangan qoidaviy model. Ushbu model toksik so‘z va iboralar
lug‘atiga asoslangan. Masalan, “stupid”, “idiot”, “hate” kabi ifodalar mavjud bo‘lsa,
izoh toksik deb belgilanadi. Bu usul aniq toksiklikni yaxshi aniglasa-da, yashirin ma’no
va kinoyani aniglashda qiynaladi [17].

E. Chuqur o qitish modellar. DL modellar tokenizatsiya gilingan ketma-ketliklar va
so‘z birikmalar yordamida o‘qitiladi:

« Konvolyutsion Neyron Tarmog (CNN): Embedding layer: so‘zlarni zich
(dense) ragamli ifodaga aylantiradi; 1D Convolutional layer: matn ketma-ketligidan
ahamiyatli xususiyatlarni ajratib oladi; to‘liq ulanadigan qatlamlar: RelLU
faollashtirish funksiyasiga ega zich gatlam, normallashtirish uchun dropout bilan;
Chigarish gatlam: Sigmoid faollashtirishga ega bitta neyronli gatlam, toksik/toksik
emas Klassifikatsiyasi uchun. Model Adam optimizatori yordamida binary cross-
entropy yo‘qotish funksiyasi asosida, batch size = 32 va 7 epoch davomida o‘qitiladi.

« (Long Short-Term Memory) LSTM, LSTM + GloVe: Embedding layer —
so‘zlarni vektorga aylantiradi; LSTM layer — ketma-ketlikdagi bog‘liqlikni o‘rganadi;
Fully connected (Dense) layer - ReLU faollashtirish funksiyasiga ega ichki gatlam,

non-linearlik qo‘shadi; Output layer — Softmax faollashtirishga ega, Kklas
ehtimolliklarini beradi. Model batch size = 32, 64, 128 va 5-10 epoch davomida
o‘qitiladi.

F. Modelni baholash mezonlari. Har bir toksiklik sinfini chuqur tahlil gilish uchun
quyidagi baholash mezonlari qo‘llaniladi:

« Aniglik (Accuracy): to‘g‘ri klassifikatsiya qilingan holatlar (ijobiy va salbiy)
sonining umumiy namunalar soniga nisbati. Ammo muvozanatsiz sinflarda bu
ko‘rsatkich noto‘g‘ri tasavvur uyg‘otishi mumkin.

« Aniglovchanlik (Precision): model tomonidan toksik deb belgilanib, aslida
ham toksik bo‘lgan izohlar ulushi.

« Chagiruv (Recall): asl toksik izohlarning gancha gismi model tomonidan
aniqlanganini ko‘rsatadi.

« F1 ko‘rsatkich: aniqlik va chaqiruv o‘rtasidagi muvozanatni hisobga oluvchi
ko‘rsatkich. Aynigsa muvozanatsiz to‘plamlarda samarali.

« ROC-AUC: turli thresholdlarda haqgiqgiy ijobiy va soxta ijobiy holatlar grafigi
asosida modelning ajratuvchanlik qobiliyatini o‘Ichaydi.

. Confusion matrix (aralashuv jadvali): haqiqiy ijobiy, soxta ijobiy, haqigiy
salbly va soxta salbiy natijalarni ko‘rsatadi.

« Precision-Recall Curve: ayniqsa muvozanatsiz to‘plamlarda foydali bo‘lib,
aniqlik va chaqiruv o‘zgarishini threshold bo‘yicha ko‘rsatadi.
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NATIJALAR VA MUHOKAMA.

Ushbu bo‘limda toksik izohlarni tasniflash uchun mashinaviy o‘qitish (ML) va

chuqur o‘qitish (DL) modellaridan foydalangan holda o‘tkazilgan eksperiment
natijalari keltirilgan. Modellar quyidagi asosiy ko‘rsatkichlar bo‘yicha baholandi:
aniglik (accuracy), F1 ko‘rsatkich, aniglik darajasi (precision) va chaqiruv
(recall).
Model samaradorligini tagqgoslash. Turli yondashuvlarning samaradorligini aniglash
magqsadida quyidagi modellar o‘qitildi va baholandi: Logistik regressiya, SVM,
Complement Naive Bayes, CNN, LSTM, LSTM + GloVe hamda Kalit so‘zga
asoslangan model. 1-jadvalda toksik izohlarni tasniflash vazifasida ushbu modellar
uchun o‘lchov ko‘rsatkichlari keltirilgan:

1-jadval. Modellarning ish samaradorligini solishtirish jadvali:

Modellar Baholash mezonlari

Aniqlik F1 ko‘rsatkich | Precision Recall
Complement | 0.876 0.876 0.876 0.876
NB
SVM 0.953 0.698 0.909 0.566
Logistik 0.952 0.694 0.899 0.565
regressiya
Kalit  so‘zga | 0.890 0.315 0.394 0.394
asoslangan
model
CNN 0.955 0.746 0.828 0.680
LSTM 0.885 0.907 0.890 0.925
LSTM + 1 0.904 0.914 0.887 0.943
GloVe

o CNN modeli umumiy baholash bo‘yicha eng yuqori natijalarni ko‘rsatdi:
aniglik (0.955) va F1 ko‘rsatkich (0.746). Bu model aniglik va chagiruv
o‘rtasida samarali muvozanatga erisha olganligini ko‘rsatadi [4][5].

« SVM va Logistik regressiya modellarining aniqligi yuqori bo‘lsa-da, chagiruv
ko‘rsatkichlari nisbatan pastroq. Bu esa ayrim toksik izohlarni aniglay olmasligi
mumkinligini bildiradi.

« LSTM modeli CNN modelidan biroz pastroq natija ko‘rsatdi: aniqlik
(accuracy) 0.885, F1 ko‘rsatkichi 0.907. Bu muvozanat yaxshi va model har
ikkala ko‘rsatkichni ham yuqori darajada ushlab turmoqgda [2].
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« LSTM + GloVe modeli LSTM modelini o‘zini ishlatilgandagidan yuqori
natija beradi, birog CNN modelidan kam: aniglik (accuracy) 0.904, F1
ko‘rsatkichi 0.914. Bu ko‘rsatkichlar modellarning samarali ishlashini bildiradi
[2].

« Kalit so‘zga asoslangan model barcha baholash mezonlari bo‘yicha eng past
natijalarni ko‘rsatdi. Bu model toksik ifodalarni aniqlashdagi murakkabliklarni
samarali yengib o‘ta olmaganini anglatadi.

« Complement NB modeli esa yuqori chagiruv (0.805) ko‘rsatkichini namoyon
etgan bo‘lsa-da, uning aniglik darajasi (0.424) past bo‘lib, bu model ko‘p sonli
soxta ijobiy (false positive) natijalarni gayd etganini bildiradi [18].

Aniqlik bo'yicha modellarni taggoslash
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1-rasm: Modellar bo‘yicha aniqglik (accuracy) taqqoslash
CNN, SVM va Logistik regressiya modellarining aniqlik ko‘rsatkichlari eng yuqori
bo‘lgan, bu esa ularning toksik kontentni aniglashdagi kuchli klassifikatsiya
qobiliyatini ko‘rsatadi. Complement NB modeli esa eng past aniqlikka ega bo‘lgan.

F1 score bo'yicha modellarni tagqoslash
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2-rasm: Modellar bo‘yicha F1 ko‘rsatkich tagqoslash
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F1 ko‘rsatkich — aniqlik va chaqiruv o‘rtasidagi muvozanatni ifodalovchi asosiy
mezondir. LSTM va LSTM+GloVe modeli boshga modellar bilan solishtirganda
yuqori F1 ko‘rsatkichini namoyish etgan. Bu model soxta ijobiy (false positives) va
soxta salbiy (false negatives) xatolarini kamaytirish imkoniga ega. Kalit so‘z modeli
esa F1 bo‘yicha eng past ko‘rsatkichga ega bo‘lib, bu uning aniqlik darajasi sust
ekanini ko‘rsatadi.

Precision bo'yicha modellarni taggoslash
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3-rasm: Modellar bo‘yicha aniqlovchanlik (precision) taqqoslash

Aniqglik — model tomonidan toksik deb topilgan izohlarning nechta hagigatan toksik
bo‘lganini ko‘rsatadi. Eng yuqori aniglik (0.909) SVM modeli tomonidan gayd
etilgan, undan keyingi o‘rinlarda Logistik regressiya, LSTM va LSTM+GloVe va
CNN turadi. Kalit so‘zga asoslangan modelning aniqligi past bo‘lib, bu uning toksik
bo‘lmagan izohlarni xato tarzda toksik deb baholash ehtimolini ko‘rsatadi.

Recall bo'yicha modellarni tagqgoslash
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4-rasm: Modellar bo‘yicha chaqiruv (recall) tagqoslash
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Chagiruv — asl toksik izohlarning nechta qismi model tomonidan to‘g‘ri
aniglanganini bildiradi. Complement NB modeli eng yuqgori chagiruv (0.805)
ko‘rsatkichiga ega, bu esa uning toksik kontentni yaxshi aniqlash qobiliyatiga ega
ekanini ko‘rsatadi. Biroq bu yuqori chaqiruv past aniqlik evaziga erishilgan bo‘lib, bu
ko‘plab soxta ijobiy holatlarga olib keladi. CNN modeli, chaqgiruv (0.680) ko‘rsatkich
bilan, toksik izohlarni aniqlash va noto‘g‘ri baholashlar sonini kamaytirishda balansli
ishlashni namoyon etdi. Kalit so‘z modeli esa eng past chaqiruv (0.262) ko‘rsatkichga
ega bo‘lib, bu model toksik izohlarning katta qismini aniqlay olmaganini ko‘rsatadi.

Xulosa sifatida:

o CNN modeli barcha mezonlar bo‘yicha yetakchi bo‘lib, chuqur konvolyutsion
qatlamlar yordamida matnning semantik (ma’nodagi) xususiyatlarini samarali
ajratib olish orgali boshga modellarni ortda goldirgan.

o LSTM, LSTM+GloVe modeli F1 ko‘rsatkich, precision, recallda yuqori
natijalarni qayd etgan bo‘lsa ham, aniqlikda CNN eng samarali natijani
ifodalaydi.

« SVM va Logistik regressiya modellarining aniqligi yuqori bo‘lsa-da, ular ba’zi
yashirin yoki bilvosita toksik kontentni aniqlashda sustlik ko‘rsatgan.

« Complement NB yuqori chaqiruvga erishgan bo‘lsa-da, ko‘plab noto‘g‘ri
tasniflashlar bilan yuzaga kelgan va bu real vaqtli tizimlar uchun muammo
tug‘diradi.

. Kalit so‘z asosidagi model kontekst va kinoyani tushuna olmaydi. Bu model
tezlik talab etiladigan sharoitda boshlang‘ich filtr sifatida foydali bo‘lsa-da, uni
albatta qo‘shimcha nazorat tizimlari bilan qo‘llab-quvvatlash zarur.

Tadqiqot shuni ko‘rsatadiki, toksik izohlarni aniglashda CNN modeli eng magbul
yechim hisoblanadi. U aniq natijalar va ishlash barqarorligini bir vaqtda ta’minlaydi,
bu esa uni real muhitlarda qo‘llash uchun ayni muddao qiladi.

XULOSA.

Ushbu tadgigot doirasida Complement Naive Bayes, SVM, Logistik regressiya,
LSTM, LSTM+GloVe, CNN va kalit so‘z asosidagi model kabi turli model Jigsaw
Toxic Comment Classification to‘plami asosida baholandi. Ushbu modellar toksik
1zohlarni aniqlash jarayonida yuzaga keladigan notekis ma’lumotlar tagsimoti va turli
til shakllari kabi muammolarni yengib o‘tish salohiyati bo‘yicha sinovdan o‘tkazildi.
Tadqiqot natijalari shuni ko‘rsatdiki, CNN modeli barcha asosiy baholash mezoni —
aniqlik bo‘yicha eng yuqori natijalarga erishdi. SVM va Logistik regressiya
modellarining umumiy aniqligi yuqori bo‘lsa-da, ularning chaqiruv ko‘rsatkichlari past
bo‘lib, ayrim toksik izohlar e’tibordan chetda qolgan. Complement Naive Bayes
modeli esa yuqgori chaqiruv ko‘rsatkichiga erishdi, ya’ni ko‘p toksik izohlarni anigladi,
biroq bu yugori soxta ijobiy xatolar evaziga yuz berdi. Eng past samaradorlik kalit so‘z
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asosidagi modelda kuzatildi, chunki u yashirin (implicit) yoki kinoyali toksiklikni
aniglay olmadi. Bu model fagat oddiy holatlardagi aniq toksik ifodalarni aniglay oladi
va faqat yordamchi filtr sifatida qo‘llanishi mumkin. LSTM, LSTM+GloVe
modellarining yuqorida berilgan ko‘rsatkichlari batch size = 64 bo‘lgandagi
natijalar bo‘lib, qo‘shimcha xotira talab qiladi. Boshga modellar bilan bir xil
ya’ni batch size = 32 bo‘lganda samarali natija bermaydi. Umuman olganda, batch
size = 32 bo‘lganda CNN modeli, batch size = 64 bo‘lganda esa LSTM,
LSTM+GloVe modellari toksik izohlarni aniglash vazifasida eng ishonchli tizim
sifatida o‘zini ko‘rsatdi.

ADABIYOTLAR RO‘YXATI

[1]. J. Risch and R. Krestel, “Toxic comment detection in online discussions,” Deep
learningbased approaches for sentiment analysis, pp. 85— 109, 2020.

[2]. Nur ‘Aqilah Aminuddin, Taniza Tajuddin, Sofianita Mutalib, Siti Rafidah
Muhamat Dawam, Noor Rasidah Ali, Mazura Mat Din. “DEEP LEARNING-BASED
CLASSIFICATION OF TOXIC ONLINE COMMENTS USING LONG SHORT-
TERM MEMORY (LSTM) FOR SENTIMENT ANALYSIS”, in Journal of
information system and technology management: VVolume 9, issue 37, pp 352-368,
December 2024.

[3]. M. Mozafari, R. Farahbakhsh, and N. Crespi, “A bert-based transfer learning
approach for hate speech detection in online social media,” in Complex Networks and
Their Applications VIII: Volume 1 Proceedings of the Eighth International Conference
on Complex Networks and Their Applications COMPLEX NETWORKS 2019 8, pp.
928-940, Springer, 2020.

[4]. S. V. Georgakopoulos, S. K. Tasoulis, A. G. Vrahatis, and V. P. Plagianakos,
“Convolutional neural networks for toxic comment classification,” in Proceedings of
the 10th hellenic conference on artificial intelligence, pp. 1-6, 2018.

[5]. M. I. Pavel, R. Razzak, K. Sengupta, M. D. K. Niloy, M. B. Mugith,and S. Y.
Tan, “Toxic comment classification implementing cnn combining word embedding
technique,” in Inventive Computation and Information Technologies: Proceedings of
ICICIT 2020, pp. 897-909, Springer, 2021.

[6]. M. Zampieri, S. Malmasi, P. Nakov, S. Rosenthal, N. Farra, and R. Kumar,
“Predicting the type and target of offensive posts in social media,” arXiv preprint
arXiv:1902.09666, 20109.

[7]. D. Patel, P. K. D. Pramanik, C. Suryawanshi, and P. Pareek, “Detecting toxic
comments on social media: an extensive evaluation of machine learning techniques,”
Journal of Computational Social Science, vol. 8, no. 1, pp. 1-18, 2025.

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025 35



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 8

ISSN: 2181-3515

[8]. A. Bonetti, M. Mart'inez-Sober, J. C. Torres, J. M. Vega, S. Pellerin, and J.
Vila-Frances, “Comparison between machine learning and deep learning approaches
for the detection of toxic comments on social networks,” Applied Sciences, vol. 13, no.
10, p. 6038, 2023.

[9]. D. Q. Nguyen, T. Vu, and A. T. Nguyen, “Bertweet: A pre-trained language
model for English tweets,” arXiv preprint arXiv:2005.10200, 2020.

[10]. J. Pennington, R. Socher, and C. D. Manning, “Glove: Global vectors for
word representation,” in Proceedings of the 2014 conference on empirical methods in
natural language processing (EMNLP), pp. 1532— 1543, 2014.

[11]. A. Singh, D. Sharma, and V. K. Singh, “Misogynistic attitude detection in
youtube comments and replies: A high-quality dataset and algorithmic models,”
Computer Speech & Language, vol. 89, p. 101682, 2025.

[12]. H. Kajla, J. Hooda, G. Saini, et al., “Classification of online toxic comments
using machine learning algorithms,” in 2020 4th international conference on intelligent
computing and control systems (ICICCS), pp. 1119-1123, IEEE, 2020.

[13]. Z. Zhang, D. Robinson, and J. Tepper, “Detecting hate speech on twitter using
a convolution-gru based deep neural network,” in European semantic web conference,
pp. 745- 760, Springer, 2018.

[14]. P. Badjatiya, S. Gupta, M. Gupta, and V. Varma, “Deep learning for hate
speech detection in tweets,” in Proceedings of the 26th international conference on
World Wide Web companion, pp. 759-760, 2017.

[15]. J. Devlin, M.-W. Chang, K. Lee, and K. Toutanova, “Bert: Pre-training of
deep bidirectional transformers for language understanding,” in Proceedings of the
2019 conference of the North American chapter of the association for computational
linguistics: human language technologies, volume 1 (long and short papers), pp. 4171
4186, 2019.

[16]. S. Carta, A. Corriga, R. Mulas, D. R. Recupero, and R. Saia, “A supervised
multi-class multilabel word embeddings approach for toxic comment classification.,”
in KDIR, pp. 105-112, 2019.

[17]. M. W. Al Nabki, E. Fidalgo, E. Alegre, and 1. De Paz, “Classifying illegal
activities on tor network based on web textual contents,” in Proceedings of the 15th
Conference of the European Chapter of the Association for Computational Linguistics:
Volume 1, Long Papers, pp. 35-43, 2017.

[18]. A. Schmidt and M. Wiegand, “A survey on hate speech detection using
natural language processing,” in Proceedings of the fifth international workshop on
natural language processing for social media, pp. 1-10, 2017.

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025 36



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 8

ISSN: 2181-3515

DOI: https://doi.org/10.5281/zenodo.15670344

PREVALENCE OF NODULAR GOITER AMONG THE POPULATION OF
THE SAMARKAND REGION

Negmatova Gulzoda Shukhratovna
Samarkand State Medical University, PhD, Associate Professor of the Department of
Endocrinology, Republic of U zoekistan, Samarkand

Salimova Dildora Erkinovna
Samarkand State Medical University, Assistant of the Department of Endocrinology,
Republic of Uzbekistan, Samarkand

Makhmudova Intizor Abdurauf gizi
Samarkand State Medical University, Student of the Faculty of general medicine,
Republic of Uzbekistan,Samarkand

ABSTRACT
This paper examines the prevalence of nodular goiter in the Samarkand region.
The current state and factors influencing the development of nodular goiter in iodine-
deficient zones are analyzed.
Keywords: nodular goiter, solitary goiter, conglomerate goiter, subclinical

hypothyroidism, manifest hypothyroidism.

Introduction

Nodular goiter develops as a result of enlargement of the thyroid gland for various
reasons. Usually such enlargement occurs due to the formation of nodules in the thyroid
gland. Such nodular formations can be single or multiple.

According to WHO, approximately 200 million people worldwide suffer from
euthyroid nodular goiter. In general, according to various estimates, up to 50% of the
adult population may have thyroid nodules, and in 2024, the total number of patients

in the Samarkand region was 306 patients.
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The aim of the study: to study the prevalence of thyroid nodules in the
Samarkand region based on patient visits to the outpatient clinic of the Republican
Specialized Scientific and Practical Medical Center of Endocrinology named after
Academician Y.Kh. Turakulov in 2024.

Materials and methods of the study: outpatient cards of 60 patients who visited
the clinic in 2024 and were diagnosed with nodular or multinodular goiter were studied.
All patients underwent thyroid ultrasound and thyroid hormones free T4 and pituitary
hormone TSH were tested.

Results: during examination of thyroid function, the average level of TSH was
3.243.6 ulU/ml, free T4 15.3+15.8 pmol/l. 70% (42) of patients were euthyroid (TSH
1.4+2.9), 18% (11) had subclinical hypothyroidism (TSH 5.5+6.7), 11.6% (7) had
manifest hypothyroidism (TSH 8.2+9.4).

Conclusions: In 42 patients examined with thyroid nodules who sought
consultation, there was a thyroid dysfunction in the form of euthyroidism, 11 patients

had subclinical hypothyroidism, and 7 patients had manifest hypothyroidism.
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ABSTRACT

The article provides basic information about the hormone aldosterone, the
disease caused by its dysfunctional regulation, and the role of the hormone in the
development of Chronic Kidney Disease. It also compares CKD with normal
aldosterone levels and CKD with hyperaldosteronism.

Key words: aldosterone, renin—angiotensin—aldosterone system (RAAS),
Adrenocorticotropic hormone (ACTH) hyperaldosteronism, kidneys, CKD (Chronic
Kidney Disease).

Introduction. Aldosterone is a steroid hormone produced in the zona glomerulosa
of the adrenal cortex (outer layer of the adrenal glands). Its primary function is to
regulate sodium and potassium balance, and hence control blood volume and pressure.

Regulation:
Aldosterone secretion is mainly regulated by:

o The renin—angiotensin—aldosterone system (RAAS) — especially angiotensin II
o Serum potassium levels (1K* stimulates aldosterone release)
o Adrenocorticotropic hormone (ACTH) — to a lesser degree
Normal blood levels:
« Plasma aldosterone concentration (PAC):
o In upright position: 4-31 ng/dL
« In supine position: 2-9 ng/dL
Note: reference ranges vary by lab and testing method
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Hyperaldosteronism is a clinical condition characterized by excessive production
of aldosterone, a mineralocorticoid hormone secreted by the adrenal cortex. It leads to
increased sodium retention, potassium excretion, and water reabsorption, resulting in
hypertension, hypokalemia, and metabolic alkalosis.

There are two main forms:

« Primary hyperaldosteronism (PA) — caused by autonomous aldosterone
secretion, most commonly due to an adrenal adenoma or bilateral adrenal
hyperplasia.

« Secondary hyperaldosteronism — due to increased renin-angiotensin system
(RAS) activity, often caused by volume depletion, heart failure, or renal artery
stenosis.

Chronic Kidney Disease (CKD) is a progressive, irreversible condition characterized
by a decline in kidney function over time. It is defined by:

o A glomerular filtration rate (GFR) < 60 mL/min/1.73 m? for >3 months
and/or

« Evidence of kidney damage (e.g., albuminuria, abnormal urine sediment,
structural abnormalities)

CKD is classified into five stages based on GFR, and it is associated with increased
risk of cardiovascular events, end-stage renal disease, and mortality.

Result and Discussions. Aldosterone plays a significant role in the pathophysiology
of chronic kidney disease (CKD) beyond its classical function in fluid and electrolyte
balance. Elevated aldosterone levels, particularly in the setting of hyperaldosteronism,
contribute directly to renal damage through several mechanisms that are independent
of blood pressure regulation. It also promotes renal inflammation and fibrosis by
stimulating the expression of proinflammatory cytokines (e.g., TNF-a, IL-6) and
profibrotic mediators such as transforming growth factor-beta (TGF-B). These
processes lead to structural damage, including glomerulosclerosis and tubulointerstitial
fibrosis. As well as he increases the production of reactive oxygen species (ROS) in
renal tissues, leading to oxidative stress, endothelial injury, and capillary rarefaction.
This impairs renal microcirculation and contributes to progressive nephron loss.3.
Podocyte Injury and Proteinuria Experimental and clinical studies have shown that
aldosterone can damage podocytes—the specialized cells in the glomeruli responsible
for filtration—resulting in increased permeability of the glomerular basement
membrane  and the development of albuminuria or  proteinuria.
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Table 1
Comparative Clinical Case Summary: The Role of Aldosterone in CKD Progression
Patient A (Normal . :
Parameter Aldosterone) Patient B (Hyperaldosteronism)

Age / Sex 56 years / Male 54 years / Male
Primary Diagnosis Eeiﬁrztpaa%i:) (hypertensive CKD stage 3 (primary aldosteronism)
Blood Pressure 135/85 mmHg (controlled) 155/95 mmHg (resistant to treatment)
Serum Potassium 4.2 mmol/L 3.1 mmol/L (hypokalemia)
eGFR 52 mL/min/1.73 m? 52 mL/min/1.73 m?
Plasma Aldosterone ||7.5 ng/dL (normal) 32 ng/dL (elevated)
Aldosterone-to-Renin |\ o) High (diagnostic for PA)
Ratio
Proteinuria Mild (300 mg/day) Moderate—Severe (1.2 g/day)
Renal Ultrasound Mild cortical thinning Normal size, but echogenic cortex
RAAS Blockade Good blood pressure control, Suboptimal BP control, rising
Response stable GFR creatinine

. ACE inhibitor + lifestyle Spironolactone + adrenal CT
Intervention

changes (adenoma found)

6-Month Renal Stable eGFR, proteinuria Improved potassium, stabilized
Outcome unchanged proteinuria
Long-Term Prognosis ||Slow progression over years Risk of faster GFR decline if untreated

NOTE:

o Patient A presents with typical hypertensive CKD. The absence of excess
aldosterone means his disease progression is more predictable and manageable
through conventional therapy (RAAS blockade, BP control, etc.).

o Patient B demonstrates classical features of primary hyperaldosteronism
(PA) — resistant hypertension, hypokalemia, and disproportionately high
proteinuria despite similar eGFR. The excessive aldosterone contributes directly
to glomerular injury and renal fibrosis.

Early diagnosis of PA allowed for initiation of mineralocorticoid receptor antagonist
(MRA) therapy, resulting in partial reversal of metabolic disturbances and stabilization
of renal function.
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Clinical Implications:

Hyperaldosteronism is an independent risk factor for faster CKD
progression.

Screening for PA should be considered in CKD patients with resistant
hypertension, hypokalemia, or proteinuria out of proportion to GFR.
Targeted therapy (e.g., MRASs or adrenalectomy) can significantly improve
outcomes if instituted early.

Conclusion. Aldosterone, while essential for maintaining electrolyte and fluid
balance, plays a detrimental role in the progression of chronic kidney disease (CKD)
when present in excess. Hyperaldosteronism, especially in its primary form,

contributes to renal injury through mechanisms that go beyond hypertension,
including inflammation, oxidative stress, podocyte injury, and fibrosis. The
comparative analysis of patients with and without aldosterone excess highlights the
clinical significance of recognizing and addressing hyperaldosteronism in CKD
patients.

Timely diagnosis and appropriate treatment — such as mineralocorticoid
receptor antagonists or adrenalectomy — can mitigate the harmful effects of
aldosterone on renal structure and function, slow the decline in glomerular
filtration rate, and improve long-term prognosis. Routine screening for primary
hyperaldosteronism should be considered in CKD patients with resistant
hypertension, unexplained hypokalemia, or proteinuria out of proportion to renal
function.

Understanding the endocrine—renal axis, particularly the role of aldosterone in
CKD pathophysiology, is essential for the development of targeted therapies and
for improving renal and cardiovascular outcomes in affected individuals.
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CAHOAT KATTHK YNKUHIUJIAPUHU KAUTA UIJIAIIL: TAIKAKOT
BA EHJAIIIYB
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Aunnomauusn: Yoy maxonaoa canoam Kammux Y4UKUHOULAPUHU KAUIMA ULUAALU
AHCAPAEHU 8 VHUHE IKOJOSUK, UKMUCOOUU XaAMOA MEXHOI0SUK HCUXAMIAPU MAXAUT
kununaou. Canoam uwinad yuKkapuuiuoan YuKkaouean Kammux YUKUHOUIApHU Kauma
uwnaw ampogh-mMyxumuu Xumosi KUIUWL, pecypclapHu medcaul 8a dHepeus uuiab
YuKapuw MaKkcaouoa Myxum axamusamea sed. Taokuxomoa kauma uiiauHuHe acocul
VCYNaApu — MeXaHuK, mepma, KUMEBUL 8a OUONO2UK YCYIIAp XaKuoa cy3 bopaou. Xap
Oup ycymHuHe camapaoopiueu, ap3aiiukiapu 8a KAMYUIUKIAPU KYPpUb Yuxuiaou.
Lllynuneoex, canoam YUKUHOUNAPUHU KAUMA UWIAWHUHE UKIMUCOOUL HCUXAMAApU
Xam MyXoKama KUIUHAOU, JHCYMAAOAH, MEXHOJO02UK JHCapaéuiap yuyH 3apyp Oyieau
uneecmuyusap ea pecypcaap. Maxkona canoam yukUHOULAPUHU KAUMA UULIAUIHUHE
Kenasxcakoazu UCmMuKOOIIAPUHY 64 UHHOBAYUOH MEXHONOSUANIAPHU YpeaHuued
Kapamuiean magCusiapHu Xam maxKoum d9maou.

Kanum cy3znap: Canoam uukunmounapu, kKauma uwiiaui, Mexamux xauma

uwnaw, KuUMEgull Kauma uwiiawi, OUONoSUK Kauma Uwiaui, ampog-myxum,
uKmucoouti 6apKapopaux, 9K0I02UK XA8HCU3IUK, MEeXHOI02UIAD.

Annotation: This article analyzes the process of processing industrial solid
waste and its environmental, economic and technological aspects. Recycling solid
waste from industrial production is important for the purpose of protecting the
environment, saving resources and generating energy. The study talks about the main
methods of processing — mechanical, thermal, chemical and biological. The
effectiveness, advantages and disadvantages of each method are considered. The
economic aspects of industrial waste processing are also discussed, including the
investments and resources required for technological processes. The article also
presents future prospects for industrial waste recycling and recommendations aimed
at studying innovative technologies.

Keywords: industrial waste, processing, mechanical processing, chemical

processing, biological processing, environment, economic stability, environmental
safety, technologies.
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Aunomayua: B osmoti cmamve ananuzupyemcs npoyecc nepepabomiu
NPOMBIULIEHHBIX MBEPObIX OMX0008 U €20 JIKOJo2UYecKue, IKOHOMUYecKue Uu
mexHonocuueckue acnekmol. Illepepabomrxa meepovix 0mMX0008 NPOMBIUIEHHO2O
NpoU3800CMEa 8AXHCHA Ol 3AWUMbL OKpYdHCaroujeli cpedvl, IKOHOMUU Pecypco8 U
npouzeoocmea 3uepeuu. B uccnedosanuu paccmampusaiomcs 0cHO8HblE MemoObl
0bpabomku-mexanuieckue, mepmudeckue, xumuyeckue u ouonozuveckue. bByoym
paccmompenvl I¢hGHexmusHoCmb, NPeUMyuecmsd u HeOOCMAmKU Kaicoo2o Memood.
Taxoice obcyscOaromess IKOHOMUYECKUE ACNeKmbl nepepadomKu  NPOMbIULTIEHHBIX
OMX0008, GKIIOUAS UHBECMUYUU U PeCypCbl, HeobXooumbvle 0/ MEeXHON0SULeCKUX
npoyeccos. B cmamve maxoice npeocmasnenvt 6yoywiue nepcnekmussbl nepepaboomsu
NPOMBIULIEHHBIX ~ OMX0008 U  DEKOMEHOAyuu, HANpAaeieHHvle Ha  U3ydeHue
UHHOBAYUOHHBIX MEXHOIO2UI.

Knrouesvie cnosa: npomviuiieHuvie omxoovl, nepepabomia, MexaHuyecKdasl
nepepabomka,  mepmuyeckass — nepepaoomka, — Xumuyeckas — nepepaoomka,
buonocuueckas nepepadbomra, OKpyHcarowas cpeoda, IKOHOMU4ecKkas ycmoudugocms,
9KOI02U"ecKas Oe30nacHoCms, MeXHOL02UMU.

Canoar uiad YuKapuil kapaéHiiapu — UKTUCOAUETHU PUBOKIIAHTUPHUIITHUHT
acocuil TapkubOuii KucmiapujaH Oupu OYnuO, ymap unuiad YMKapuil Ba XU3MAT
KYpCaTUIll COXAIIAPUHUHT PUBOXKJIAHUIINTA KaTTa TabCUp Kypcataau. bupok, caHoar
daonmusaTH HATWXKACcHAA o3ara KejlaJuraH KaTTHUK YUKUHAWIAp aTpod-myxutra
Kugaui xaBd TyFaupuiid MyMkuH. CaHoaT YMKUHIWIApU — Oy unuiad 4uKapuiil
*Kapaéunapuaa €Ku MaxcyJoTiap UCTe MO KUIMHTaHUaH KeWUH XOCHIT OYJaauraH,
KaliTa WIUIan, YTUIU3aTCHs KUIUII €K € K KUJIuI 3apyp OyiraH Marepuaiap Ba
Moaaanapaup. CaHoat YUKUHAUIAPU TapKUOUIa METasll, MJIACTUK, IIHIIA, KUMEBHI
Mojanap, Kypwidil MaTepuaiapy, OpraHuK YMKUHAWIAp Ba OomKaigap OViuiu
MyMKHH. YOy 4YuMKUHIuIap Hadakat TabuatHu HQIOCIaHTHpPAIW, OAJKH HHCOH
caJloMaTiUTura xaMm XxaBd coJaayd, YyHKHM YJap XaBOHU, CYBHM Ba €pHU
uduocnantupuimn mymkuH. Iy cabGabmm, caHoaT YMKUHAWJIAPUHMU OOIIKAPHUII Ba
yJIapHU KaiTa UIIIail J0J13ap0 9KOJIOTMK Macanajiapjad oupu 0yimud KoJIMOK/a.

Canoatr YMKHMHAWIAPUHY KalTa UIUIAIIHUHT aXxaMusaTu pakat aTpod-MyXUTHU
XUMOSI KMUJIMII OWiaH yeksianMaiau. by skapaéH, myHuHraex, Tabuuii pecypciapHu
TeXaIll, YHEPTUS UILIA0 YUKAPHUII Ba UKTUCOANM OapKapOpJIMKHU TabMUHJIAIITA XaM
XU3MaT Kwiaad. SlHru matepuaiiap Ba DHEPryUs MaHOAJapyuHU WIUIA0 YUKAPUII
MMKOHUATIAPU CaHOAT YUKUHAWIAPWUHU KailTa MOUIalll OpPKAJIM o3ara KeJaju.
Macanan, miacTuK €Kd MeTaul YMKUHIWJIAPUHU KaWTa HIUIAll OPKAJIU SIHTH
MaxcCyJIOTJIap UILIa0 YUKAPWIKMIIY MyMKHH, Oy 3ca UILIa0 YUKApUIL XapaxaTIapuHu
KamMalTUpaau Ba pecypciapHu Texamra €Epaam Oepaau. Illy Ownan Owpra,
YUKUHJWIAPHU KaiTa MIIUIAIIIA 3aMOHABUIN TEXHOJOTHUSJIADHUA KYyJUIall, SHEprus Ba
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xomamé capbuHd KamaiTupumra Epaam  Oepamu, Oy 3ca TI00QT  UKIAM
y3rapunuiapura Kapiiy Kypauja MyXuM axaMusTra ara.

bupok, caHoaT 4YMKUHAWJIAPUHM KaWTa HILIAIl JKapa€HW y3ura Xxoc
KUMMHYWIMKIIAPHU XaM Y3 uuura ojiagu. bupunun HaBOaTaa, xap Oup caHoat Typuaa
YUKUHUWJIAPHUHT XYCYCUATIIApU Ba TapKuOu Typiuda O0Yiaub, Oy 3ca ylapHU Kaiita
WIUIanga TypJid YCYJUIAPHUHT KYJUIAHWJIWIIMHUA TakKo30 3Taau. MHCON y4yH,
METaJUTyprusi caHoaTH/ia XOCWJI OYiajauraH YMKUHAWIAPHU KalTa HIUIanm OuiaH
MJIACTUK €KW OPTAHWK YMKWHIWIAPHA KaiTa HIIiam ycyyuiapu ¢apk Kuiaau. byHman
TalIKapy, KalWTa WIDIANl TEeXHOJOTHSUIADUHUHT  KYIUlad yCyJulapu  FOKOPH
WHBECTHUIMSUTAPHU Tajgad KWWK MYMKHH, Oy 3ca KHYUK Ba ypTa OW3HEcCIap y4yH
UKTHCOJUN KUXATIaH OFvp OYynuiu MyMKHH. ByHnmail TexHosorusuiapHud uuuiad
YUKHUII Ba dKOPUHU ATHUIII KaTTa KalKuTajl Ba pecypcliapHu Tanad KUjiaju.

Ymby makoiaaa caHoaT KaTTHK YMKUHIWIAPUHU KalTa WIUIAITHUHT acOCUM
yCyJIIapH, YIAPHUHT camapaiopinuri, ap3auiMKiIapy Ba KaMUWIUKIApY, ITYHUHTICK,
mioban  Taxpubanap TaxJWJI  KWIMHAAW. TaJKUKOT  HaTWKalapu, caHoaT
YUKUHAWIAPUHY KalTa WIUIAIIHUHT KeJaXakJard HWCTUKOOJIapu Ba WIMHUM-
TEXHOJIOTMK EHJIAIIYBJIAp XaKKWJa TABCUSJIAPHU Y3 MUMra ojiaav. Makcaja — caHoar
YUKWHJWIAPUHU KaWTa WIJIAll >KApaEHUHUHT CaMapaJopJIMTHHU OLIWPHUILI Ba
AKOJIOTUK 0apKapOPIMKHU TaAbMUHJIAIITA KYMaKIAIUAIIHD.

Metonosorusi. Ym0y TaAKAKOTHHUHT METOJOJOTHAICH CaHOAaT KaTTHK
YUKUHAWIAPUHY KaiTa UIUIALI )Kapa€HUHU YyKYyp TaxXJIW1 KAJIUIIHU Y3 UUUra OJaiu.
TagkukoTaa Oup HeuTa UMUK Ba aMaluid MeToap/ad GhonganaHuaan, )KyMmiaaaH,
anabuETIapHu TaxJ W1 KWINII, CTATUCTUK MabIyMOTJIap Ba cace CTyau (amanuérra
OouJ1 TAIKUKOTIIApP) yCyJUIapu KYuTaHUWIAU. TaJKUKOTHUHT aCOCUN MaKcaJau — CaHoaT
YUKWHJIWIAPUHU KaWTa WUUIAIIHUHT TYpJd YCYJUIADUHU YPTaHUII Ba YJIAPHUHT
camapaaopiuruau anukiaanup. [y Ounan Oupra, KaiTa UILIIANI kapaéHIapUHUHT
aTpo(-MyXuTra TabCUPH Ba UKTUCOAMM (oiiamapu xaM YpraHWIIu.

TankuKoT KyrWugara METOI0J0TMK EHIAITYBIIAPHU Y3 UUWTA OJIAJIN:

Namuii agaduérnapau taxjimi KM, TagKUKOTHUHT OMPUHYM OOCKUYHU
UMUK anabuériap, Makojajiap, WIMHN >KypHaJl Ba KUTOOJAp TaxXJWi KWJIHUIITa
acocyianrad. by Oockuyja caHoaT YMKUHIWJIAPUHM KalTa MILam Oyiindya CYHITU
WIMUNA TAIKUKOTIAp Ba amManuéTiap Vpranwiau. Anabuériap, )KyMmiaaaH, YKOJIOTHK
Ba CaHOAT TEXHOJOTWSJIADU COXAaCHJAaru SHTWINKJIAp, KauTa WIUIAIIHWUHT
camMapaJIopJINTy, TEXHOJIOTMK WHHOBAIMSUIAp Ba YMKUHIWJIAPHU OOMIKApUI Oyiirda
MaBXXyJl METO/JIap XaKuJa MabIyMOTIap TaKIUM 3TIU. YOy TaxJIWiI HaTH)Kacuaa
CaHOAT YMKUHJWJIAPUHYU KAWTA MIUIAIIHUHT TYypJIM YCYJUIAPH BA YJIAPHUHT Y3UTra XOC
ad3aUIMKIapU Xama KaMUINKIapy aHUKJIaHAIH.
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CratucTuk  Taxjawia:  TagKUKOTHHHT  WKKMHYM ~ OOCKWYM  CaHOaT
YUKWHIAJIAPUHA KalTa WIian OviaH OOFIMK CTaTUCTUK MabIyMOTJIADHU WHUFUII Ba
TaxJIWA Kuiaumijgad wubopaT. by Oockuyna Typiau caHoar TapMOKJIapuaa XOCHI
Oynaauran YMKWHIWIAP Ba yJIapHU KalTa UILIANI >KapaéHiapyu XaKuJaru CTaTUCTUK
MabIyMOTIap WUFWIAM. YIIOY MablyMOTIap, IIYHUHTNEK, YHAKUHAWIAPHU KaiTa
MIUTAIIHUHT UKTUCOAMM camapaJopiurd Ba KOJIOTMK TabCUPUHMU XUCOOJAIl Y4YYyH
nmatuirad. Cratucthka €paaMuja YMKWMHAWIAPDHU KalWTa WIUlall >Kapa€HUHUHT
MUKECH, Xapakariap Ba doiganap, KaiTa HIUIANTHUHT CaMapagopiIuTH, SHEPTUS
MCTE€ MOJM Ba YMKUHJWJIAPHU KaMaWTUPHUIN Japa)xacu KaOu mapamMerpiaap TaxjIui
KWIMHIA. TagkukoTaa KalTa WIUIAIIHUHT @ TYPJIW YCYJUIADUHUHT TAbCUPUHU
TAKKOCJAll YUYyH CTaTUCTHUK METOJJap, MacajlaH, PErpeCCUOH TaXJIMJI Ba TaXJIWJIMK
METOJIAP KYJUIAHUJIIU.

AMaanérra ouJx TaAKUKOTIAap: TaIKUKOTIa caHOAT YMKWHJIWJIAPUHU KailTa
WIUTAIIHY aMajjia KyJularaH KOMIaHUsIap Ba TapMoOKiIap Oyiinya cace CTyId yCyiu
KyJutaHwigu. by MeTon caHoat TapMOKJIapuaard KOHKpPET Xoiatiap, Takpuoaiap Ba
aManuéTiapHu YpraHui UMKOHUHU Oepu. CaHOaT YMKUHAWIAPUHY KalTa UIUIAIHA
MyBadHaKUATIA aMalira OlKUPraH KOMIaHUSJIAPHUHT Takpubaliapy Ba EHJIallyBIIapu
Taxun KwmHan. Cace cTyai acocuaa YMKWHAWIAPHHA KaWTa UIUIAII Kapa€HHUIaru
OHT XY aMaJIUETIIAp, CaMapaJIv TEXHOJIOTUSIIAP, UKTUCOIUM Ba DKOJIOTHK KUXATiap
XaKuJa MabJIyMOTJIAp TYIUIAHIU.

Haruxanap. Canoar YMKMHAMJIAPWHUHT YMYMHH Xa:KMH Ba TapKuUOM.
TagkuKOT AaBOMHIA CAaHOAT TAPMOKIAPHUIAH OJWMHIAH MAabIlyMOTJIap AacoCHAa
YUKUHIWJIAPHUHT TapKuOW Ba MHUKAOpPW YpraHwiad. Mabiaym Oyiaumivya, caHoaT
YUKUHJIWIAPUHUHT TaxMUHAH 60% KaTTUK YMKUHAWIAPHU TAlIKWI 3Tajd, KOJraH
KHCMHM 3Ca CyIOK Ba ras makiujga Oynaau. byHna, metamnyprusi, KuM€ caHOaTH,
KYPWIHIII MaTepuajyiapy WIUIa0 YMKAPHUII Ba KUIUIOK XV KAJIUTH TapMOKJIApU SHT
KaTTa YUMKUHAWJIAPHA XOCWJ Kuiaau. MacanaH, MeTaulyprusi caHoaTua TEMUD,
myJiar Ba aJlOMUHUN HIIIA0 YMKApHII KapaéHiIapu HaTHKAacula KaTTa MUKIOpHa
MeTayul YUKUHAWIAPH, XyCyCaH, LUIAKJIap Ba KOoTUIIManap xocwi Oynamu. Kumé
caHoaTWJa 3ca 3apapiii KMMEBHM MOJJanap Ba yJapHUHI apajaliMaiapy acoCHu
YUKWHIWIAPHU TAlIKWI 3TaIu.

byHnan Ttamkapu, YMKUHAWIAPHUHT TapKUOW Ba KailiTa unuiamra OViraH
EumamryBnap TapMokiap Oyiimua (apk kumaau. babk3u caHoaT TapMoOKIapu
YUKUHIWJIAPHA KaliTa WIUiam oxkapaéHUHU MyKamMMan Wyiara Kyiran Oyoca,
Oomkanapy yuyH Oy jkapaéH Xajld PUBOKIAHUII OOCKUYHIa KOJTIMOKIA.

Mexanuk KaWTa MOuIam JxapaéHd. MexaHuK KalTa WOUIall CaHoaT
YUKUHJIWIAPUHU KAlTa WIUIAIIHUHT SHI KEHT TapKaJraH ycyauaup. TaakukoT
HaTWXKajJapura Kypa, MEXaHMK KalTa HIUIAll OPKAIM KATTUK YUKWUHIUJIAPHUHT
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taxMuHaH 35% kaiita unuianaaun. MexaHuK KalWTa WIUIANl Xapa€HU, acocCaH,
MaTepHaUTAPHUHT QXXPATUITUIIN, Maianant Ba CuH(IIapra OYIHHUIIN OPKAIN aMajra
ommpuwianad. By ycynm xyaa camapaid, YyHKM y HUcCOaTaH ap30H Ba OJJIUMU
TEXHOJIOTHsIIapra acociaHaau. bupok, Oy xapaHHUHT KaMUMUIIUTH IIYHAAKU, 0ab3u
Marepuaiiap, MacajiaH, OpraHuK YUKUHIWIap €Kku 0ab3u KUMEBMM Mojijanapra sra
YUKWHUIap MEXaHUK yCyJulap OMilad caMapaiu KaiTa uiianManiu. MexaHuk Kaita
U )kapaéHUHUHT ad3auTMKIapy opacuaa 3Heprus capdu HucOaTaH nmact 6yiauo,
KaliTa WIJTAHTaH MaTepHualIap/laH SHTM MaxCyJOT/Iap UIUIad YUKApUIl UMKOHUSTH
MaBXKY/I.

KuméBuii kalita nouiam skapaéiu. KuméEBui kanta mnuiam xapa€Huaa
CaHOAT YMKUHAWIApU KUMEBUW peakUusiiap OpKajlu KalTa WIIaHAIW, YJIApPHUHT
TapkuOW Y3rapTUpWIAA Ba SHIH MaxcyloTiap unuiad yukapwiaau. TaakukoTaa
KUMEBUM KaliTa uOUIall OpKaIM YUKAHAWIApHUHT 15-20% KaiiTa uWIUIaHUIINA
MYMKHWHIIMTH aHUKJIaHTaH. by yCyTHUHT acocuii a3aluinry myHaakd, KUMEBHUM KaiTa
UIIAl OPKaJIM HT XaB(QUIM Ba MypakkaOd YMKWHIWIAPHU XaM 3apapCHU3IaHTUPHUIIL
MyMKUH. Bupok, Oy ycyn KyJla FOKOpY MHBECTUIUSTIApHU Tanad Kuiaaau Ba xaBduiu
KUMEBUM Mojjanap OwWwIaH MWILIANIHKA Ha30paT KWIMII MyXUM axaMusTra ora.
Kumépuit kaiiTa unuiaii »xapaéHu Y3UHUHT YKOJIOTHUK XaB()CU3IUKKA TabcUupu OYiinya
MyXOKama KWJIUHUIIM Kepak, YyHKH Oy >KapaéHHU HOTYFpU amalira OIIWPHII
HaTWXacuaa stHru udrocianuin Manbanapy nanao OYIUIY MyMKHH.

buosoruk KauTa MuLIam KapaéHu. bUOJIOrMK KaiTa UIIUIAll YCYJIA OPraHUuK
YUKUHAWIAPHU MUKPOOPTaHu3Miiap €pAamMuja KalTa WIIAIIHU Y3 WYdra ojaiu.
TagkukoTAa OpraHUK YUKUHIWJIAPHU KailTa WIUIAII KapaéHUHUHT caMapaJopiiuru
IOKOPY DSKAHJIUTU aHUWKJaHraH. Ymoly ycyn €paamuaa yukusauiaapHuHr 30-40%
KalTa UIIUIAHUIIA MYMKHH. BHOJIOTHK KailTa WIllIall, alHUKCa, KUIIUIOK XY>KaJIuru Ba
03WK-OBKAT CaHOATH/Ia caMapasii KyulaHunaau. by skapaéHHUHT ad3aJUTUTH SKOJIOTHK
KUXaTIAaH To3a 0ynmb, KalTa UIIUIAaHTaH MaTepuasiapiaH ouoras KM KOMIIOCT Kabu
doiigany MaxcylnoTiap UIuiad YMKapuIlnl UMKOHUHU Oepaau. bupok, Oy ycyn ¢akar
OpraHUK YMKUHIWJIAPHU KaillTa WIUIAIIga caMapaind, OOollKa TypJapHU KaiTta
HIIaIIa 3ca KaMpokK Goitaanuaup.

YUuKHHAWIAPHY KAlTa MILIAIIHUHI UKTUCOAMI Ba IKOJOTUK TAbLCHPH.
TagkukoTAa caHOAT YMKUHAWIAPUHU KalTa WIUJIANTHUHT UKTUCOIWNA Ba IKOJOTHK
TabCHpH XaM OaxojlaHau. MexaHWK KalTa WIuiam Ba OHMOJOTMK KalTa WIIUIAII
YCYJTAPUHHUHT YKOJIOTHK TAhCUPH IHT TIACT 010, sHEpTUs capdu Ba aTpod-MyXHuTra
3apapiv YMKUHAWIAPHU KamMaWThupaau. bupok, Tepman KaWra HIUIAII YCyJIuaa
YUKUHAWIAPHUHT OKOPU Xapoparija EKWIWIIM HaTHXKacula YWUKapWIraH rasiap
aTpod-MyxuTHU udaocianTupaau. KumEsnil KaiTa MIUIAIIHUHT SKOJIOTHK TabCUPH
3ca aH4ya Mypakkal, YyHKHU XaB(Jiv KUMEBMIA Mo i1anap OujlaH “iuIail XaBpu MaBxy.
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Wkrucomuii )xuxaTaaH, MEXaHUK KalTa WILIA xkapaéHu HUcOaTaH ap30H Ba
KaM Xapaxatiu 0ynu0, Te3na goiiga KeNTUpUIIY MyMKHH. TepMan Ba KUMEBHI KaiiTa
WIIANI jkapa€Hiapu dca KaTTa WHBECTULMSIIApHU Tanad Kuiaau, Oy 3ca yIapHUHT
KEHT TapKAJIUIINTa TYCKUHINK KUJIaIau.

Myno3apa. CaHoaT UYMKMHIWJIAPUHHA KalTa MOUIAll  KapaEHUHUHT
caMapaJiopJiurd, aWHHUKCa, YCyJra, YMKUHIWIAPDHUHT TapKuOura Ba MaBXKYy.l
TeXHOJIoTHUsIapra OOFMK. MexaHuK KalTa MIUIall TEXHUKACU aCOCaH pecypclapHH
KaliTa WIUIAll y4yH KyJai Oynca-na, 6ab3u mMaTepuauiap yuyyH YHYAJIUK camapaiu
Ooynamacnuru MyMKuH. TepMan KailTa UILIam ycyauaa SHEPrus UIad YMKapuInuim
MyMKHWH, JEeKUH Oy xapa€H aTpod-MyXuUTHH HUGIOCTAHTUPYBUYA MOIAJIApPHU
yukapumra onund kenagu. Kumésmil kaiita mnuiampga xaBguu mojganap OuiiaH
UIUIAIIHA Tanad Kujaaau Ba Oy YCYJIHMHI MKTUCOIUMN >KMXATJIapU FOKOpU OYIUIIN
MYMKHH.

buonoruk KaiiTa WNUIAIIHUHT ad3ajuMTd IIyHJAKd, Yy Tabuuii »xapacHiap
OpKaJIM aMajra OIIMPUJIaJN Ba SKOJOTUK 3apapiap Kamasau. bupok, Oy ycyn ¢akar
OpraHuK YUKUHAWIAPHU KalTa MIUIAIIra IMKOH Oepajiy Ba CaHOAT YMKUHIUIAPUHUHT
Ool1IKa TypJlapuHU Kampad oJioiMaiau.

[lyHuHTACK, caHOAT YMKUHJWJIAPUHHU KalTa MIUIAla UKTHUCOIUMN KUXaTiap
XaM ~MyxuM axamusTrra ora.  Karra uHBecTMuusiap Tanad  KWIaguraH
TEXHOJIOTHsUIapHU PUBOXKIJIAHTUPHUII Ba amalira OLIMPUII, KHYMK Ba ypTa OuszHecnap
y4yH MyaMMoO TyFaupuind MyMkuH. [y ca6abmu, XyKymar Ba caHOAT CEKTOPUHUHT
XaMKOPJIUTH OpPKaJIM KalTa MIUIAII >Kapa€HJIapUHU PUBOXIIAHTHPUII Ba MOJUSBHMA
€paaM KypcaTHlll 3apyp.

XyJoca. CaHoaT KaTTUK YMKUHAWIAPUHU KaiiTa uiuiam aTpop-MyXuTHU XUMOS
KWIMII Ba PECYpCIapHH TeXallla MYXHM pOJ yiHauau. TaaKukKoTiaap UIIyHH
KypcaTaJuKH, KaliTa UIUIAIIHUHT CaMapaJopIurl YUKUHIWJIAPHUHT TYPH Ba yCyJira
oornuk. Kenaxkakna caHoaT YMKMHAWIAPUHY KaliTa UILIJIAIIHYI SIHAJja caMapaiii KUK
YUyH SIHTH TEXHOJIOTHSUTAPHU UIIIA0 YMKHIL, SKOJIOTHK XaB()CU3IMKHU TAbMUHIIAII Ba
MKTUCOAUM KUXaTJIapHu XucoOra onuii 3apyp. CaHoaT CEKTOpHU Ba XyKyMmar ypTacujia
camapalii XaMKOpJIMK, OapKapop PHBOXIIAHMIIHUHI aCOCHM OMWJUIapUIaH Oupu
OYIUIIIN MyMKUH.
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TASVIRLARDAGI SHOVQINLAR VA KONTRASTNI ETALONLARGA
TAYANMASDAN TAHLIL QILISH

Qodirov Rahimjon Rasuljon o‘g‘li
Muhammad al-Xorazmiy nomidagi Toshkent axborot texnologiyalar universiteti
tayanch doktoranti

Annotatsiya: Hozirgi kunda turli xil tasvirga olish qurilmalari orqgali
yaratilayotgan raqamli tasvirlar soni jadal sur’atlar bilan oshib bormogda. Biroq, bu
tasvirlar tasvirga olish, qayta ishlash, sigish, saqlash, uzatish yoki ko ‘paytirish
Jjarayonlarida turli xil shovginlar ta’sirida sifatini yo ‘qotishi mumkin. Shovgin — bu
tasvirdagi ma’lumotlar sifatini buzadigan tasodifiy o ‘zgarishlar bo‘lib, tasvirdan
muhim axborotni ajratib olishga to ‘sqinlik giladi. Shu bois, tasvirdagi asosiy shovqgin
turlarini tahlil qilish va ularni o‘rganish tasvirni qayta ishlash sohasida muhim
ahamiyat kasb etadi.

Axborotni uzatish va gabul gilish jarayonida turli tashqi va ichki omillar sababli
olingan tasvirlar belgilangan sifat talablariga mos kelmasligi mumkin. Tasvir sifati,
asosan, kontrast, tiniglik, yorginlik va shovqgin kabi omillar bilan belgilanadi. Ushbu
ilmiy ishda Gauss, tuz va galampir, uniform, Puasson, spekl, Rayleigh va Rician kabi
keng tarqalgan shovqin turlari hamda tasvirlash jarayonida muhim rol o ‘ynaydigan
kontrast parametri tahlil gilingan hamda tasvir kontrastini etalon tasvirdan
fovdalanmasdan baholovchi mezonlar o ‘rganilgan.

Kalit so‘zlar: Piksel (Pixel), Ko ‘rsatkich (Indicator yoki Metric), Yorginlik
(Brightness), Kontrast (Contrast), Etalonsiz baholash (No-reference assessment),
Parametr (Parameter), Ehtimollik zichligi (Probability density), Gauss (Gaussian),
Tuz va galampir (Salt and pepper noise), Puasson (Poisson noise), Spekl (Speckle
noise).

Tasvirlash sohasida ragamli tasvirlarning yuqori sifatli va anigligi saglangan
vizual ko‘rinishga ega bo‘lishi muhim ahamiyat kasb etadi. Ammo, raqamli kameralar,
skanerlar yoki boshga tasvirga olish qurilmalari yordamida olingan tasvirlar har doim

ham yuqori sifat ko‘rsatkichlariga ega bo‘lavermaydi. Tasvir sifatini keskin
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pasaytiruvchi omillardan biri — bu shovqindir. Shovgin — bu tasvirdagi piksel
giymatlarining istalmagan va tasodifiy o‘zgarishlarini ifodalab, muhim tafsilotlarning
aniqligini pasaytiradi. Bunday o‘zgarishlar tasvirlash uskunasidagi sensorlarning
texnik cheklovlari, tashgi muhit sharoitlari yoki qurilmaning ichki elektron elementlari
sababli yuzaga kelishi mumkin. Shu sababli, ushbu tadgiqot ishida ragamli tasvirlarda

uchraydigan asosiy shovqin turlarini o‘rganish magsad qilib olingan.

Shovqin turlari

Puasson shovgini rentgen nurlari, ko‘rinadigan yorug‘lik va gamma nurlari kabi
elektromagnit to‘lginlarning statistik tabiatiga bog‘liq. Rentgen va gamma nurlari
manbalari vaqgt birligida fotonlar sonini chigaradi [2]. Fotonlar tasodifiy tebranishiga
ega bo‘lib, Puasson shovqinini hosil giladi.

Risian shovqini intensivligi asosan har bir tasvirni olishda mavjud bo‘lgan eng

yorgin teksturaga asoslanadi.
r2+v2 TV
P(r) = O_—rze_( 202 10052
P(r) - shovqgin mavjud bo‘lganda r uchun ehtimollik tagsimotini bildiradi. v - shovgin
bo‘lmaganda tasvir pikselining intensivligi, r - o‘lchangan piksel intensivligi, lg -
birinchi turdagi o‘zgartirilgan nolinchi tartibli Bessel funksiyasi va o shovginning

standart og‘ishini bildiradi.

Spekl shovqin. Bu kulrang darajadagi kichik farglarni keltirib chigaradi va tasvir

sifatini pasaytiradi [3].
N (x, y) = O(xy) * m(x, y)* + a(x, y)

bu yerda N(x,y) - kuzatilgan shovqinli tasvir, O(x,y) - asl tasvir, m (x,y) - multiplikativ
shovgin komponenti, a (x,y) - additiv komponent, x va y piksel joylashuvi
koordinatalari.

Tuz va galampir shovqini ijobiy yoki salbiy bipolyar impuls shovqini sifatida

namoyon bo‘lishi mumkin. U odatda noto‘g‘ri xotira joylashuvi, kamera sensorlaridagi
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piksel elementlarining noto‘g‘ri ishlashi yoki vaqtni belgilashda xatolar bo‘lganda
paydo bo‘ladi [1]. Uning ehtimollik zichlik funksiyasi quyidagicha hisoblanadi:

P, agar z = a
P(z) =1 Pp, agarz=>,
0, boshga hollarda

bu yerda impuls shovgin ehtimollik zichlik funksiyasi P(z) bilan berilgan, z - tasvir
piksellarining intensivlik giymati, agarda b > a bo‘lsa a - yorginlikning eng kichik
giymati, b - yorginlik eng katta qiymati, P, - a giymati bilan piksel buzilishi ehtimoli,
Py - b giymati bilan piksel buzilishi ehtimoli.

Rayleigh shovqin tagsimoti quyidagicha:

%(z—a)e‘(z‘a)2
P(z) = p , agarz = a

0, agar z<a

P(z) - Rayleigh shovqini uchun ehtimollik zichligi funksiyasi a,b - tagsimotning statik
xususiyatlarini aniglaydigan ba’zi musbat konstantalar (b# a) .

Uniform shovgini olingan tasvir piksellari diskret darajalarga kvantlanganda

hosil bo‘ladi. Uning ehtimollik zichlik funksiyasi quyidagicha ifodalanadi:

1

P(z) =<
@) {O,boshqa hollarda

P(2)- z intensivlikdagi shovqgin ehtimoli tagsimotini bildiradi, a-, va b- parametrlari

agaras<z=<b

intensivlik chegaralari.

Gauss shovgini deyarli barcha turdagi ragamli tasvirlarda uchraydigan va butun

tasvir bo‘ylab tagsimlanadigan shovqin turi hisoblanadi:

) _(z-w?
e 202
2T

P (Z) =

ag

bu yerda pg (Z) - ma’lum bir shovqin giymati, Z paydo bo‘lish ehtimolini tavsiflaydi,

z -intensivlik sifatida berilgan, z — u ni o‘rtacha qiymati va o standart og‘ish.
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Tasvir kontrastini oshirish — bu tasvirning tafsilotlari va anigligini yaxshilashga
xizmat giluvchi muhim jarayon hisoblanadi. Aynigsa, tibbiyot sohasida kontrastni
oshirish bemorlarga ortigcha nurlanish yuklamasdan to‘g‘ri tashxis qo‘yishga imkon
beradi. Agar kontrasti past bo‘lgan tasvirga kontrastni oshiruvchi algoritmlar
go‘llanilsa, natijada hosil bo‘lgan tasvirni baholash juda muhim ahamiyat kasb etadi.
Agar bu baholash subyektiv ya’ni inson fikriga asoslangan holda amalga oshirilsa, bu
professional ekspertlarning vaqti hamda resurslarini ko‘p talab giladi. Shu sababli,
ushbu ishda obyektiv baholash mezonlariga ustuvorlik beriladi. Obyektiv baholash esa
ikki toifaga bo‘linadi: etalonli baholash (ya’ni asl tasvir mavjud bo‘lgan holatlar) va
etalonsiz baholash (ya’ni asl tasvir mavjud bo‘lmagan holatlar).

Etalon baholash mezonlari l¢; asl va kontrasti past bo‘lgan lpaq tasvirga kontrast oshirish
algoritmlarini qo‘llash natijasidagi l. kontrasti o‘zgartirilgan tasvirni tagqoslash
asosida ularning yaqinligini aniglaydi. Agar ikkita tasvir gqanchalik yaqin bo‘lsa,

let ~ Ic
B2 (let,Ic )—opt baho shuncha yaxshi deb gabul gilinadi.

Etalon tasviri mavjud bo‘Imasa, etalonsiz mezonlar B; (I ¢) foydalaniladi.
Ushbu mezonlar umumiy tasvir xususiyatlarini hisobga olgan holda global yoki
qo‘shni piksellarni o‘z ichiga olgan lokal bo‘lishi mumkin. Amaliy masalalarda ko‘p
hollarda etalon tasvir mavjud bo‘lmaydi, shu sabab mazkur ishda etalonsiz kontrast
baholash mezonlari tadqiq gilinadi.

Xorijiy adabiyotlarni o‘rganish natijasida 34 ta kontrastni baholash mezonlari [1]
o‘rganildi, ulardan beshtasi tasvirni gayta ishlashni avtomatlashtirishda samaradorligi

bo‘yicha tanlandi va ushbu etalonsiz baholash mezonlar to‘plami K bilan belgilanadi:
K = {ku,kz2,k3,ka,ks}
Bunda k; — Veber kontrasti [2], ko — Mixelson kontrasti [1], ks — RMS kontrasti

[3], ka— Haralik kontrasti [1], ks — GCF kontrasti [4]. K to‘plamning har bir
elementining matematik ifodalanishi 1-jadvalda keltirilgan:

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025 55



https://t.me/Erus_uz

Educational Research in Universal Sciences

ISSN: 2181-3515

1-jadval. Etalonsiz baholash mezonlarining matematik ifodasi

VOLUME 4, ISSUE 8

Ko‘rsatkich
belgilanishi

Ko‘rsatkich
nomi

Hisoblash formulasi

Ko‘rsatkich parametrlari

Loy — tasvirdagi obyekt

__Loby— Lfon
Lfon

ki Veber ki yorqinligi,

Lyon— tasvir fon yorqinligi

Lmax — tasvirdagi maksimal
yorqinlik

Lmin— tasvirdagi minimal
yorqinlik

_ Lmax— Lmin

} )= -
k> Mixelson Lmax+ Lmin

s = \/1 S (Li— L) Li— i pikseldagi yorqinlik
k3 RMS n = :

i vaj - belgilangan yadrodagi
qo‘shni piksellarning kulrang
darajalari; ,- yadro o‘lchami,
pi— GLCM dan olingan
go‘shma ehtimollik massa

k4 Haralik N Wi (B )i

funksiyasi

Wy va ¢y berilgan
o‘lchamdagi tasvir
og‘irliklari va o‘rtacha lokal
kontrasti, N ruxsat darajalari
soni, W va gy s-ruxsatda
tasvir kengligi va balandligi

ks GCF -

Mazkur ishda tasvir kontrastini baholashda adabiyotlar tahlili [1,2] shuni
ko‘rsatadiki, K to‘plam elementlarining barchasi tasvir kontrastini to‘g‘ri hisoblamaydi
va k ki, » mezonlarning kamchiliklari bor. Shu boisdan,k ks, 4 va ks mezonlari
ko‘pchilik adabiyotlarda keltirilganligi uchun tadqiqotda sinov uchun olingan.
Hisoblash tajribasida k ks, 4 va ks mezonlar to‘g‘ri baholashini tekshirish uchun uchta
bazada tadqiqot o‘tkazilgan.

Xulosa. Hozirgi kunda tasvirga olish texnologiyalarining jadallik bilan
rivojlanishi tasvirdagi shovqinni kamaytirishga qaratilgan bo‘lsa-da, tasvirdagi turli
shovqin turlarini hamda ularning yuzaga kelish sabablari hagida chuqur bilimga ega
bo‘lish muhim sanaladi. Shu sababli, ushbu ish doirasida raqamli tasvirlarda eng ko‘p

uchraydigan shovqin turlari — Gauss, tuz va galampir, uniform, Puasson, spekl,
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Rayleigh va Rician shovginlari — o‘rganildi va ularning xususiyatlari tahlil qilindi.
Hisoblash tajribalari natijasida quyidagi xulosaga kelindi: adabiyotlar tahlili hamda
tajriba-tadqgiqot ishlari asosida ks, ks va ks mezonlari tasvir kontrastini aniglik bilan
baholay olishi isbotlandi. Ushbu mezonlar eng magbul va ishonchli baholash mezonlari

sifatida aniglangan.
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GLOBAL IQLIM O‘ZGARISHI SHAROITIDA SHOLI GENOFONDINING
ISTIQBOLLI MANBALARNI YARATISHDAGI AHAMIYATI

Eshmuradova A.A.

O‘simliklar genetik-resurslari ilmiy tadgiqot instituti stajyor tadgiqotchisi

Annotatsiya. Ushbu maqolada global iqlim o ‘zgarishi sharoitiga chidamli sholi
genofondini yaratishning muhimligi, shuningdek qurg‘oqchilik va issiq iqlim
o zgarishiga bardosh bera oladigan, global ozig-ovqat xavfsizligini ta’minlaydigan
istigbolli sholi manbalarini yaratishda zarur bo ‘Igan tadbirlar hagida ma’lumotlar
keltirilgan.

Kalit so‘zlar: sholi, iqlim, harorat, abiotik, geografik, qurg ‘oqchilik, sho ‘rlanish,
stress, genetik, bekkross.

Aunomauusn. B Oannoii cmamve npedcmasieHa UHDOPMAYUS O BANCHOCHIU
CO30aHUsl 2eHOOHOA puca, YCMouuUgo2o K 2100alIbHOMY USMEHEHUI0 KIuMamd, d
maxaice 0 HeobX0OUMbBIX Mepax No CO30AHUI0 NEPCNEeKMUBHBIX UCMOYHUKOS8 pUucd,
CNOCOOHBIX NPOMUBOCMOAMb  3ACYXe U JHCAPKOMY KIUMamy u obecnequsams
27100a1bHYI0 NPOO0BOILCMBEHHYIO OE30NACHOCTb.

Knrwuesvie cioea: puc, Kaumam, memnepamypa, a6u0muqe01<ue,
2eoepa¢uuecmte, 3acyxda, 3acojieHue, cmpecc, 2eHemuueCKuL7, 63KKpOCC.

Abstract: This article presents information on the importance of creating a rice
gene pool resilient to global climate change and the measures required to develop
promising rice sources that can withstand drought and hot climate conditions and
ensure global food security.

Key words: rice, climate, temperature, abiotic, geographic, drought, salinity,
stress, genetic, backcross.
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KIRISH

Bugungi kunda global iqlim o‘zgarishi donli ekinlar, jumladan sholi yetishtirish
tizimlariga jiddiy tahdid solmoqgda. Haroratning oshishi, suv tanqisligi, tuprogning
sho‘rlanishi, kasallik va zararkunandalar bosimining kuchayishi kabi omillar sholi
hosildorligini sezilarli darajada pasaytiradi. Shu bilan birga, aholi sonining ortib
borishi o0zig-ovqat xavfsizligini ta’minlash masalasini dolzarb muammoga
aylantirmoqda.

Dunyoda sholi maydonlari 112 davlatda taxminan 150 min gektarni tashkil etib,

har yili 500 mln tonna sholi doni yetishtiriladi. Sholi hosildorlik bo‘yicha donli ekinlar
ichida birinchi o‘rinda, umumiy ekin maydoni va yalpi mahsulot yetishtirish bo‘yicha
ikkinchi o‘rinda turadi [1].
Iqlim o‘zgarishi tufayli harorat va quyosh radiatsiyasi kabi abiotik omillar turli o‘sish
bosqichlarida sholi yetishtirishga jiddiy ta’sir ko‘rsatmoqda. Kelajakda global iglim
o‘zgarishi tufayli sholi yetishtirish va ishlab chiqarish 51% gacha qisqarishi
mumkinligi prognoz gilinmoqda [3].

Yer yuzining 50°C shimoldan 35°C janubgacha bo‘lgan keng geografik
hududida ekilayotgan sholi, ekstremal haroratlar va qurg‘oqchilik sharoitida
hosildorlikka jiddiy ta’sir qiluvchi omillardan biri sifatida baholanmoqda [4].

Sholi germoplazmasida qurg‘oqchilikka chidamlilik bo‘yicha keng genetik
o‘zgaruvchanlik mavjud. Biroq, bu xususiyatni yuqori hosildorlik, sifat va boshga
stresslarga chidamlilik bilan birlashtirish orgali yangi navlarni yaratish zarur [6].
Iglim of‘zgarishi tufayli haroratning ko‘tarilishi va suv tanqisligi tufayli sholi
yetishtirishga salbiy ta’sir kuchaymoqda [2]. Tadqiqotlar shuni ko‘rsatadiki,
vegetatsiya davrida harorat har 1°C ga oshganida don hosildorligi 10% ga
kamaymoqda [7].

Dastlab sholi ko‘chatlari suv bosgan maydonlarga ekilgan, ammo hozirda suv
resurslari tagchilligi sababli suvni tejovchi texnologiyalar joriy etilishi lozim. Bu yangi
agrotexnik muammolarni keltirib chigarmoqda [9].

Sholi nam va ilig iglimni talab qgiladi. Janubiy va Janubi-Shargiy Osiyoda musson
yomg‘irlari tufayli bu hududlar sholi uchun qulay sanaladi. Statistik ma’lumotlarga
ko‘ra, Janubi-Sharqiy Osiyoda sholi 7000 yildan buyon yetishtiriladi [5].

Sholi (Oryza) urug‘iga mansub asosiy ikki tur: Oryza sativa (Osiyo sholisi) va Oryza
glaberrima (Afrika sholisi) hisoblanadi [12].

Milliy genofond tarkibidagi iglim stresslariga bardoshli, yuqori hosildor navlar
seleksiya ishlari uchun istigbolli manba hisoblanadi. Milliy genbankdagi 103 ta sholi
namunasi 29 ta davlatdan tanlab olinib, 5 ta ekologik-geografik guruhlarga ajratilgan
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NAMUNALAR SONI %

= Osiyo = Afrika = Evropa Shimoliy Amerika = Janubiy Amerika

(1-rasm). Sholi namunalarining geografik kelib chiqishi:

Osiyo: Hindiston, Pokiston, Bangladesh, Vetnam, Xitoy, Yaponiya, Koreya,
Nepal, Eron, O‘zbekiston, Qozog‘iston (62%)
Janubiy Amerika: Urugvay, Kolumbiya, Braziliya (19.5%)

Yevropa: Rossiya, Vengriya, Ispaniya, Italiya, Yugoslaviya, Germaniya, Avstriya
(16.5%)
Afrika: Kamerun, Burundi, Tanzaniya, Zambeziya, Gvineya (3.9%)
Shimoliy Amerika: Kuba (2%)

Xitoyda sholi maydoni kamroq bo‘lsa-da, deyarli barchasi sug‘oriladi.
Hindistonda esa maydon ko‘proq, ammo sug‘oriladigan hudud kamroq [6].
AQSH va Braziliyada sholi igtisodiy ahamiyatga ega. AQSHda sholi asosan
sug‘oriladi, Janubiy Amerikada esa yomg‘irli sholi yetishtiriladi. Shu sababli suv
resurslaridan samarali foydalanish muhim [11].

O‘zbekistonda sug‘oriladigan yerlarning 60% dan ortig‘i sho‘rlangan, ulardan

15% kuchli sho‘rlangan maydonlardir. Bu yerlar, asosan, botqoqlik hududlarni tashkil
etadi [8].
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XULOSA
Sholi genofondini saglash va rivojlantirish iglim o‘zgarishiga moslashgan

istigbolli navlarni yaratishda muhim omildir. Harorat, qurg‘oqchilik va sho‘rlanishga

chidamli navlarni yaratishda genetik resurslardan foydalanish dolzarb masaladir.
O‘zbekistonda igqlim o‘zgarishlari sholi hosildorligiga salbiy ta’sir

ko‘rsatmoqda. Shu sababli suvni tejovchi texnologiyalar, masalan, tomchilab sug‘orish

joriy etilishi magsadga muvofiqdir.
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JAMOAT TRANSPORTI TIZIMLARI VA ULAR UCHUN ALOHIDA YO‘L
AJRATISHNING TAHLILI

Jumayev Shaxzod Shavkat o‘g‘li,
Qarshi davlat texnika universiteti assistenti
shaxzodj886@gmail.com

ANNOTATSIYA

Mazkur magolada jamoat transporti tizimlarining shahar infratuzilmasidagi
o ‘rni, ularning samaradorligini oshirish yo ‘llari hamda alohida yo‘l ajratish (Bus
Rapid Transit — BRT) tizimining afzalliklari tahlil gilinadi. Shuningdek, xalgaro
tajribalar asosida jamoat transportining optimallashtirilgan modelini yaratish
bo ‘yicha takliflar keltiriladi hamda markaziy shahar chorrahalarida jamoat
transportining harakati va ularga beriladigan ustunlikdan foydalanish, O ‘zbekiston
shaharlaridagi jamoat transporti tizimlari va ular uchun alohida yo°l ajratilgan
shaharlar va uning harakat tezligiga ta’siri tahlil gilingan.

Kalit so‘zlar: shahar infratuzilmasi, jamoat transporti, avtobus ustuvorlik

tizimlari, avtobus uchun ajratilgan yo ‘L.

KIRISH

Global urbanizatsiya jarayonlari fonida shahar transport tizimlariga bo‘lgan
talab tobora ortmoqda. Ko‘plab shaharlarda shaxsiy avtomobillar sonining o°‘sishi
transport tirbandliklariga, atrof-mubhit ifloslanishiga va vaqt yo‘qotishlarga olib
kelmoqda. Shu bois, jamoat transporti tizimlarini rivojlantirish va samaradorligini
oshirish zamonaviy urbanistik siyosatning muhim yo‘nalishlaridan biridir. Ulardan biri
jamoat transporti uchun alohida yo‘l ajratish (Dedicated Bus Lanes) tizimi hisoblanadi.
Jahonda aholi hayot tarzi va shahar infratuzilmasi darajasi bo‘yicha yetakchi o‘rin
tutadigan mamlakatlar tajribasida, shahar infratuzilmasini isloh etish va aholiga
transport xizmatini ko‘rsatish sifatini yaxshilashda jamoat transporti muhim o‘rin

egallaydi. Oldimizda turgan masalalar jamoat transportini tubdan isloh etish,
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mamlakatimizning tuman va shaharlarida jamoat transportini rivojlantirish,
hududlarning unga bo‘lgan ehtiyojini gondirish, transport infratuzilmasini tashkil etish,
transport-logistika masalalariga ilmiy jihatdan yondashish, xususan, xorijiy tajribani

o‘rganish, sohaga zamonaviy kadrlarni tayyorlash va jalb etish vazifalaridir.

ADABIYOTLAR TAHLILI

Tahlillar bugungi kunda jamoat transportidan samarali foydalanish bilan bog‘liq
bir qator muammolar 0‘z ilmiy yechimini kutayotganini ko‘rsatmoqda. Jumladan,
aholiga xizmat ko‘rsatuvchi transport vositalari parkini yangilash va ulardan
foydalanish darajasini oshirish, yo‘lovchi tashish xarajatlari va avtomobillarni ishlatish
ko‘rsatkichlari o‘rtasida oqilona mutanosiblik o‘rnatish, jamoat transportidan
foydalanish tariflarining asossiz o°sib ketishiga yo‘l qo‘ymaslik kabi muhim masalalar
shular jumlasidandir. Respublikamiz hududi keng, aholi soni ortishi asnosida ular
istigomat qiluvchi katta-kichik punktlar soni ham tobora ko‘payib boryapti.
Shuningdek, yo‘lovchilarga qulaylik yaratish, tashish va texnik xizmat ko‘rsatish
jarayonlarini gamrab oluvchi tezkor axborot tizimini shakllantirish, aholini belgilangan
yo‘nalishlarda yo‘l infratuzilma ob’ektlari bilan ta’minlanganlik darajasini oshirish
hamda yo‘lovchilarga transport xizmatini ko‘rsatuvchi korxonalar xodimlarining
malakasini oshirishni yanada takomillashtirish zarur.

Bugungi kunda shahar aholisini jamoat transportiga jalb etilish har ikki
tomonlarga katta foyda keltiradi. Aholi kelajakka sog‘lom muhitda ortigcha
shovqinlarsiz hayot kechirishi, hukumatimiz esa mamlakat iqtisodiyotida muhim o‘rin
egallagan transport tizimini yaxshi isloh etishi mumkin bo‘ladi. Agarda hozirgi holatni
olib qaraydigan bo‘lsak, vaziyat biroz jiddiy oqibatda odamlar boshqa transport
vositalaridan foydalanishni afzal bilmoqda.

Bugungi kunda shahar jamoat transportida bor-yo‘g‘i 33 foiz yo‘lovchi
yurmoqda. Taqqoslab ko‘rganda rivojlangan mamlakatlar poytaxtida bu ko‘rsatkich
60-70 foizni tashkil etadi. Shu bois mavjud infratuzilmani yaxshilab, jamoat transporti

harakatining tezligi va aholi uchun qulayligini ta’minlanishi lozim.
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50 Rivojlangan mamlakatlar markazlarida jamoat transportidan foydalanish
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Jamoat transportidan foydalanish (%)

1-rasm. Rivojlangan mamlakatlar markazlarida aholining jamoat transportidan
foydalanish ulushi.

Ayni paytda «Toshshahartransxizmat» jamoat transporti uchun alohida yo‘lakni
sinovdan o‘tkazmoqda. Rejaga ko‘ra, Toshkent xalqaro aeroportidan Bobur va Furqat
ko‘chalari bo‘ylab Beshyog‘och maydoniga qadar avtobuslar uchun yo‘lak ajratiladi.
Toshkent shahridagi eng tirband va to‘rt bo‘lakdan ko‘p bo‘lgan yo‘llarning bir
gqismida faqat jamoat transporti harakatlanishi yo‘lga qo‘yiladi. Poytaxtdagi
tirbandliklar yuqori va bir tarafi to‘rt yo‘l bo‘lagidan ko‘p bo‘lgan avtomobil
yo‘llarining bir qismini jamoat transporti uchun ajratish bo‘yicha aniq yo‘nalishlar
ro‘yxati shakllantiriladi va jamoatchilik muhokamasi asosida Toshkent shahar xalq
deputatlari kengashiga tasdiglash uchun kiritildi. Shuningdek, ushbu masala yuzasidan
jamoatchilik fikrini aniglash magsadida ijtimoiy tarmoglar orgali tushuntirish ishlari
va so‘rovnomalar o‘tkazildi. Ulardan 68 foizi jamoat transporti uchun alohida yo‘l
bo‘lagi tashkil etishni ma’qullagan bo‘lsa, 13 foizi salbiy munosabat bildirgan, 17 foizi
esa betaraf bo‘lgan». Mazkur loyihani amalga oshirish orqali:

- yo‘nalishdagi avtobuslarning harakatlanish tezligini 25 foizga oshirish;

- transport vositalarining chorrahalardan o‘tishdagi to‘xtashlar sonini 3,5

tadan 1 taga kamaytirish;

- transportning ekalogiyaga zararini 33 foizgacha kamaytirish ko‘zda tutilgan.
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Toshkentda mavjud avtobus va metro tarmog‘i yetarli quvvatga ega bo‘lmagan
vaqtda, shaxsiy avtomobillar soni keskin oshmoqda. Alohida yo°‘l ajratish tizimi yo‘q
yoki cheklangan. 2024 yilda sinov tarigasida joriy etilgan avtobus yo‘laklari natijasida
yo‘nalish bo‘yicha o‘rtacha harakat tezligi 28% oshgani kuzatilgan.

Jamoat transporti uchun ajratilgan yo‘llar bu ko‘pincha ma’lum kunlarda yoki
vaqtlarda, odatda tirbandlik kuzatilishi mumkin bo‘lgan yo‘llarda, jamoat transportida
tezlikni oshirish uchun ishlatiladi. Avtobus yo‘li - bu yuqori sifatli avtobuslarning
tezkor tranzit tarmog‘ining muhim tarkibiy qismi bo‘lib, boshqa transport qatnovi
tufayli kechikishni kamaytirish orqali avtobusning harakatlanish tezligini va
ishonchliligini yaxshilaydi.

Dunyodagi birinchi avtobus yo‘lagi 1940-yilda Chikagoda yaratilgan.

Yevropada birinchi avtobus yo‘laklari 1963-yilda Germaniyaning Gamburg
shahrida tashkil etilgan bo‘lib, o‘sha paytda tramvay tizimi yopilib, avvalgi ajratilgan
tramvay yo‘llari avtobus gatnovi uchun o‘zgartirildi. Tez orada Germaniyaning boshqa
yirik shaharlari paydo bo‘ldi va 1970-yilda avtobus yo‘laklarining o‘rnatilishi
Germaniya avtomobil yo‘llarining kodeksida rasmiy ravishda tasdiglandi. Boshqa
mamlakatlardan kelgan ko ‘plab mutaxassislar (1-bo‘lib Yaponiya) Germaniya misolini
o‘rganishdi va shunga o‘xshash yechimlarni qo‘llashdi. 1964-yil 15-yanvarda
Fransiyadagi birinchi avtobus bo‘lagi Parijdagi du Luvr bo‘ylab belgilandi.

1968-yil 26-fevralda Londonning birinchi avtobus bo‘lagi Voksxall ko‘prigida
foydalanishga topshirildi.

Bunga sabab, o‘sha yilning 3-noyabrida yechilishi kerak bo‘lgan trolleybusni
qayta yo‘naltirish xarajatlarini tejash edi. Ammo tajriba shunchalik muvaftaqiyatli
bo‘ldiki va u doimiy foydalanishga aylantirildi. 1972-yilga kelib, OECDga a’zo
mamlakatlarning 100 shahrida 140 km dan ortiq avtobus yo‘llari mavjud edi va tarmoq
keyingi o‘n yilliklarda sezilarli ravishda o‘sdi.

BRT (Bus Rapid Transit) tizimi

BRT — avtobuslar uchun alohida yo‘laklar, tezkor to‘lov tizimi, signal
ustuvorligi va stansiyalarning optimal joylashuvi kabi elementlarni o‘z ichiga oladi.
Afzalliklari:

o Transport qatnov tezligi 2—2.5 barobar oshadji;
« Yo‘lovchi tashish sig‘imi 3—4 barobar ortadi;
« Avtobuslar jadval asosida qatnaydi;

« Shaxsiy transportga garamlik kamayadi.
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Yirik shaharlardagi avtobus yo‘llarining uzunliklari [1-jadval].

1-jadval.
Aholisi Avtobuslar soni AVtOl,)u,S
Shahar Mamlakat (e yo‘llarining
(million) (dona) .
uzunligi (km)
Sidney Avstraliya 4.3 1900 90
Vena Avstriya 18 56
San Paulo Braziliya 10.9 14900 155
Santiago Chili 6.5 4600 200
Pekin Xitoy 19.6 26000 294
Bagota Kolumbiya 6.7 1080 84
Xelsinki Finlandiya 0.6 470 44
Gang Kong Gang Kong 6.8 19768 22
Jakarta Indoneziya 10.1 524 184.31
Seul Janubiy Koreya 104 8910 282
Oklend Yangi Zelandiya 1.6 14000 128
Singapur Singapur 55 3775 200
Madrid Espaniya 7 2022 50
London Buyuk Britaniya 7.5 6800 240
New york AQSH 8.5 5777 80
Takliflar:

1. Shahar markazidan periferiyaga uzluksiz BRT yo‘nalishlarini joriy etish;

2. Jamoat transporti uchun aqlli svetofor tizimi va signal ustuvorligini yo‘lga
qo‘yish;

3. Elektr avtobuslarni joriy qilish orqali ekologik samaradorlikka erishish;

4. Avtobus bekatlarini raqamlashtirish va real vaqt rejimida monitoring qilish.

XULOSA
Jamoat transportiga alohida yo‘l ajratish — tirbandliklar, ekologik muammolar
va ijtimoiy noqulayliklarga garshi kompleks yechimdir. Samarali rejalashtirish va
investitsiya siyosati bilan bu tizim shaharning harakatlanish sifatini tubdan
yaxshilaydi.

FOYDALANILGAN ADABIYOTLAR RO‘YXATI:
1. A Bus Rapid Transit Line Case Study: Istanbul’s Metrobiis System

Anil Yazici 1, Herbert S. Levinson 2, Mustafa Ilicali 3, Nilgiin Camkesen 4, Camille
Kamga 5
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DVIGATELNING KONSTRUKSIYASINI O‘ZGARTIRIB YOQILG‘I
SAMARADORLIGI OSHIRISH, FOYDALI ISH KOEFFITSIYENTI
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ANNOTATSIYA

Mazkur magolada avtomobil dvigatellarining konstruksiyasini modernizatsiya
qilish orqali yoqilg i sarfini kamaytirish usullari va ularning afzalliklari, amaliy
tadbiglari to ‘g ‘risida tadgiqot olib borilgan. Shuningdek, ekologik talablarga javob
beruvchi texnologivalar hagida ham ma’lumotlar berilgan. Bugungi kunda transport
vositalarining ko ‘payishi bilan yoqilg ‘i sarfi va atmosferaga chiqarilayotgan zararli
gazlar miqdori keskin oshmogda. Bu holat ekologik muammolarning chuqurlashishiga
olib kelmoqgda. Shu sababdan dvigatel konstruksiyasini takomillashtirish orgali
yvoqilg ‘i samaradorligini oshirish dolzarb masalaga aylangan.

Kalit so‘zlar: avtomobil, elekron boshgaruv tizimlari (ECU), IYoD, Gibrit tizim,
samaradorlik, yoqilg ‘i, foydali ish koeffitsiyenti, issiqlik migdori.

INCREASING FUEL EFFICIENCY AND EFFECTIVENESS BY CHANGING
ENGINE DESIGN

ABSTRACT

This article studies methods for reducing fuel consumption by modernizing the
design of automobile engines, their advantages, and practical applications. It also
provides information on technologies that meet environmental requirements. Today,
with the increase in the number of vehicles, fuel consumption and the amount of
harmful gases emitted into the atmosphere are increasing sharply. This situation is
leading to a deepening of environmental problems. For this reason, improving fuel
efficiency by improving engine design has become a pressing issue.

Keywords: automobile, electronic control systems (ECU), IED, hybrid system,
efficiency, fuel, useful work coefficient, heat content.
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KIRISH
Hozirgi kunda ham ichki yonuv dvigatellari (I'YoD) zamonaviy transport
vositalarining asosiy quvvat manbai bo‘lib, ular yoqilg‘ini mexanik energiyaga
aylantirishda yuqori darajadagi samaradorlikni ta’minlashi kerak. Shu bilan birga,
IYoDlarning yoqilg‘i sarfi va chiqindi gazlari ekologik muammolarning asosiy
manbalaridan biri hisoblanadi. Mazkur maqolada I'YoD konstruksiyasini o‘zgartirish
orqali yoqilg‘i samaradorligini oshirish yo‘llari texnik va ilmiy nuqtai nazardan tahlil

gilinadi.

MUHOKAMA
Dvigatel konstruksiyasini optimallashtirishning quyidagi asosiy yo‘nalishlari
mavjud:

1. Yengil materiallardan foydalanish: Aluminiy, magniy qotishmalaridan

foydalanish orqali dvigatel og‘irligi kamayadi. Bu esa yoqilg‘i tejamkorligini

ta’minlaydi.

2. Silindrlar soni va hajmini optimallashtirish: Kichikrog hajmga ega, lekin

yugqori samarali turboquvvatlovchi bilan jihozlangan dvigatellar kamroq yoqilg‘i

sarflaydi.

3. Ta’minlash tizimlarini takomillashtirish: Yoqilg‘i purkash tizimini yuqori

bosim ostida ishlovchi zamonaviy tizimlarga almashtirish (masalan, Common

Rail tizimi) orgali yonilg‘i samarali yoqiladi.

4. Issiglik energiyasidan samarali foydalanish: Issiglik energiyasini elektr
energiyasiga aylantiruvchi tizimlar (masalan, termoelektr generatorlar) yordamida
umumiy samaradorlik oshiriladi.

Dvigatelni boshgarish tizimini takomillashtirish orqali yoqilg‘i sarfini

kamaytirishning quyidagi usullari mavjud:
1.Elektron boshgaruv tizimlari (ECU): Har bir silindrning optimal yonish
vaqtini va yoqilg‘i miqdorini avtomatik tarzda nazorat qiluvchi tizimlar orqali
ortiqcha yoqilg‘i sarfining oldi olinadi.
2.Start-Stop tizimi: Transport vositasi to‘xtaganda dvigatelni avtomatik
o‘chirib, harakat boshlanishida qayta ishga tushiruvchi tizim yoqilg‘i tejashda
samarali hisoblanadi.
Yoqilg‘i sarfini kamaytirish uchun yordamchi texnologiyalar

« Gibrid tizimlar: Ichki yonuv dvigateli bilan birgalikda elektromotorlardan
foydalanish yoqilg‘i sarfini keskin kamaytiradi.

« Aerodinamikani yaxshilash: Avtomobil tashqi dizaynidagi o‘zgarishlar orqali
havo garshiligi kamayadi, bu esa dvigatelga tushadigan yuklamani kamaytiradi.
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Texnologik o‘zgarishlarning yoqilg‘i sarfiga ta’siri

ECU optimallashtirish |
Termal izolyatsiya |
Cylinder Deactivation |
GDI tizimiga o'tish |

Turbocharger + Downsizing |

0 2 4 6 8 10 12 14
Yoqilg‘i sarfi kamayishi (%)

1-rasm. Ichki yonuv dvigatellariga kiritiladigan texnologik o zgarishlarning
yvoqilg ‘i sarfiga ta’siri

Yonish kameralarining shakllarini loyihalashda, odatda, yonish kamerasining
eng katta ixchamligini va shamni markazga yaqin joylashtirish imkoniyatini
ta’minlaydigan optimal yani kamroq ixcham kamera katta zaryad turbulentligini (tekis
oval, xanjar va yarim xanjar) ta’minlagan holda, yuqori zarbaga garshi xususiyatlarga
ega sxemani tanlanadi.

Yonish kameralarining shakllaridagi o‘zgarishlarni solishtirib aralashmaning
hosil bo‘lish jarayonlarini tavsiflaymiz va dvigatelning yoqilg‘i  samaradorligi,
samarali yoqilg‘i  sarfiga erishiladi. Dizel dvigatelning ishlashi yonish bilan
boshlanadi. Ammo yonish kameralariga oddiygina gaz olib kelish etarli emas. Gaz
siqilishdan o0‘z-o0‘zidan yonib ketmaydi, chunki uning 0°z-o0‘zidan yonish harorati dizel
yoqilg‘i sidan ham yuqori: gaz uchun 700 daraja, dizel yoqilg‘i si uchun 320-380.
Shuning uchun, dizelni gazga aylantirishda, hatto nazariy darajada ham, fagat bitta
turdagi yoqilg‘idan foydalanish haqiqiy emas.

Katta diametrli silindr kichik tasavvurlar bilan klapanlarni joylashtirish imkonini
beradi, bu esa gidravlik yo‘qotishlarni kamaytirishga va to‘ldirish omilini oshirishga
yordam beradi. Hozirgi vaqtda keng qo‘llaniladigan qisqa zarbli dvigatellar (porshen
zarbasining silindr diametriga nisbati birdan kam bo‘lgan dvigatellar) nisbatan katta
silindr diametriga ega. Bu katta diametrli vallar tepada joylashganida silindr boshlariga
joylashtirish imkonini beradi. Yuqori valning joylashishi va kirish klapanlarining
aerodinamik shakli gidravlik garshilikni kamaytirishga va natijada to‘ldirish nisbatini
oshirishga imkon beradi.
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1 "

Rasm 1. Dvigatelining yonish kamerasi: 1 - asosiy yonish kamerasi; 2 -
kirish valfi; 3 - old kameraning kirish kanali; 4 - old kamerali valf; 5 - sham;
6 - old kamera; 7 - asosiy yonish kamerasi bilan old kameraning
birlashtiruvchi kanalini ochish

Dvigatelning samarali quvvati
Ne=ZPe-Vh-n-i-10%, (1)

bu erda o‘rtacha samarali bosim

3 Ne'T

Pe =10 .
2Vhni

)
P; tufayli indikator quvvatining nisbiy pasayishi P, mexanik samaradorlik

hisoblanadi

ne=5=1-(5)=1-(%) ®

Dvigatelning yoqilg‘i samaradorligi, foydali ish koffisienti, samaradorlik #e
yoki o‘ziga xos samarali yoqilg‘i sarfi ge, Samarali issiglik miqdori Q., W. ga
aylantirilgan Q,, ya’ni umumiy issiqlik bilan ta’minlangan.

__ Qe _ We
- Qo a AGmy-Hu

ne (4)

Porshen halgalarining joylashuvi porshen boshining balandligini aniqlaydi.
Yugqori halga porshenning pastki qismiga ganchalik yaqin bo‘lsa, uning boshining
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balandligi pastroq bo‘ladi, lekin halqaning ishlash sharoitlari qiyinroq bo‘ladi. Halqa
porshenning pastki qismiga ganchalik yaqin bo‘lsa, uning harorati shunchalik yuqori
bo‘ladi va shuning uchun sarg‘ish tendentsiyasi shunchalik yuqori bo‘ladi. Yonish
kameralarining shakllarini loyihalashda, odatda, yonish kamerasining eng katta
ixchamligini va shamni markazga (yarim sharsimon) yaqin joylashtirish imkoniyatini
ta’minlaydigan bunday sxemani tanlashga intiladi. Shu bilan birga, ba’zan kamroq
ixcham kameralar katta zaryad turbulentligini ( tekis oval , xanjar va yarim xanjar )
ta’minlagan holda, yuqori zarbaga qarshi xususiyatlarga ega.

Masalaning go’yilishi va tadqiqot usuli

Dvigatelning konstruksiyasini o‘zgartirilib issiqlik miqdoridan yoqilg‘i
samaradorlikka erishgan xolda foydali ish koffisienti yaxshilash, yoqilg‘t sarfi
kamaytirish.

Zamonaviy konstruktiv va texnologik yechimlar:
1. Turbocharger va downsizing

Hajmi kichikroq dvigatellarni turboquvvatlovchi (turbocharger) bilan jihozlash
orqali dvigatelning og‘irligini kamaytirib, ayni quvvatda yoqilg‘i sarfini 10-20%
kamaytirish mumkin. Bu jarayon “downsizing” deb yuritiladi.

2. Yogqilg ‘i purkash tizimlari modernizatsiyasi

Common Rail tizimi yoki GDI (Gasoline Direct Injection) tizimlari orqgali har
bir silindrga yuqori bosim ostida yoqilg‘i yuboriladi. Bu tizim yonish jarayonining aniq
va to‘liq bo‘lishini ta’minlaydi. Natijada, NOx chiqindilari kamayib, yonilg‘i sarfi 5—
10% ga qisqaradi.

3. Silindrni vagtincha o ‘chirib turish texnologiyasi (Cylinder Deactivation)

Dvigatel yuklamasi kam bo‘lgan holatlarda ba’zi silindrlar avtomatik tarzda
faoliyatini to‘xtatadi. Bu esa ayniqsa shahar harakatlarida yoqilg‘i sarfini 7-10% gacha
kamaytiradi.

Dvigatel blokida ishlatiladigan materiallar issiqlikni yaxshi izolyatsiya qilishi
yoki uni foydali ishga aylantira olishi kerak. Masalan, keramika qoplamalar yordamida
silindrlar devoridagi issiqlik yo‘qotishlari 10—-15% ga kamaytiriladi.

Yonish kameralarining shakllaridagi o‘zgarishlarni solishtirib aralashmaning
hosil bo‘lish jarayonlarini tavsiflaymiz.

Y onish kameralarining aksariyati inqilob jismlari shaklida. Agar yonilg‘i yonish
kamerasining hajmida turbolizatsiya va uning fagat kichik bir gismi yagin devor
gatlamiga kirsa, unda aralashmaning shakllanishi volumetrik deb ozgradi.
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XULOSA
Xulosa qilib aytganda dvigatel konstruksiyasini zamonaviy ilmiy-texnik
yondashuvlar asosida o‘zgartirish orqali yoqilg‘i sarfini sezilarli darajada kamaytirish
mumkin. Konstruktiv va elektron boshqaruv tizimlarining uyg‘unligi asosida quyidagi
natijalarga erishiladi:
o Yoqilg‘i sarfi 30-35% gacha kamayadi;
« Chigindi gazlar migdori pasayadi;
« Dvigatelning ekologik standarlarga mosligi oshadi.
Ushbu texnologiyalarni avtomobilsozlikda keng joriy qilish kelajakdagi
energiya samarador transport vositalarini yaratishda muhim omil bo‘lib xizmat qiladi.
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Annoranusi: Merabonuyeckuii cunsipom (MC) — couetanue abJIOMUHATIBHOTO
OKUPEHUS, TUNIEPTOHUH, TUMEPTIUKEMUN U JUCIUIUAJIEMUN — SIBISETCS MOIIHBIM
IPEIUKTOPOM CEPICYHO-COCYAUCThIX 3a00sieBaHMN M Auadera 2-ro Tumna. PeruoHsl
BBICOKOTOPbS, Takue kak Coxckuii paiion (~1000—-1500 M Haxg ypoBHEM MOPs), UMEIOT
CBOM OCOOCHHOCTH, BIIMSIOIIME HA PacpocTpaHEHHOCTh U mocieactsus MC.[1] s
HaceJeHUs  BBICOKOTOpHbIX  pailoHoB  llenTpampHoit  As3um  (Ksipreiscras,
Tamxukuctan, Kazaxcran, VY30ekucraH) XapakTepHbl KaK  YHHUKaJIbHbIE
IPUPOIHO-TeorpapuuecKkre, Tak M COLHUAIbHBIE BbI30BBI, YCHJIMBAIOLIUE TSKECTb
pacnpocTpaHeHHOCTH U mochiencTBuidi MC. BaXHBIM acleKTOM SIBJISIETCS BIIMSTHUE
COLMaJbHBIX  (AaKTOPOB, TAKMX KAaK YpPOBEHb OOpa30BaHHUs, COLUAIBHO-
SKOHOMHUYECKHUI CTaTyc, 00pa3 )KM3HU U IKOJIOTHYecKasi 0OCTaHOBKA, HA Pa3BUTHE U
nporpeccupoBanre MC. 31u pakTopsl MOTYT CITIOCOOCTBOBATH PA3BUTUIO CUHAPOMA U
BIUATh Ha A(PPEKTUBHOCTh NMPOPUIAKTUUECKUX MEPONpPUATUNA. BaxxHbIM sBIsSEeTCS
BBISIBJICHHE U CBOEBPEMEHHAsI KOPPEKIUS (PaKTOPOB PUCKA, TAKMX KAK HEJOCTATOUHAS
¢usznueckass  aKTUBHOCTb, HE3JOPOBOE  MHTAaHUE, CTPECChl, KypeHHE U
37I0yNOTPeOICHNE ATKOTOJIEM.

Jluteparypa: ['modanbHbIii 0030p BBIABHI pacnpocTpaHéHHOcTh MC cpeau ropHOro
HaceneHus (aJbIUHUCTOB, (hepMepoB, mactyxoB) Ha yposHe 30,3 % (95 % CI 22,8—
38,4 %), mpuuém Beimie Ha cpeaHux BbicoTax (1 500-2500M) — nmo 36,5%, u
HECKOJIbKO Huke Ha BbeicoTax >3 500m (30,9%) [9]. Ha Tuberckue macryxum
(=3 700 m) noss MC cocrasnsiet 8,2 %, mpyu ’TOM OTJEIbHbIE KOMIIOHEHTBI CHHIpOMa
— abaoMuHaIbHOE OXKHMpeHue — 46 %, runeprioukemuss — 57,5 %, runepToHus —
37 %. Bonoponnas kazaxckas oomuna (KCKC, IDF): y myxunn — 28,6 %, xeHIIHUH
— 31,0% . MmuorostHuyeckoe cenbckoe HaceneHue CunbiBgHa (Xinjiang) —
BO3pAacCT-CTaHAAPTU3UPOBAHHAS PACTIPOCTPaHEHHOCTH cocTanisieT 10 21,3 % (mo IDF),
MakcuMasibHast — 26,5 % (o JIS) [10]. Monroaust (ropsl) cpeaud B3pOCIOTO
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Hacenenus >40 net pacnpoctpanéunoctb MC (IDF) coctaBnser 19,4 % y MyxuuH u
40,6 % y xxenmuH [11].

[To panHBIM CKpUHMHTA (HAKTOPOB pPHUCKA XPOHUYCCKUX HEWH(OEKITMOHHBIX
3a00JieBaHUN cpeau TOpHOTO HaceneHus TamkukuctaHa (Bbicota 1500-2500 m),
nokazatenab MC coctaBui 10 30 %.[15]

CornacHo MeTa-aHaau3y, riobdanbHas pacnpoctpanéHHocTb MC Ha BeicoTax 1500—
2500 m — 36,5 %, na 2500-3500 m — 21,8 %, Ha >3500 M — 30,9 %[16]. Cpeau
trbeTcknx nactyxoB (~3700 m) wactora MC coctasmnsieT 8,2 %, mpu TOM OT/AEIbHbBIE
KOMIIOHEHThI: a0JOMUHaNbHOE OXHpeHue — 46 %, runeprimkemuss — 57 %,
TUIEPTOHUS — 37 %[17]. Y KUTENEH BBICOKOTOpPbsI
(Kazaxcran/Y36exkucran/Keipreizctan u 1p.) pacnpoctpanéHHoct MC mo IDF
coctaBisieT 0kojo 21-31 % c He3HAYUTENbHBIMU PETMOHAIBHBIMU U 3THHYECKUMHU
paznuuusmu[18]. B CHIA cpeau noapoctkoB (12—19 net) MC nuarHoctupyercst B
cpenneMm y 4-5%, mpu 3TOM y Majb4uKoB — damie (okoiio 6%), y JeBouek —
npuMepHo B 2 % ciyuaeB[2]. bosiee Bbicokuii ypoBeHb (110 9,8%) HabOmrogaercs B
3aBUCUMOCTH OT BBIOpaHHBIX KpUTEpUEB quarHoctuku|3]. Cpenu aereii B Bo3pacte 6—
12ner MC — okomo 3%, a cpeau mnoapoctkoB 13—18 mer — mopsaka 5%
rinodanpHO[4] .

MexayHapoaHblii 0030p ToKaszal, 4To pacnpocTpaHéHHocTh MC y MooabIx
konebaercs ot 0,3% nmo 26,4% B 3aBUCHUMOCTH OT pErMoHa M KpuUTepuen[S].
MenuanHas 9acToTa — MPUOIU3UTENIBHO 3,8 % .

Cpenu nereii ¢ oxupenueM (BMI > 95 nepuentuiis) MC Betpeuaercs y 28-57%
noapoctkoB[6]. B HoBocubupcke oxomo 11,8%  mOApPOCTKOB  UMEIOT
MHCYIHHOPE3UCTeHTHOCTH (IR) — y ManpunkoB 13,4 %, y neBouexk — 10,5 %[ 7].

[To naHHBIM POCCUICKOTO UCCIIEAOBAHUS, CPEAU IIKOJILHUKOB B Bo3pacte 0—17 et
pacnpocTpaHEéHHOCTh oxkupenus 3a 2014—-2018 rr. Beipociia Ha 8,7 %[ 8]. Uto kacaercs
B3pociioro Haceinenus: Poccuu, To pacnpoctpanéHHoctb MC pocturaer 20-27 %,
MPUYEM Halle BCTPEUAETCS Y KEHIIUH U B TOPOJIaX .

MennuuHCKHE U COLMANIbHBIE ACIIEKTHI: Y cJ10BUA COXCKOro paoHa: yaajaEéHHOCTD,
OTPAaHUYCHHBIA JIOCTYNl K JUArHOCTHKE (apTepuajbHOE [aBJICHUE, TJIFOKO3a),
npeobJiajlanie )KMBOTHOBOUECKOTO 00pa3a JKM3HU, Majioe MOTpeOJIeHHE OBOIIEH U
(GpyKTOB.

lopnasi u kaAMMaTH4YeCcKasi aaNTAUMS: TUTIOKCUS U HU3KUE TEMIIEPATyphl MOTYT
3aMeUIATh  MeTaboau3M, HO HE  OKa3bBalOT 3amuTHOro Jddexkra —
pacnpocTpaHE€HHOCTh ocTaércs Bhicokoi (30 % Ha cpeaHux BeicoTax) [16].
CoumnanbHoe BJIMSIHHE: CMEIIAHHBIE HACENEHHbIC IMYHKTBI, Majblii OXBaT
npodUIaKTUKONW, HU3KUH ypOBEHb HWH(POPMHUPOBAHHOCTH, YaCTO OTCYTCTBYIOT
CKPUHUHTH U PETYJISIPHBIE 00CIEI0BAHUSI.
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Du3noJIornYecKasi aJanTanusa U NMPUTOPHbIE YCJOBUS: BbICOKAsi TMIIOKCHYECKAs
Harpy3Ka, XOJIOJHBIA KIMMaT U HaNpsDKEHHAsT (GU3UIecKas IeSITeIbHOCTh BIMSIIOT HA
CaMOYYyBCTBHE U METa0OJM3M, HO, 10 JaHHBIM MeTa-aHanuza, MC He 00s3aTeabHO
HUKE Ha BBICOTaX, HECMOTPS Ha €CTECTBEHHBIN O0TOOP .

/IneTnyeckune mMaTrepHbl U 00pa3 KU3HM: Y CEIbCKOTO HaceneHus LleHTpanbHOU
A3unm — mpeo0ialaHde KpacHOro Msica M MOJIOYHOW MPOAYKIIMH, HEAOCTATOK
OBOIIICH; 3TO MoBkImaeT puck MC, ocobeHHO okupeHus u aucinunuaemuu [12,13]. B
YCIOBHSIX ypOaHU3aWM U Tepexofa K oceyioMy o0pa3y KW3HH (Hamp. THOSTCKHE
coobmiecTBa), Habmogaercst poct MC — 8-21 % .

IIpocBeTUTENBCTBO M JOCTYNHOCTH MEAUMUMHCKON momomu: Hwuskwuii ypoBeHb
MH()OPMUPOBAHHOCTU U KOHTPOJIA (TUNEPTOHUS, TUCTUIUACMUS) CPEIU YAAIEHHBIX
oOmuH. OrpaHuyeHHBIN JOCTYyN K MPOQPHIAKTUYECKON MEAUIIMHE M JUArHOCTHKE
OCJIOXKHSIET PAHHEE BBISIBJICHHUE.

METOAOJIOT U

OmHuM W3 caMbIX PacHpOCTPAHEHHBIX IOKa3aTelied MacChl Tena SIBISETCS
Nupexkc Kerne, xoTopelil pa3paboTaH OENBrMUCKUM COLMOJIOTOM M CTAaTHCTHKOM
Anonspom Kerne B 1869 romy. Munmexc Kerne mnpencrabiseTr coOoil mpocToi
MOKa3aTesib OTHONIIEHUS Beca K POCTY U PACCUUTHIBACTCS HWHIAMBUIYAJIbHO IIO
dopmyne: uaaekce Kerne (kr/m2) = Bec (kr): poct2 (M2)

Nunexc Kepno — mokasaresnb, UCIONb3YOMMUNCS 171 OLUEHKU AEATEIIbHOCTU
BETreTaTUBHON HEPBHOM cucTeMbl. IHAEKC BRIUKCIIAECTCS 10 popmyJie:
Index=100%(1-DAD/Pulse), rae:

« DAD — amacronnueckoe apTepuaibHoe AaBieHne (MM pT. CT.);
o Pulse — gacrora nysbca (ya. B MUH.).

Nunexc PobuHCcOHa — TOKa3bIBae€T MHAECKC padOTHI cepila, OTPaKaeT YPOBEHb
reMOJAMHAMUYECKON HArpy3KH Ha CEPJEYHO - COCYAUCTYIO CUCTEMY U XapaKTepU3yeT
paboTy cepJeYHOMN MBIIIIIIbI

» Cpennee 3HaueHne nHaekca — 81-90;

 Brimie cpennero 80-75;

* Bricokoe — 74;

* Huskoe npu 101 u Bhie;

dopmyna unaexca Podbuncona.

» Unnexc Poduncona =(YCC*Cucronuueckoe A/l unu "Bepxnee AJ1")/100
Hens wuccnenoBanus: CoOBEPIICHCTBOBATh IPOTHO3UPOBAHUS META0O0JINUYECKOTO
CHUHJIpOMa U COOTBETYIIHE MNPOPUIAKTUICCKUE MEPONPUATUS Yy JHI[ CEJIIbCKOIO
HaCEeJICHUS
Mertons! uccnenoBanus: ComaTockonusi, PU3NOMETPHS, CTATUCTUYECKOE METOIbI
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Marepuai u METOBI UCCIIEIOBaHYsI B JaHHOM HCCIeIOBAaHUY IPUHSIIIN YYaCTHE
130 pecioneHTOB B Bo3pacTe oT 18 10 74 neT cenbCKOro HaceIeHHUs.

Ha mepBoM oJrame BceM pecloOHIEHTaM OBbUTH MPOBEICHBI  KIMHHKO-
UHCTPYMEHTAJIbHBIE HCCIIEJIOBAHUSI C LEJbI0 BBISBIEHUS KoMmMIoHeHToB MC 1o
KpUTEpHsIM. AHTpOIOMETpHUYecKoe oOcienoBanue: uHAekc macchl Tena (MMT)
(unnexc Kerne), Taxke mpoBoauinock usmepenue AJl tpuxnabl, (naaekc PobuncoH,
nnaexc Kepro)

Ha BTopom 3Tamne matepuansl 06paboTaHa CTATUCTUYECKOE METOIOM.

Tabnuma 1. Unnexc Ketne

WHJIEKC MacChl BO3pacT oOmHit
Tena 15-34,9 35-54,9 55-74,9
16 1 meHee 3,1 0 0,0 1,5
16-18,5 17,2 2,5 3,8 10,0
18,5-25 53,1 42,5 26,9 44,6
25-30 20,3 50 34,6 32,3
30-35 3,1 5 26,9 8,5
35-40 3,1 0 7,7 3,1

Ta6nuua 2. Unaexc Kepno

Kepito mizekc BO3pacT o0mHiA
15-34,9 35-54,9 55-74,9
BaraTaHus 4,7 5,0 7,7 5,4
HOpMa 71,9 82,5 88,5 78,5
CHMITOTHKOHHS 23,4 12,5 3,8 16,2
a0COIIOTHO YHCITO 64 40 26 130

Tadomuma 3. Manexc Poouncona

Po6uncon nnaexcu BOpact 0bum
15-34,9 35-54,9 55-74,9

OTJINYHOE 1,6 7,5 7,7 4,6
xopolee 3,1 2,5 15,4 5,4
cpenHee 25,0 30 34,6 28,5
II0X0¢e 20,3 25 423 26,2
OYCHB IJI0X0E 50,0 35 0,0 354
a0COIOTHO YHCITO 64 40 26 130

OO01mue BHIBOABI:
o [Ilo Bcem tpem unnekcam (Kerne, Kepno, Pobuncon) MoxkHO HaOIMIOAATh, UTO C
BO3PAaCTOM YBEJIUYMBACTCS KOJHMUYECTBO JIFOJICH C HApYIICHUSIMH MAacChl Teja,
XPOHUYECKUMH 3a00JICBAHUSMH B YXYIIIICHUEM OOIIETO COCTOSTHHSI 37J0POBBSI.
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B Bospacre 15-34,9 ner uwame Bcero Habmr0maeTCs HOPMAITBLHOE COCTOSTHHEC
3I0pPOBBS, HO C BO3PAacTOM YBEIMYMBAETCS MPOLIEHT JIOACH C M30BITOYHBIM
BECOM, 0)KHPEHUEM U BO3PACTHBIMU 3a00JIEBAHUSMU.

Nunexkc Kepno mokaspiBaeT, 4TO ¢ BO3pACTOM HOPMAJIM3YETCSl BEr€TaTHUBHOE
COCTOSIHME, OJIHAKO BO3pacTaeT J0Jis JIIOJIed ¢ BaraTaHUsSMU U CUMIITOMaMHU
CUMITOTUKOHUHU.

Nunexkc PoOrMHCOHA JEMOHCTPUPYET, YTO COCTOSIHUE 3I0POBBS YXYIIIACTCS C
BO3PAcTOM, YTO CBSI3aHO C yBEJIWYEHUEM 4HCIIA JiIoAel ¢ "miuoxum" u "oueHb
IJIOXUM'" COCTOSIHUEM 3/10POBBSI.

Takum oOpa3oM, KIIOYEBBIMH AaclEeKTaMH, Ha KOTOpPBIE CTOUT OOpaTHUThH

BHHUMAHHC IIPpU aAHAJIM3C AAHHBLIX, SABJISAIOTCA HpO(bI/IJIaKTI/IKa OXHUPCHUA, KOHTPOJIb
MACChI TCJIa U YJIYUIICHUC IICUXOOMOINOHAJIBHOT'O COCTOAHUA HA BCCX dTaAllaX KU3HU.
3aKJIoueHue 1 PCKOMCHIOAIINH CKpI/IHI/IHF H PAHHAA JHATHOCTHUKA apTCpHaHBHOﬁ
TUIICPTCH3HUMH, a6IIOMHHaJIBHOTO OKUPCHUSA, YPOBHA I'NTFOKO3bI U JIUIIUIOB —

0COOEHHO B celIbcKuX MyHKTax COXCKOro paiioHa.

l. O0yyenue HaceJleHUs] 3J0POBOMY IIMTAHWUIO, BKIIOYAsl  yCUJIIEHHOE
NMOTpeOIeHNE OBOLIEH, KOHTPOJIb BECA, CHIDKEHHE COJIEBOM HArpy3KH.

2. loBbllieHHEe (PU3HYECKON AKTHMBHOCTHM, aJaNTUPOBAHHOM K TOPHBIM
YCIIOBUSIM (XOTSI aKTUBHBIM 00pa3 >KM3HU y NAacTyXOB CYIIECTBYET, Ba)KHO
OaJlaHCUPOBATh).

3. MOHMTOPHMHI U HCCJIEI0BAHUSA — H3YyYECHHE B3aUMOCBS3H BBICOTHI, TUTAHUS
n MC cpeau Hacenenus Coxa.

Pexomenpauuu:

1. BHeapeHue reHAEpHO U BO3PACTHO-aJallTUPOBAHHBIX CKPUHUHTOB.

2. Tlporpammbl nuTaHus U (HU3KYIBTYPHI, HAIPABJICHHBIE HA KOHTPOJIb MAcChl U
JUIUIOB.

3. JlonosHUTEIBHBIE HCCIE0BAHUS HETOCPEACTBEHHO B COXCKOM paiioHe — JIs
YTOYHEHMsI 00pa3a *KU3HU U MUTaHUs — OyIyT KpaliHe MMOJIEe3HbI.

4. VY nanéHHble rOpHBIE AHKJIABBI, TaKUe Kak COX, yA3BUMBI U3-32 OTPAHUYECHHOTO
JOCTyTa K MEIUIIMHCKUM yCJIyraM U 0COOCHHOCTE o0pasa >KM3HU.

5. HeobGxomumbl MecTHble NpO(UIAKTHUYECKHE MeEpbl, 00pa3oBaTelIbHbIE

MPOrpaMMBbl U OPraHU3aLMs JOCTYITHOW TUATHOCTUKH.
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ANNOTATSIYA: Maqgolada atom elektr stansiyalarining ishlash prinsipini
keys-stadi metodi orqali o'qitish ahamiyati yoritilgan. Ushbu metod real hayotiy
vaziyatlarni o rganish orgali o‘quvchilarda tanqidiy fikrlash va muammolarni hal
qilish ko ‘nikmalarini rivojlantiradi. Keys-stadi yondashuvi AES mavzusini ekologik,
texnik va xavfsizlik nugtai nazaridan chuqur tushuntirish uchun samarali pedagogik
texnologiya sifatida tavsiya etiladi.

Kalit so‘zlar: Atom elektr stansiyalari, keys-stadi metodi, pedagogik
texnologiyalar, tanqgidiy fikrlash, muammolarni hal gilish, ekologik xavfsizlik, texnik
Jjarayonlar, interfaol o ‘qitish metodi.

ABSTRACT: This article discusses the importance of using case studies to teach
the principles of nuclear power plant operation. This approach, which is based on the
analysis of real-life situations, fosters critical thinking and problem-solving skills in
students. The case study approach is recommended as an effective pedagogical
technique for explaining the topic of nuclear power plants in depth from
environmental, technical, and safety perspectives.

Keywords: Nuclear power plants, case study approach, pedagogical technology,
critical thinking, problem solving, environmental safety, technical processes,
interactive teaching method.
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KIRISH (INTRODUCTION)

Atom elektro stansiyalari (AES) bugungi kunda dunyo energetikasida yuqori
o‘rinda turadi. Ular katta miqdordagi energiyani ishlab chiqarishga qodir bo‘lib,
ko‘plab mamlakatlarda elektr energiyasining muhim manbai sifatida ishlatiladi.
AESlIar fosil yoqilg‘ilariga nisbatan kamroq issiqlik chiqaradi va CO; gazlari ishlab
chigarmaydi, shuning uchun ular yashil energiya sifatida ko‘riladi va iqlim o‘zgarishi
bilan kurashishda muhim rol o‘ynaydi.

Ammo, atom energiyasi ishlab chiqgarishning xavfsizligi va ekologik ta’siri
masalalari ham dolzarbdir. AESIar ishlaganda, radioaktiv chigindilar va ularning uzoq
muddatli saqlanishi xavfini yaratadi. Shuningdek, atom halokatlari (masalan,
Chernobyl yoki Fukushima) yirik ekologik falokatlarga olib kelishi mumkin, bu esa
insoniyat xavfsizligini ta’minlash uchun AESlar ustida qat’iy nazorat va xavfsizlik
choralari zarurligini ko‘rsatadi.

AESlarning ekologik xavfsizligi masalalari quyidagi yo‘nalishlarda o‘rganiladi:

1. Radioaktiv chigindilarni boshgarish, chigindilarni saglash va ularni xavfsiz
tarzda yo‘q qilish uchun maxsus saqlash joylari va texnologiyalar kerak.

2. Energiya ishlab chiqgarishning xavfsizligi, AESlarning texnik xavfsizligi,
reaktorlarning ishlashini kuzatish tizimlari va avariyaga qgarshi choralar.

3. Atrof-muhitga ta’siri, Stansiyalarning suv resurslarini ishlatish, qizib ketish va
boshqa tabiiy resurslarga ta’siri.

Shu sababli, atom energiyasini ishlab chigarishning ekologik xavfsizligi va uzoq
muddatli ta’siri alohida e’tibor talab etadi. Yangi avlod AESlar xavfsiz va ekologik
toza texnologiyalarni joriy etishga intilmoqda.

Pedagogik texnologiyalar ilmiy-texnik fanlarni o‘qitishda ta’lim sifatini
oshirishda muhim rol o‘ynaydi. Ilmiy-texnik fanlar, jumladan fizika, matematika va
texnologiya, ko‘pincha abstrakt kontseptual tushunchalar va murakkab jarayonlarni o‘z
ichiga oladi. Shuning uchun ta’lim jarayonida interfaol yondashuvlar, shu jumladan
keys-stadi metodi, o‘quvchilarning bilimini mustahkamlash va amaliy ko‘nikmalarni
rivojlantirishda samarali vosita hisoblanadi.

Pedagogik texnologiyalar o‘quvchilarning fikrlashini faollashtirish, ular orasida
jamoaviy ishlashni rivojlantirish va o‘rganilgan materialni real hayotiy vaziyatlarda
qo‘llash imkonini beradi. Shuningdek, ular o‘quv jarayonida motivatsiyani oshirish,
materialni yaxshiroq o‘zlashtirish va o‘quvchilarni yanada faol ishtirok etishga
undaydi. Bu texnologiyalar o‘qituvchilarga darsni samarali tashkil etish, dars
davomida turli interaktiv metodlarni qo‘llash, hamda o‘quvchilarga real muammolarni
hal gilishda yordam beradi.

Keys-stadi metodi bu yondashuvlardan biri bo‘lib, ilmiy-texnik fanlarni
o‘qitishda juda samarali hisoblanadi. Ushbu metod o‘quvchilarga murakkab ilmiy va
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texnik masalalarni tahlil qilishda, mustaqil fikrlashda va real vaziyatlarda
muammolarni hal gilishda yordam beradi. Keys-stadi yondashuvi bo‘yicha o‘quvchilar
real hayotdagi vaziyatlarni o‘rganib, bu vaziyatlarda qanday gqarorlar qabul qilish
kerakligini tahlil giladilar. Bu usul o‘quvchilarda tanqidiy fikrlash, muammolarni hal
qilish ko‘nikmalarini, va jamoaviy ishlarni bajarish kabi zaruriy kompetensiyalarni
rivojlantiradi.

Keys-stadi metodining ilmiy-texnik fanlarga qo‘llanilishi o‘quvchilarga
mavzuni tushunishni chuqurlashtirish, masalan, atom elektro stansiyalarining ishlash
prinsipini tahlil qgilishda yordamisiz tajriba o‘tkazish imkonini beradi. AES hagidagi
muammolarni muhokama qilish va ularni yechish uchun real misollarni keltirish orgali
o‘quvchilar nafaqat nazariy bilimlarni, balki amaliy ko‘nikmalarni ham
o‘zlashtiradilar.

Shu tarzda, pedagogik texnologiyalar, xususan keys-stadi metodini qo‘llash,
IImiy-texnik fanlarni o‘qitishda o‘quvchilarda chuqur bilim va amaliy tajriba hosil
qilishda, shuningdek, o‘quvchilarni keng qamrovli fikrlash va yaratish imkoniyatlarini
rivojlantirishda muhim ahamiyatga ega.

Keys-stadi vaziyati: Atom elektro stansiyasining xavfsizligi va ekologik ta’siri.

Vaziyat: Siz va guruhdoshlaringiz maktabda atom elektro stansiyasining ishlash
prinsipi va uning atrof-muhitga ta’siri bo‘yicha ilmiy tadbirda ishtirok etmoqdasiz.
Tadbirda o‘qituvchingiz atom energiyasining ganday ishlashini va uning atrof-muhitga
qanday ta’sir qilishini muhokama qilishni taklif etdi.

Bir hafta oldin sizga tashqi ekologik xavfsizlik bo‘yicha taqdimot tayyorlash
vazifasi berildi. Sizning guruhingizga atom elektro stansiyasining ishlash prinsipi,
ekologik xavfsizligi va radioaktiv chiqindilarni boshqarish masalalari bilan bog‘liq
savollar berildi. Bu savollarga aniqg javob topish uchun siz atom energiyasining asosiy
jihatlarini, uning atrof-muhitga ta’sirini va xavfsizligini tahlil qilishingiz kerak.

Vazifa: Siz va guruhdoshingiz atom elektro stansiyasining ishlash prinsipi,
ekologik xavfsizligi va radioaktiv chigindilarni boshqarish masalalariga alohida e’tibor
garatib, quyidagi savollarga aniq javoblar berishingiz kerak.

AES ishlash prinsipi: Atom elektro stansiyasi energiya ishlab chigarish uchun
atom yadrosining parchalanishidan foydalanadi. Parchalanish jarayonida Kkatta
miqdordagi energiya chiqariladi, bu esa bug® ishlab chiqarib, turbinani aylantiradi va
generatorni ishga tushiradi.

AESning ekologik xavfsizligi: AESIar ishlab chigarayotgan energiya tabiiy
resurslarni tejashga yordam berishi mumkin, ammo bu jarayon davomida chigindilar,
xususan, radiatsiya va boshga xavfli moddalar chigariladi. Ushbu chigindilarni xavfsiz
boshgarish muhim ahamiyatga ega.
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NATIJALAR(RESULTS)
Asosiy savollar:
Atom elektro stansiyasining energiya ishlab chigarish prinsipi ganday ishlaydi?
Atom elektro stansiyasining atrof-mubhitga ta’siri ganday?
AESning xavfsizligini ganday ta’minlash mumkin?
Atom elektro stansiyasining chigindilari ganday boshgariladi?
Vaziyatni tahlil qgilish: O‘quvchilar guruh bo‘lib ishlashlari va har bir savolga
aniq va batafsil javoblarni tagdim etishlari kerak. Har bir guruh AESning ishlash
prinsipi, atrof-muhitga ta’siri va xavfsizligini ko‘rib chiqishi, bu texnologiyaning
muhim jihatlarini chuqur o‘rganib chiqishi lozim. Shuningdek, ular ekologik

o

xavfsizlikni ta’minlash uchun zarur bo‘lgan amaliy choralar haqida ham fikr
yuritishlari kerak.

Bu O‘zbekiston Milliy Universiteti Fizika fakulteti Tibbiyot fizikasi yo‘nalishi
1-kurs magistrlari FIZ-MAG-TF-UZ-2401-guruhida keys-stadi metodi qo‘llandi.
Buning natijasida o‘quvchilar keys vaziyatini qizg‘in muhokama qilishdi va buning
natijasida mavzuni yaxshi o‘zlashtirishdi. Mavzu yuzasidan taqdim etilgan
ma’lumotlardagi kamchiliklar va eslab o‘tilmasdan qoldirilib ketilgan qismlarini keys
savollariga javob berish natijasida dars jarayonida takrorlashdi. Guruhda qo‘shimcha
savollar ham ko‘p hosil bo‘ldi. Buning hisobiga guruhdagi savollarning bir gismi
javobsiz qoldi va keyingi darsga topib kelish uchun berildi.

Keysning asosiy savollariga berilgan javoblardan eng yaxshilarini quyida
keltiriladi:

MUHOKAMA(DISCUSSION)
1-o0°quvchi javoblari:

1. Atom elektro stansiyasining energiya ishlab chigarish prinsipi ganday
ishlaydi?

Atom elektro stansiyasi (AES) energiya ishlab chigarish uchun yadroviy
reaksiyadan foydalanadi. Stansiyada uran yoki plutoniy yadrolari parchalanib, katta
miqdorda issiglik hosil giladi. Ushbu issiglik yordamida suv bug‘ga aylantiriladi va
yuqori bosimli bug® turbinani harakatga keltiradi. Turbina esa elektr generatoriga
ulangan bo‘lib, uning aylanishi natijasida elektr energiyasi hosil bo‘ladi. So‘ngra bug*
sovitilib, yana suyuq holatga gaytariladi va jarayon takrorlanadi. Bu texnologiya
yugori samaradorligi va uzog muddat ishlash imkoniyati bilan ajralib turadi.

2. Atom elektro stansiyasining atrof-muhitga ta’siri ganday?

Atom elektro stansiyalari global isishni kamaytirishga hissa qo‘shadi, chunki
ular issigxona gazlarini atmosferaga chigarmaydi. Shuningdek, AESlar tabiiy
yoqilg‘ilarga bo‘lgan ehtiyojni kamaytirib, ekologik muvozanatni saqlashga yordam
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beradi. Biroq AESIarning atrof-muhitga salbiy ta’sirlari ham mavjud. Eng katta xavf —
radioaktiv chiqindilar bo‘lib, ularni xavfsiz boshqgarish katta mas’uliyat talab etadi.
Shuningdek, AESIarning sovutish tizimlari suv havzalarining haroratini oshirib,
mahalliy ekotizimga zarar yetkazishi mumkin.

3. AESning xavfsizligini ganday ta’minlash mumkin?

AESlarning xavfsiz ishlashini ta’minlash uchun zamonaviy texnologiyalar va
qat’ly xavfsizlik choralaridan foydalanish kerak. Reaktorlarning konstruksiyasi
mustahkam bo‘lishi va favqulodda vaziyatlar uchun qo‘shimcha himoya tizimlariga
ega bo‘lishi lozim. Radiatsiya tarqalishining oldini olish uchun maxsus boshqgaruv
novdalari reaktordagi neytron ogimini nazorat giladi. Shuningdek, AESIlar doimiy
monitoring ostida bo‘lishi va xavfsizlik standartlariga mos ravishda ishlashi zarur.
Favqulodda holatlarni oldini olish uchun har bir stansiya avariyaga garshi reja asosida
ishlashi kerak.

4. Atom elektro stansiyasining chiqindilari ganday boshqgariladi?

AESlardan chigadigan radioaktiv moddalar maxsus xavfsizlik choralari asosida
boshqgariladi. Dastlabki bosgichda radioaktiv chigindilar maxsus konteynerlarga
joylashtirilib, vagtinchalik saglanadi. Keyinchalik ularni uzog muddatli saglash yoki
gayta ishlash masalasi hal etiladi. Ayrim AESlarda chigindilarni gayta ishlash orgali
energiya ishlab chigarishda yana foydalanish mumkin. Uzog muddatli saglash uchun
chigindilar mustahkam materiallar bilan goplangan holda yer osti omborlariga
joylashtiriladi. Ushbu jarayon ekologik xavfsizlikni ta’minlash va atrof-muhitga zarar
yetkazmaslik uchun muhim ahamiyatga ega.

2-0‘quvchi javoblari:

1. Atom elektro stansiyasining energiya ishlab chigarish prinsipi ganday
ishlaydi?

Pedagog sifatida ta’kidlab o‘tish kerakki, atom elektro stansiyalari energiya
ishlab chigarishda yugori samaradorlikka ega. Ushbu stansiyalar yadroviy reaksiyalar
orgali katta miqdorda issiglik energiyasini hosil giladi. Natijada, bu issiglik suvni
bug‘ga aylantirib, turbinalarni harakatga keltiradi va elektr generatorlari orqali elektr
energiyasini ishlab chiqgaradi. O‘quvchilarga ushbu jarayonni tushuntirishda tajribalar
va vizual vositalardan foydalanish muhim, chunki bu ularga energiya ishlab chigarish
mexanizmini yaxshiroq anglashga yordam beradi.

2. Atom elektro stansiyasining atrof-muhitga ta’siri ganday?

O‘quvchilarga ekologik xavfsizlikning ahamiyatini tushuntirish pedagogning
muhim vazifalaridan biridir. Atom elektro stansiyalari havoga zararli gazlarni
chiqaradigan an’anaviy issiqlik elektr stansiyalariga nisbatan atrof-muhitga kamroq
ta’sir ko‘rsatadi. Biroq, radiatsion xavf va radioaktiv chiqgindilar ekologik
muammolarni keltirib chigarishi mumkin. Shuning uchun ta’lim jarayonida ekologik
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ongni shakllantirish va muqobil energiya manbalarini muhokama qilish o‘quvchilarga
ma’suliyat hissini singdirish uchun juda muhimdir.

3. AESning xavfsizligini ganday ta’minlash mumkin?

Pedagogik nuqtai nazardan, xavfsizlik tushunchasini o‘quvchilarga yetkazish
ta’lim jarayonining ajralmas qismidir. Atom elektro stansiyalarida xavfsizlikni
ta’minlash uchun zamonaviy texnologiyalar va gat’iy nazorat tizimlari qo‘llaniladi.
Favqulodda vaziyatlarni oldini olish uchun xavfsizlik protokollari ishlab chigiladi va
xodimlar muntazam ravishda tayyorgarlikdan o‘tadi. O‘quvchilarga ushbu mavzuni
yetkazishda real hayotiy misollar, hujjatli filmlar va interfaol mashg‘ulotlar yordamida
mavzuni chuqurrog tushuntirish tavsiya etiladi.

4. Atom elektro stansiyasining chiqindilari ganday boshqgariladi?

Ta’lim jarayonida chiqindilarni boshqarishning ahamiyatini tushuntirish muhim
rol o‘ynaydi. Atom elektro stansiyalaridan chiqadigan radioaktiv chigindilar maxsus
konteynerlarda saglanadi va yer osti omborlarida uzoq muddat saglash choralari
ko‘riladi. Pedagog sifatida o‘quvchilarga chiqgindilarni boshqarish usullari, ularning
ekologik ta’siri va xavfsizlik choralarini tushuntirish zarur. Ushbu mavzuda
muhokamalar o‘tkazish va ekologik muammolarga oid loyihalar ustida ishlash
o‘quvchilarning tanqidiy fikrlash qobiliyatini rivojlantirishga yordam beradi.

3-0‘quvchi javoblari:

1. Atom elektro stansiyasining energiya ishlab chigarish prinsipi ganday
ishlaydi?

Tibbiyot fizikasi talabasi sifatida ta’kidlash joizki, atom elektro stansiyalari
energiya ishlab chigarishda yadroviy bo‘linish reaksiyasidan foydalanadi. Uran yoki
plutoniy yadrolari neytronlar ta’sirida bo‘linib, katta miqdorda issiqlik energiyasini
chigaradi. Ushbu energiya suvni bug® holatiga o‘tkazib, bug‘ turbinalarini harakatga
keltiradi va natijada elektr energiyasi hosil bo‘ladi. Tibbiyotda radioaktiv izotoplarni
ishlab chigarishda ham yadroviy texnologiyalardan foydalaniladi, shuning uchun bu
jarayonni chuqur tushunish tibbiyot fizikasi talabasi uchun muhim ahamiyatga ega.

2. Atom elektro stansiyasining atrof-muhitga ta’siri qganday?

Atom elektro stansiyalari boshga energiya manbalariga nisbatan havoga zararli
gazlar chigarmasa-da, radioaktiv moddalar bilan bog‘liq xavflarni keltirib chigarishi
mumkin. Tibbiyot fizikasi talabasi sifatida aytish mumkinki, atrof-muhitga
chigariladigan ionizatsiyalovchi nurlanish tirik organizmlar uchun zararli bo‘lishi
mumkin. Radiatsiya biologik to‘qimalarga ta’sir qilib, DNK zararlanishiga va
kasalliklarning rivojlanishiga sabab bo‘lishi mumkin. Shuning uchun radiatsiya
nazorati va xavfsizlik choralarini joriy gilish muhim hisoblanadi.
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3. AESning xavfsizligini ganday ta’minlash mumkin?

AESlarning xavfsizligini ta’minlash uchun radiatsiya himoyasi bo‘yicha qat’iy
choralar qo‘llaniladi. Tibbiyot fizikasi talabasi sifatida ta’kidlash kerakki, radiatsiya
himoyasining uch tamoyili — vaqt, masofa va himoya — AES ishida ham qo‘llaniladi.
Operatorlar uchun maxsus qo‘riglangan hududlar yaratiladi, chigayotgan radiatsiya
darajasi muntazam nazorat gilinadi va avariya holatlarida tezkor reja ishlab chigiladi.
Tibbiyotda ham radiatsion diagnostika va terapiya jarayonlarida shunga o‘xshash
himoya usullari qo‘llanadi.

4. Atom elektro stansiyasining chiqindilari ganday boshqariladi?

Atom elektro stansiyalarida hosil bo‘ladigan radioaktiv chigindilarni xavfsiz
boshgarish muhim ahamiyatga ega. Yuqori darajadagi radioaktiv chigindilar maxsus
konteynerlarda saglanadi va chuqur yer osti omborlariga joylashtiriladi. Tibbiyot
fizikasi talabasi sifatida aytish joizki, tibbiyot sohasida ham radioaktiv moddalar
ishlatiladi va ularning chigindilari maxsus tartibda utilizatsiya gilinadi. Masalan, yadro
tibbiyotida ishlatilgan radioterapiya vositalari va diagnostik izotoplar maxsus qoidalar
asosida yo‘q qilinadi. Shu bois, AES chiqindilarini boshqgarish tamoyillarini tushunish
tibbiyot va radiatsiya bilan bog‘liq sohalar uchun juda muhimdir.

XULOSA(CONCLUSION)

Atom elektro stansiyalarining ishlash prinsipi va ekologik xavfsizligini
o‘rganish pedagogik texnologiyalar yordamida o‘quvchilarga nafaqat nazariy bilimlar,
balki amaliy ko‘nikmalarni ham rivojlantirish imkonini beradi. Keys-stadi metodi bu
jarayonda ayniqsa samarali, chunki u o‘quvchilarga real hayotiy vaziyatlarni o‘rganish
orqali tanqidiy fikrlash va muammolarni hal qilish ko‘nikmalarini rivojlantiradi. Atom
elektro stansiyasining ishlash prinsipi atom yadrosining parchalanishidan energiya
ishlab chigarish, bu jarayonda chigariladigan chigindilarni boshqgarish, va atrof-
muhitga ta’sirini tahlil qilish orgali o‘quvchilar AESning ekologik xavfsizligi
masalalariga chuqur kirib boradilar. Shuningdek, AESIar atrof-muhitga ta’sir qilmaslik
yoki minimal darajaga tushirish uchun xavfsizlik choralarini ko‘rish zarurligini
anglashadi.

Keys-stadi metodining pedagogik afzalliklari orasida o‘quvchilarni amaliy
vaziyatlarga tayyorlash, ularning jamoaviy ishlash ko ‘nikmalarini rivojlantirish va ular
orasida mustaqil fikrlashni rag‘batlantirish kiradi. AESning ekologik xavfsizligi va
xavfli chigindilarni boshqarish masalalari orqgali o‘quvchilar real muammolarni
yechishga qodir bo‘ladilar. Bu metod o‘quvchilarda keng qamrovli fikrlashni
rivojlantirishga yordam beradi va ular uchun ilmiy-texnik sohalarga nisbatan chuqur
tushuncha hosil giladi.
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Shu tariga, atom elektr stansiyalarining ishlash prinsipini pedagogik
texnologiyalar yordamida o‘qitish o‘quvchilarga murakkab texnik va ekologik
masalalarni tahlil gilishda yordam beradi, shu bilan birga ularda real hayotiy
vaziyatlarda muammolarni hal qilish ko‘nikmalarini ham shakllantiradi
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Annotatsiya. Ushbu maqgolada kartoshka hosilini to‘liq koviab olishni
ta’'minlaydigan resurstejamkor va samarali texnika vositasi hamda texnologiyasini
ishlab chiqgish uchun ilmiy-texnikaviy yechimga ega bo ‘Igan ilmiy-tadgiqot ishlari
keltirib o ‘tilgan. Kartoshka kovlab olishda ixcham konstruksivaga ega kartoshka
tugunaklarini bir yo'‘la qazib elaklaydigan qurilma bilan jihozlangan kartoshka
kovlagich ishlab chigish va texnologik ish jarayonini asoslash, uni resurstejamkorlikni
ta’'minlaydigan parametrlarini asoslash bo ‘yicha magsadli ilmiy-tadgiqot ishlarini
olib borish ko ‘rsatib o ‘tilgan.

Kalit so“zlar: Kartoshka kovlagich, kartoshka, tuprog-iglim sharoiti, kartoshka
yetishtirish, resurstejamkor, elastik chiviqg.

Aunomayuna. B oannoii cmamve npugedenvl HAYUHO-UCCIEO08AMENbCKUE
pabomvl ¢ HAYYHO-MEXHUYECKUM peuleHueM no paspabomke pecypcocoepezaouezo u
aghghexmunoco mexHuuecko2o cpeocmea u mexHoI02uu, obecneuusaoueco NoIHy0
gviKanviéauue ypooicas kapmodgpens. YxazaHo HeobXooumocms pazpabomams
Kapmodghenexonamenb, OCHAWEHHbIN YCMPOUCMBOM, BbIKANBIGAIOWUM  KIYOHElU
Kapmoghens KOMNAKMHOU KOHCMPYKYUU OOHUM CHOCOOOM, U 0OOCHOBAMDb
MEeXHON02UYeCKULl npoyecc pabomuvl, 000CHOBAMb €20 Napamempul, 0becneyusarouue
pecypcodghghexmueHocme.

Kntouesvie  cnosa:  Kapmodghenexonameno,  kapmogenvb,  Nnou8eHHO-
KaumMamudeckue  yciogus, 8030envleaHue  kapmogens, — pecypcocbepedcenue,
INACMUYHBIL NPYMOK.
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Annotation. This article presents research papers with a scientific and technical
solution for the development of a resource-saving and effective technical means and
technology that ensures complete digging of the potato crop. It is indicated that it is
necessary to develop a potato digger equipped with a device that digs potato tubers of
compact design in one way, and to justify the technological process of work, to justify
its parameters that ensure resource efficiency

Key words. Potato digger, potatoes, soil and climatic conditions, potato
cultivation, resource conservation, elastic rod.

Kirish. Kartoshka-bir yillik ildizmevali sabzavot o‘simlik bo‘lib, dunyo
bo‘yicha milliardlab odamlar tomonidan iste’mol qilinadigan asosiy oziq-ovgat
mahsulotlaridan biri  hisoblanadi. Kartoshka o0zig-ovgat sanoatida ham Kkatta
ahamiyatga ega. Shuning uchun u don mahsulotlaridan so‘ng ikkinchi o‘rinda turadi.
Yer yuzasida aholi sonining muntazam oshib borishi boshga ozig-ovgat mahsulotlari
bilan birgalikda kartoshkaga bo‘lgan iste’mol talabini ham oshirmoqda. Ushbu omil
tufayli kartoshka yetishtirish jarayoni global gishloq xo‘jaligining muhim tarkibiy
gismiga aylanmoqda.

Kartoshka tugunagi oziq-ovqatda ko‘p ishlatilishiga sabab — uning tarkibida
inson organizmi yaxshi o‘zlashtiradigan uglevodlar, ogsillar asosan, kraxmalning
ko‘pligi, C vitamini, mineral tuzlar, temir, kalsiy va boshga moddalarning
mavjudligidadir. Xom tugunagi tarkibida C vitamin miqdori 40 % mg gacha yetadi [1;
175-176-b.].

2030-yilga borib kartoshkaning global miqyosda yetishtirilishi 50 % ga o‘sib,
yiliga 750 million tonnaga yetishi kutilmoqda [2, 3]. U rivojlanayotgan mamlakatlar
oziq-ovqat xavfsizligi strategiyalarida birinchi o‘rinni egallamoqda.

Material va uslublar. Ozig-ovqat va qishloq xo‘jaligi tashkiloti korporativ
statisttk ma’lumotlar bazasi bo‘yicha 2016-2022-yillarda kartoshka yetishtirgan
mamlakatlar ro‘yxati 1.1-jadvalda keltirilgan. 2022-yilda kartoshkaning umumiy
jahon ishlab chiqarishi 374 mln 777 ming 763 tonnani tashkil etgan holda, 2021-
yildagi 373 mln 787 ming 150 tonnadan 0,3% ga ko‘p yetishtirilgan. Dunyo davlatlari
bo‘yicha Xitoy xalq respublikasi eng yirik ishlab chiqaruvchi bo‘lib, jahon ishlab
chiqarishining 25,5 % ni, Hindiston esa 15,0 % ni tashkil etib ikkinchi, Ukraina 5,6 %
ni tashkil etgan [4].

FAO ma’lumotlariga ko‘ra Belorussiyada bir yilda odam boshiga 175 kg,
Polshada 144 kg, Ukrainada 138 kg, Rossiyada 127 kg, AQShda 60 kg, Kanadada 65
kg, Italiyada 39 kg va O‘zbekistonda 64 kg kartoshka iste’mol qilinadi [5].
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Respublikamizda kartoshkachilikni rivojlantirish uchun past rentabelli, suv
ta’minoti og‘ir bo‘lgan 152,4 ming gektar paxta va g‘alla maydonlari qisqartirilib, bu
yerlarning asosiy qismiga urug‘lik va iste’mol uchun kartoshkalar yetishtirilmoqda [6].
O‘zbekistonda 2023-yil 3,6 million tonna kartoshka yetishtirilgan. Bu miqdor 2022-
yilga nisbatan solishtirilganda, kartoshka yetishtirish 2023-yilda 3,8 foizga
oshganligini ko‘rishimiz mumkin [7].

1.1-jadval
2016-2022-yillarda kartoshka yetishtirgan mamlakatlar ro‘yxati

O‘r Ishlab chigarilgan kartoshka migdori, min. tonna

ni Mamalakat 2022 2021 2020 2019 2018 2017 2016
1 Xitoy 95,6 94,3 92,8 89,5 90,26 88,5 84,93
2 Hindiston 56,2 54,2 48,6 50,2 51,3 48,6 43,4
3 Ukraina 20,9 21,36 20,8 20,2 22,5 22,2 21,7
4 Rossiya 18,9 18,3 19,6 22,1 22,4 21,7 22,4
5 AQSh 17,8 18,6 19,0 19,2 20,4 20,4 20,4
6 Germaniya 10,6 11,3 11,7 10,6 8,9 11,7 10,7
7 Bangladesh 10,1 9,9 9,6 9,6 9,7 10,2 9,4
8 Fransiya 8,0 8,9 8,8 8,5 7,8 8,5 6,9
9 Pokiston 7,9 5,8 4,5 4.8 4,6 3,8 3,9
10 Nederlandiya 6,9 6,6 7,0 6,9 6,0 7,4 6,5
22 O‘zbekiston 34 3,2 3,1 3,0 2,9 2,7 2,7

Respublikamizda kartoshka asosan ikki muddatda ekiladi: erta bahorda va yoz
oyida kechki qilib [5, 140-b.]. Kartoshkaning ertapishar 60-65, ertagi-o‘rtacha 70-80,
o‘rtapishar 90-100, o‘rtagi kechki 110-120, kechpishar 130-150 navlari mavjud. Davlat
reyestriga ekish uchun Sante, Aqrab, Alvara, Agane, Baqro-30, Beluga, Bimodo,
Bolero, Viktoriya, Diamant, Quvonch-1656 M, Latona, Marfona, Palma, Umid,
Hamkor-1150, To‘yimli, Fazan, Fresko, Esprit, Romano, Kardinal, Draga navlari
kiritilgan [8, 266-b.].

Respublikamizda kartoshka hosilini yig‘ishtirib olish asosan qo‘l mehnati,
qisman mexanizatsiyalashgan va to‘liq mexanizatsiyalashgan usullarda bajariladi.

Qo‘l mehnati orqali kartoshka hosilini yig‘ishtirishda asosan dehqon va tomorqa
xo‘jaliklarida foydalaniladi. Hosilni yig‘ishtirib olishdan avval kartoshka poyasi qo‘lda
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o‘roq yordamida o‘rib olinadi, kartoshka tuganaklari ketmon yoki lapatka yordamida
yerdan kovlab olinib, yer yuzasiga yig‘ib ketiladi. Keyin esa yig‘ilgan kartoshkalar
goplarga solinib omborlarga joylanadi.

Kartoshka yetishtirishga asoslangan fermer va dehqon xo°jaliklari tarkibidagi
kichik va o‘rta kattalikdagi 1 gektardan 5 gektargacha maydonlarga ekilgan kartoshka
hosilini yig‘ib olishda asosan qisman mexanizatsiyalashgan usuldan foydalaniladi.
Bunda kartoshka poyasi o‘rib olinadi (qo‘l mehnati yoki maxsus kombayn yordamida)
yoki maxsus kimyoviy dori yordamida poyasi quritilib, bir yoki ikki gatorli kartoshka
kovlagichlar yordamida kartoshka tuganaklari kovlab olinib, yer yuzasiga uyumlab
ketiladi. Hosil qo‘l mehnati bilan terib olinadi, qoplarga solinib omborga transport
yordamida yetkaziladi.

To‘lig mexanizatsiyalashgan usuldan esa katta 5 gektardan 30 gektargacha
maydonlarga ekilgan hosilni yig‘ishtirib olishda foydalaniladi. Bunda kartoshka
maxsus kombaynlar yordamida kovlab olinadi, saralanib bunkerlarga yig‘iladi.
Bunkerdan transport vositasiga yuklanib omborga yetkaziladi.

Natijalar va munozara. Kartoshka yetishtirishda uning hosilini yig‘ishtirish
sermehnat jarayonlardan hisoblanadi. Hozirgi kunda kartoshka yetishtirishda barcha
sarf harajatlarning 75 foizi yig‘ishtirish jarayoniga to‘g‘ri keladi. Respublikamiz
tuproq iglim sharoitida (yozning yugori harorati, havoning nisbiy namligini pastligi,
sug‘orishlar natijasida tuprogning zichlanishi) kartoshka yig‘ishtirish mashinalari
o‘zining keng miqiyosda qo‘llanilishiga olib kelmadi. Chunki kartoshka yig‘ishtirish
mashinalarining sinov natijalari shuni ko‘rsatdiki, yig‘ishtirish jarayonida kartoshka
pushtasi gatlamining tuprog‘i yaxshi maydalanmasligi va yirik tuproq kesaklariga
ajralishi hisobiga elevator va groxotlarda elaklanish darajasi pasayadi hamda
kartoshkani tuprogdan ajratish giyinlashadi [10, 11].

Kartoshka kovlagichning ish sifatiga salbiy ta’sir etuvchi kartoshka pushtasi
yuzasidagi qattiq kesaklarni maydalash magsadida texnologik jarayonning boshida
kartoshka kovlagich mashinasiga maxsus tayanch-kesak maydalovchi qurilma
o‘rnatish, undan so‘ng lemexlar orasidagi masofani ixchamlashtirish, kartoshka
pushtasining kerakli gismini kovlab olib elaklarga kam tuproq massasini uzatish va
ularni elaklanish darajasini oshirish hamda kartoshkani yo‘qotilishi va shikastlanishini
kamaytirish uchun elaklar sonini kamaytirish lozim. Shunga muvofiq Biz
tomonimizdan kartoshka kovlagichning elaklar sonini bittadan oshirmasdan
metallhajmdorlikni kamaytirish hisobiga tuproq elaklanish darajasini agrotexnik
talablar bo‘yicha elaklash darajasini ta’minlash maqsadida uning elagi ustiga chivigli
intensifikatorlar o‘rnatilgan kartoshka kovlagich konstruksiyasi taklif etiladi. Chiviqli
intensifikator ikkita tishli yulduzcha va ularni markazlaridan biriktirib turuvchi o‘q
hamda ularning perimetrlari bo‘“yicha to‘qib chiqilgan elastik chiviglardan iborat.
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Elastik chivigli intensifikator bilan takomillashtirilgan kartoshka kovlagich rama
1, gazish lemexlari 2, intensifikator ustuni 3, asosiy elevator 4, asosiy elevator gattiq
chivig‘i 5, asosiy elevator elastik chivig‘i 6, yetaklanuvchi yulduzcha 7, yetakchi
yulduzcha 8, taranglovchi rolik 9, intensifikator tishli yulduzchasi 10, intensifikator
elastik chivig‘i 11 va mashina korpusi 12 dan iborat. Intensifikator elastik chivig‘i
sifatida diametri 0,4 cm li trosdan foydalanilgan va tishli yulduzchalarga ochilgan
teshiklar yordamida to‘qib chiqilgan. To‘qib chiqilgan elastik chiviglar orasidagi
masofa asosiy elevator gattiq chiviglari orasidagi masofaga teng yoki undan kichik
bo‘lishi shartidan olingan. Elastik chiviqli intensifikatorning tishli yulduzchalari
elakning zanjirlariga o‘rnatilgan bo‘lib, kartoshka kovlagichning asosiy elevatori
zanjiri harakati hisobiga aylanma harakat qiladi ya’ni, bunda chiviqli intensifikatorni
harakatlantirish uchun qo‘shimcha zanjirli uzatmalar talab etilmaydi[12, 13, 14].

Elastik chivigli intensifikator bilan takomillashtirilgan kartoshka kovlagichning
texnologik ish jarayoni quyidagicha kechadi. Kartoshkani kovlash jarayonida
kartoshka kovlagichning gazish lemexlar 2 kartoshka-tuproq massani belgilangan
chuqurlikda, gisman uvalagan holda kovlab, asosiy elevator 4 ga uzatadi. Asosiy
elevator 4 ning boshlang‘ich qismiga ustun 3 orqali qo‘zg‘almas o‘qga o‘rnatilgan
elastik chivigli intensifikator tishli yulduzchalari 10 asosiy elevatorning zanjiridan
harakat olishi natijasida asosiy elevator 4 harakat yo‘nalishiga teskari yo‘nalishda
aylanma harakat qiladi. Tishli yulduzcha 10 bilan birgalikda uning perimetri bo‘yicha
ma’lum diametrda to‘qib chiqilgan elastik chiviglar 11 ham harakatlanadi. Natijada,
gazish lemexlari 2 dan uzatilgan ma’lum qatlamdagi kartoshka-tuprogq massa asosiy
elevator qattiq chivig‘i 5 va intensifikatorning elastik chiviglari 11 ta’sirida faol
parchalanadi, elaklanish darajasi yaxshilanadi, mashinaning boshlang‘ich qismida
tuprogning uyumlanishi kamayadi hamda elevatorning ishonchli ishlashi
ta’minlanadi[ 14].

Xulosa. Olib borilgan ilmiy adabiyotlar va ilmiy-tadgigot ishlari tahlillari
asosida mamlakatimiz tuprog-iglim sharoitiga mos elastik chivigli intensifikator bilan
takomillashtirilgan kartoshka kovlagichning konstruksiyasi ishlab chiqildi va
O‘zbekiston Respublikasi Adliya vazirligi huzuridagi Intellektual mulk markazidan
Ne FAP 01988 ragamli foydali model patenti bilan himoyalandi. O‘tkazilgan nazariy
tadgiqotlar asosida elaklash qurilmasi chivigli intensifikatorga ega kartoshka
qo‘llanilganda mehnat sarfi 30,5 foizga va ekspluatatsion xarajatlar 31 foizga
kamayishiga erisgiladi. Natijada ushbu kartoshka kovlagichni qo‘llash orqali yiliga 19
515 756 so‘m iqtisod qilinadi.
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RAILWAY TURNOUTS USED IN HIGH-SPEED RAIL SECTIONS

Choriyev Rustam Alisher ogli
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ABSTRACT

This article highlights the structural features, types, advantages, and areas of
application of railway turnouts within the framework of developing high-speed and
very high-speed rail transport in Uzbekistan. It also analyzes the design of special
turnouts and crossings intended for high-speed passenger trains.

Keywords: High-speed railway, very high-speed traffic, railway turnout, flexible
point blade, rotating frog point, continuous rolling surface, crossing construction,
seamless track, welded joints, rail stability, expansion joints, railway modernization,
high-speed trains.

Introduction

In recent decades, high-speed and very high-speed train systems have rapidly
developed in many countries. As part of Uzbekistan’s railway modernization program,
thousands of kilometers of track have been reconstructed and reinforced to
accommodate passenger trains operating at speeds of 160, 200, and even 250 km/h.
Special railway turnouts and diverging tracks designed for speeds of up to 200 km/h
have been serially produced and successfully used for several years on the Tashkent—
Samarkand—-Bukhara—Karshi line.

The structural design of these high-speed turnouts incorporates flexible point blades
and movable frog cores with a continuous rolling surface (CRS), also known as NPK
(from Russian: HemnpepsiBaas moepxHocth karanus). Unlike standard turnouts
designed for lower speeds, turnouts for high-speed lines are engineered with working
surfaces whose subgrade geometry matches that of adjacent track elements, ensuring
smooth and safe transitions at high speeds.

High-Speed Railway Turnouts with Continuous Rolling Surface (CRS)

In high-speed rail systems, turnout designs differ significantly from those used in
conventional tracks. The crossing part of a high-speed turnout is formed using special
metal base plates that support the frog and adjoining rails. The working surfaces of the
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blades and frog cores are shaped according to the geometry of the continuous rolling
surface. These elements are carefully machined during manufacturing to ensure
seamless interaction with train wheels at high speeds.
Turnouts equipped with continuous rolling surface frogs, especially those with
movable cores, have been used since 1968 in R65-type track structures. Depending on
operational conditions, such turnouts may include:

- Movable core frogs

- Flexible core frogs

- Combined flexible-movable core frogs

These types of turnouts are used in various configurations, including:

- For mainline tracks with high freight traffic and train speeds up to 140 km/h, using
5.5-meter-long movable core frogs

- For train speeds up to 160 km/h, using extended movable core frogs

- For diverging directions with speeds up to 80 km/h and low gradients, using
flexible core frogs

- For very high-speed train operations (200-250 km/h), using combined flexible—
movable core frogs

Rail Fastening Systems and Adaptation to Seamless Tracks

In high-speed turnout designs, rail elements are fastened to the base using improved
resilient clamp systems. Unlike traditional high-speed turnouts, turnouts designed for
very high-speed operations involve fastening metal components to reinforced concrete
sleepers using screw-dowel techniques. This method significantly improves track
alignment stability and the overall structural durability of the turnout.

A crucial requirement for high-speed and very high-speed operations is the integration
of turnouts into seamless track systems. Therefore, special attention is given to welded
joints and their proper alignment within the turnout structure. To accommodate thermal
stresses, compensation devices—known as expansion joints—are installed at the
connection points between the turnout and continuous welded rails.

These devices typically include:
- A specially welded switch rail
- A movable rail element attached to the adjoining continuous rail

The use of movable-core frogs equipped with reinforced connecting rails
significantly increases their service life—up to 3-4 times longer compared to fixed-
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core designs. Moreover, such systems eliminate the need for guard rails, reducing wear
and dynamic impact forces between wheels and the track. This results in improved ride
smoothness and passenger comfort—both of which are essential for high-speed railway
infrastructure.

Conclusion

The development of high-speed and very high-speed railway traffic represents a
critical stage in the modernization of Uzbekistan’s railway infrastructure. Modern
turnout designs play a fundamental role in ensuring the stability, safety, and efficiency
of train operations at high speeds.

By implementing advanced turnout technologies—such as continuous rolling
surfaces, flexible and movable frog cores, and seamless welding techniques—
Uzbekistan can significantly improve the performance and competitiveness of its
railway transport system. Expanding the use of such innovations will further enhance
the country’s transit potential and support the long-term development of sustainable,
high-speed rail mobility.
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METO/bI 1 AJITOPUTMbI HCCJIEAOBAHUA 3AJAYU ITONCKA
KPATYAMIIEIO ITYTHU B TPA®AX

XosmusipoBa ®depys3a XapuzosHa
Camapkanackuii punuan TamkenTckoro YHausepcuteta MHQOpMamoHHbIX
Texnonoruit, Camapkanj, ¥Y30eKucTan
feruzal377@mail.ru

AHHOTAIIHUAL

B oannoii cmamwve paccmampusaemcs 3aoaua o Kkpamuatiwiem nymu — 0OHA U3
KII04esblX 3a0au 8 obracmu meopuu 2pagos u ancopummos. Onucvieaemcs eé
npakmuieckoe 3HaA4eHue 8 PeasbHOl JICU3HU, BKIYAS HABUSAYUIO, JOSUCMUK)Y U
KomnbolomepHvle uepul. Illpusedena mamemamuueckas Gopmanuzayus 3a0adi,
ONUCAHBL OCHOBHbIE ANICOPUMMbBL €€ peulenuss, maxkue Kaxk arcopumm Jletkcmpol u
ancopumm benimana-@opoa. Takdce npusedenvl nNpuUMepbl pearu3ayuu  dSmux
aneopummos Ha A3biKe npozpammuposanusi  Python. Mamepuan cmamovu
OPUEHMUPOBAH HA CMYOEHMO8, WKOJILHUKOE CMAPWUX KIACCO8 U HAYUHAIOWUX
NPOCPAMMUCIOB,  UHMEPECYIOWUXCA — ANeopummamu U UxX  APpAKmu4ecKum
npuMeHeHUueM.

Knrwoueswvie cnosa. kpamuatiwuii nymos, meopusi 2pagos, areopumm Jetikcmpot,
aneopumm bennimana-Dopoa, epagh, sepuunsvi, peopa, Python, npoepammuposaniue,
ONMUMU3AYUSL MAPUIPYMA.

I.BBEJIEHUE

B coBpemMeHHOM MHpe 3a/ada MOMCKa KpaTJyallero MmyTH SIBJSIETCS OAHOU U3
CaMbIX pPacHpOCTPaHEHHBIX M JKU3HEHHO BaXHBIX. MBI CTaJKUBaeMCsl C HEH
©KETHEBHO, 3aYacTyl0 JaXXe HE OCO3HaBas 3Toro. Hampumep, Korma dYenoBeK
BBHIOMpAET, O KaKOM JOpore eMmy JIydlle HATA JOMOW, WM KOT/a BOJUTENb
MPOKJIA/IBIBAET MApHIPYT C MOMOIINBID HABHUTaTOpa, YTOOBI M30eXaTh MPOOOK U
COKOHOMUTH BpeMs. [laxke B KOMITbIOTEPHBIX UT'PAX, I7I€ IEPCOHAXKY HYKHO J00paThCs
U3 OJTHOM TOYKM KapThl B IPYTYI0, IPUMEHSETCS 3ajauya MOMCKa KpaTyalilero myTH.
Taxum oOpa3om, 3Ta 3a7ada HAXOAWT MPUMEHEHHE KaK B PEabHOW JKWU3HU, TaK U B
BUpTYyanbHOU cpexell].

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025 08



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15700205
mailto:feruza1377@mail.ru

Educational Research in Universal Sciences VOLUME 4, ISSUE 8

ISSN: 2181-3515

C ToukM 3peHHUs MaTeMaTuKu W MHPOPMATHKH, 3a7adya O KpaTdallleMm IyTH
3aKJII0YAETCS B HAX0XKACHUH ONITUMAJIBHOTO (HAUMEHBILIETO 110 BECY UJIM PACCTOSHUIO)
MyTH MEXIYy IByMs BepunHamu B rpade. ['pad B ganHOM cirydae — 3T0 abcTpakTHas
CTPYKTypa, COCTOSIIasi M3 BEPUIMH (Touek) U pedep (CoenMHEHUN MEXTy HUMH),
KOTOPBIM MOTYT OBITh MPHUCBOEHBI OINpPEACIIEHHbIE BECA — PACCTOSIHUS, BpEeMs WM
CTOMMOCTb. Takue MOJIeTM HUCIOJIb3YIOTCS B Pa3IMYHBIX OOJACTAX: JOTHUCTUKA U
TPAHCIIOPT, MAapIIPYTH3alMs JAHHBIX B KOMIIBIOTEPHBIX CETSAX, ABTOMATHYECKOE
IUTAHUPOBaHKE, YKOHOMUKA U Jake OnonHpopMaTHKa.

Cy1iecTByeT MHOXKECTBO aJITOPUTMOB, pa3paOOTaHHBIX IS PEUICHUS JaHHON
3agaun. HekoTopble U3 HUX MPUMEHUMBI TOJIBKO K Tpadam 0e3 OTpHUIaTeIbHBIX BECOB,
ApyTue Xe crnocoOHbl paboTaTh ¢ rpadamMu mpou3BojibHOro Buaa. Cpeau caMbIxX
M3BECTHBIX M IIHPOKO IPUMEHSEMBIX AJITOPUTMOB MOHO BBIJECIHUTH AJITOPUTM
Hevikctpel, anmroput™ bemnmvana — ®oppaa, anroputm Pnoiga — Yopuemia U
anroput™M  A*. Kaxnplii ©3 3THUX aJIrOpUuTMOB HMEET CBOU OCOOEHHOCTH,
npeumyiiecTsa M orpanudeHus. Hampumep, anroputm JleWkcTpbl 3¢(dEKTUBEH U
OBICTP, HO HE MOXET pabOTaTh C OTPULIATEILHBIMU BecaMu. B To e Bpems, allroputM
bennmmana — ®oppa copaBisieTcss ¢ 3TUM, HO TpeOyeT OoJiblie BpPEMEHH Ha
BBINIOJTHEHUE[2-4].

B nanno#t pabote Oyner paccMOTpeHa CyTh 3aJayd O KpaTdaiileM IyTH, €€
NpaKTUUECKOe 3HauyeHWe, mareMarudeckas (opMaiu3anusi, a TaKXKe MPUBEICHBI
ONMCAHUS W NIPUMEPHl pEaJIM3aluMyd  OCHOBHBIX QJITOPUTMOB Ha  SI3BIKE
nporpammupoBanusi  Python. Takke Oyayr mnpenacraBieHbl  rpaduueckue
WUTIOCTPALIMM W TAaOJUIbl, MOMOTAIONIME JIyYIlle MOHSATh W CPAaBHUTH pPa3IMUHBIC
MOAXO/Abl K PELIEHUI0 3TOM 3anauu. Llenbio sBIE€TCS HE TOJBKO O3HAKOMIIEHHE C
TEOPETUYECKMM MAaTepUalioM, HO W JIEMOHCTpAlMs MPaKTUYECKOrO NPUMEHEHHUS
QITOPUTMOB B NPOTPAaMMHON cpefe, 4YTO OCOOEHHO aKTyalbHO MAJisi CTYJIEHTOB,
OyayluX MporpaMMHCTOB U BCEX MHTEPECYIOLIMXCS COBPEMEHHON MH(OPMATHUKOM.

Bcé€ aTo — npumepsl 3a1aum 0 KpaTyaiimeM myTi. OHa OTHOCHUTCS K OJJHOMY M3
KJIFOUEBBIX HANpaBJICHWM B MaTeMaTUKE W HH(OpMaTUKE — Teopuu IpadoB H
anroputMaMm Ha Tpadax. DTa 3ajadya HMMeEEeT OrPOMHOE 3HAYEHUE B JIOTHUCTHUKE,
HaBHUrallMy, TEJIEKOMMYHHUKAIUAX U IaKe B OMOMH(pOpMATHKE.

B 57011 cTaThe MBI OJIPOOHO PACCMOTPUM, UTO TAKOE 3a/laya O KpaTdyaulleM MyTu, KakK
OHa (QopMyJUpyeTCs, TJe MPUMEHSETC U KaKhe aJlfOPUTMbI UCIIOJIB3YIOTCSA sl €€
peuieHus.

1. TIOCTAHOBKA U METO/J PELHLIEHUA 3ATAYA

3ajaya 0 KpaTyaillieM MyTH — 3TO 3aJa4a HaX0XKICHHUsSI HaUMEHEE 3aTPaTHOTO
MapuipyTa MEeXIy IByMs BepliMHamu B rpade. I'pad — 3TO COBOKYNMHOCTH BEPIIMH
(Touek) u pé€dep (cBa3ed Mexnay Toukamu). Eciu pé€Opa mmeror Beca (Hampumep,
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JUTMHBI IOPOT, BPEMSI B ITyTH, CTOUMOCTb ), TO 33/1a4a — HAWTH Iy Th, y KOTOPOrO CymMMa
BECOB MHUHHMAJIbHA.
OcHoBHBIE anropuTMbI pemieHns: CylecTByeT HECKOIBKO MOMYJIIPHBIX alrOPUTMOB
JUIsl TOMCKA KpaTyaiero mytyu. Huke paccMOTpUM OCHOBHBIE U3 HUX.
Aaroputm JledKeTpbl. OTO OJWH U3 CaMbIX M3BECTHBIX M YACTO HCIOJIb3YEMBIX
aJITOPUTMOB.
CyTb: mar 3a marom HaxOJUTCA KpaTdyanlliee pacCTOSTHUE OT Ha4aJbHOM BEPUIMHBI J10
BCEX OCTAJIbHBIX, TOKAa HE OyJIeT JOCTUTHYTa KOHEYHAs TOUKA.
YcaoBus:

-paboTaeT TOIbKO ¢ rpadaMu, B KOTOPHIX HET OTPUIATEIbLHBIX BECOB.
ILmrockr:

-3¢ dexTrBeH U ObICTPO paboTaeT Ha OOIbIIKX Tpadax.
MuHychbl:

- HE IOJIXOIUT JUJIs TpadoB ¢ OTpULIATENILHBIMU BecaMu pEOep.
3amaya 0 KpaTyailieM IyTH 3aKJIIOYAETCS B MTOMCKE HAWKpaTYAMIIEro MapuipyTa
MEXIy ABYMs BepliMHaMu B rpade. MlHaue roBops, HYy>)KHO ONpPEAEINUTh, KaK MOXKHO
ObICTpeEe U C HAMMEHBIIMMU 3aTpaTaMH MEPEMECTUTHCA U3 OAHOW TOYKH (BEPUINHBI)
rpada B apyryro. B KOHTeKCTe MPOU3BOACTBEHHOTO MEHEKMEHTA 3Ta 3a/1a4a MOXKET
ObITh HMHTEPIPETHPOBAHA KaK OMNPEJEICHHE CaMOT0 BBIFOJHOIO Mapuipyra —
HaIrpuMep, ¢ MUHUMAaJIbHBIMU 3aTpaTaMu TOTUIMBA, BpEMEHU U (PMHAHCOB — U3 MTYHKTA
A B nynkr B. Jlns e€ pemeHus KaxaoW ayre OpPUEHTHUPOBAHHOTO rpada
MIPUNKUCHIBAETCS OMPEACIEHHOE 3HAYEHUE, OTpa)Xarouiee ""CTOMMOCTh" NepeMEeIeHUs
(daime Bcero — BpeMs, PAaCCTOSIHME WJIM PACXOJ PECYpPCOB) OT OJHOM BEPIIMHBI K
IPYTOM.
PaccmoTtpum npumep (puc.1).

Puc.1 Hcxoonvie oannvle k 3a0aue o Kpamuatiuiem nymiu.
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CuTyario MOXHO OIUCATh HE TOJIHKO OPUEHTHPOBAHHBIM Tpad)oM C BECaMH,
NPUIHCAHHBIMU TyTaM, HO U Tabnuiei (Tadm.1).

Tab6n.1. McxonHble naHHBIC K 3a/1auye O KpaTyaniieM Iy TH.
Hauano nyru Konen nyru Bpewms B iyt

GO W W WIN NP~
AN WDN

Wl OaINWINO R AP N

[ep}
o1

CnpammuBaercs B 3aJa4e: Kak KpaT4ailllUM IIyTEM IIONACTh U3 BEPIIMHBI 1 B
BEpILINHY 4.

Pemenue. Beenem o6o3nauenue: C(T) - qimHa KpaTyaillero myTH U3 BEPILIUHbI
1 B Bepuuny T. (IlockosibKy J1000# MyTh, KOTOPBIM HAJO0 PACCMOTPETh, COCTOUT U3
IyT, a YT KOHEYHOE YHCII0, M KaX/1asi BXOAUT He O0Jiee OJJHOTO pa3a, TO MPETEHIEHTOB
Ha KpaTyalliuii MyTh KOHEYHOE YHUCIIO, © MUHUMYM U3 KOHEYHOT'O YKCIia 3JIEMEHTOB
Bcerjga nocturaercs.) PaccmarpuBaemasi 3amada coctouT B BbiuuciaeHuun C(4) u
yYKa3aHUU MYTH, HA KOTOPOM 3TOT MUHUMYM JOCTHTa€TCH.

JInst MCXOAHBIX TaHHBIX, MPEJCTABICHHBIX HA puc.6.7 U B Ta01.1, B BepuinHy 3
BXOJIMT TOJIBKO OJIHA CTPEJIKA, KAK Pa3 U3 BEPIIMHBI |, M OKOJIO ITOM CTPEJIKU CTOUT €€
mHa, paBHas 1, mostomy C(3) = 1. Kpome Toro, oueBuano, utoC(1) = 0.

B Bepiuny 4 MOKHO TIOTIAaCTh MO0 U3 BEPIIMHBI 2, PO MyTh, paBHBIN 4,
00 W3 BEPIIUHBI 5, IPONIs My Th, paBHbIN 5. [103TOMY CripaBesIMBO COOTHOIIIEHUE
C(4) =min {C(2)+4; C(5) + 5}.
Takum oOpazoM, MpoBeJieHa PECTPYKTypHU3alus 3aauun - Haxoxaenue C(4) ceaeHo
k HaxoxaeHuto C(2) u C(5).

B Bepumny 5 MOKHO monacTh JU00 U3 BEPIIMHBI 3, MPONAS MyTh, paBHBIN 2,
00 13 BEpLIMHBI 6, TPOWIs My Th, paBHbIN 3. [loaTOMY ClipaBeyIMBO COOTHOILLIEHUE
C(5)=min {C(3) +2; C(6) + 3}.

Mei 3naeM, uto C(3) = 1. [Toatomy C(5) = min {3 ; C(6) + 3}.
[Tockonbky odeBugHO, uTO C(6) - TMOJOKUTEIHHOE UYHCIO, TO W3 TMOCIEIHErO
COOTHOIIIEHHUSI BhITEKaeT, uto C(5) = 3.
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B Bepmnny 2 MOXXHO monacTh 100 W3 BEPIIMHBI 1, poiias myTh, paBHBIMA 7,
a100 U3 BEpUIMHBI 3, MPOWUJIS MyTh, PaBHBIM 5, 100 M3 BEPIIMHBI 5, MPOUIS MYTh,
paBHbIii 2. [103TOMy cipaBeAJIMBO COOTHOIICHHUE
C(2)=min {C(1)+7;C3)+5;C(5)+2}.

Hawm usBectHo, yto C(1) =0, C(3) =1, C(5) = 3. IlosTomy
C2)=min{0+7;1+5;3+2}=5.

Teneps Mbl MoxkeM HaiiTu C(4):

C(4)=min {C2)+4;C(5)+5}=min {5+4;3+5} =8.

Takum oOpa3om, anuHa Kparyailiero mnyTtd paBHa §. U3 mnociemsero
COOTHOIIIEHHMS SICHO, YTO B BEPIIMHY 4 Hag0 UATH Yepe3 BepunHy 5. Bo3pamasich k
BbluncieHno C(5), BUAMM, YTO B BEPIIMHY 5 HAI0 HUITHU 4Yepe3 BepuiuHy 3. A B
BEpPUIMHY 3 MOKHO IOIIACTh TOJBKO U3 BepIMHbI 1. MTak, KpaTyaluii MyTh TAKOB:
1-3-5—-4.
3ajaya 0 KparyaiiieM IyTH Ui KOHKPETHBIX MCXOJHBIX JaHHBIX (puc.l m Tabn.l)
MOJIHOCTBIO pelIeHa.

OnTuMU3allMOHHBIE 3aJa4d Ha rpadax, BO3HHUKAIOIIME IpPU MOATOTOBKE
YOPaBICHUYECKUX  PEIIEHHH B  MPOU3BOJACTBEHHOM  MEHEIKMEHTE, BeCbMa
MHOT00Opa3HbI.

Pesynprar:

NameError Traceback (most recent call last)
Cell In[1], line 4

1 # [lobasum npumepw Ha Python pna kaxgoro anroputma

2

3 # Aroputm [eiikcTpy
----» & add_heading("Tlpumep: Anropwtm [leiixcTpu wa Python”, level=2)

5 code dijkstra = """

6 import heapg

7

(... 34 print(dijkstra(graph, "A"))
EEI

36 doc.add paragraph(code_dijkstra, style="Normal')

NameError: name 'add_heading' is not defined

3aKJIrouYeHne
3amauya 0 KparyaWiiem MyTH — OJHA W3 BaXXHEHIMX 3a7a4 B WH(OpMaTUKE H
MareMaTtuke. OHa UMEEeT MHOXECTBO MTPUMEHEHHI B HAIIEH MOBCEHEBHOM KU3HU —
ot GPS-HaBuranuu 1o opraHu3anny CETEN U yIpaBiIeHUs TpaHCHOPTOM. CyIlIeCTBYIOT
pPa3zHOOOpa3HbIC AITOPUTMBI, KK IbIH U3 KOTOPBIX MOJIXOAUT JJIsl CBOETO KJlacca 3a/1ay.
IToHnMaHue 3TUX aJTOPUTMOB IIOMOTAET PelIaTh MPaKTHYSCKue 3a1a4uu 3G HeKTuBHES
Y JTy4Ille IOHUMATh, KaK Pab0OTaIOT COBPEMEHHBIE TEXHOJIOTHH.
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Annotation. The mutual impact of and the environment acts as a component of
the ecological system "man - nature”. The most pressing environmental issues at
present are the following: global pollution of the natural environment,; environmental
education of people, disposal of industrial and human waste, ensuring normal life and
health of people, etc. Analysis of the results of the conducted research by scientists
showed the possibility of using flotation waste. In the compositions of ceramic masses,
depending on the properties of the clay component, they can act as leaning additives
improving drying and shrinkage properties;, mineralizers intensifying sintering
processes; as a component that helps increase the strength and heat resistance of the
material; posing additives to reduce the bulk density of products.

Key words. Industry, ecological system, waste, flotation waste, ceramic masses.

The main direction of environmental protection today is the maximum possible
maintenance of ecological balance and ensuring natural ecosystem interrelations. The
mutual impact of industry and the environment acts as a component of the ecological
system "man - nature". The most pressing environmental issues at present are the
following: global pollution of the natural environment; environmental education of
people; disposal of industrial and human waste; ensuring normal life and health of
people, etc.

The increase in mineral extraction, the development of metallurgical
production and thermal power engineering have led to a significant accumulation of
various types of waste, which are generated both in the process of extraction and
enrichment of minerals, and at various stages of their processing [1]. The soil is
polluted by solid waste from the metallurgical industry. It accumulates on land areas
of hundreds of hectares. The largest amount of solid waste is formed during the
production of cast iron. There are 400 kg of slag per ton of metal.

Heavy metals tend to accumulate in soil, water, plants, food, the human body,
etc. Metallurgical plants and complexes occupy areas of more than a thousand hectares,
the majority of which are occupied by dumps, sludge ponds and other waste.
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They penetrate the soil under the influence of precipitation, and this area becomes
unsuitable for agriculture. The environmental problem causes millions of losses to the
economy, and also affects the human body, leading to pulmonary, oncological,
vegetative-vascular lesions, disorders of the musculoskeletal system, diseases of the
skeletal system, dermatitis, etc.

Research by many scientists on the use of various technogenic wastes has
established the possibility of their use in the ceramic industry. Unlike many other
manufacturing industries, the ceramic industry is able to reuse within its production the
main part of its own wastes, which are formed at a certain stage (often as purifiers) of
production [2]. The development of production technology actually allows the use of
a large part of production waste, reusing it in the ceramic production cycle instead of
other raw materials. In this way, it is possible to avoid the extraction, transportation
and use of thousands of tons of natural materials such as sand, feldspars, aluminum
oxide, zirconium oxide, mullite, clays. he use of effective substitutes for feldspar
materials in ceramic masses, in colored coatings and ways of improving the physical,
technical and technological properties of ceramics have led to the use of “tailings” of
ore enrichment, previously not used in the domestic ceramic industry for these
purposes, as a complex substitute for feldspar, pegmatite and Fe,O3 for the production
of ceramic products [3].

Metals that enter the environment are divided into three hazard classes, the
moderately hazardous class includes the following: nickel, cobalt, copper, chromium,
molybdenum, etc. The Kaitash tungsten-molybdenum plant produces molybdenum and
a large amount of solid waste is formed during the flotation process. According to the
obtained DTA data of the initial flotation waste (Kaitash tungsten-molybdenum
production), the endothermic effect at 173°C on the thermal curves characterizes the
removal of hygroscopic water. The exothermic effect at 430°C corresponds to the
combustion of organic impurities. The endothermic effect at 580°C is caused by the
removal of crystallization water and partial destruction of the kaolinite crystal lattice,
and the endothermic effect at 846°C is caused by polymorphic transformations of
quartz.

The endothermic effect with a maximum at 980°C is accompanied by the
appearance of new phases - mullite, anorthite. The diffraction pattern of the flotation
waste reveals the following phases: quartz d/n = 0.421; 0.3350,180 nm; kaolinite 0.511;
0.197 nm; wollastonite d/n = 0.317; 0.287; 0.197; 0.148 nm, hydromica d/n = 0.511;
0.335; hematite d/n = 0.269; 0.251; 0.227; 0.186 nm. The infrared absorption spectra
of the Kaitash flotation waste of tungsten-molybdenum ores are characterized by the
presence of absorption bands at wave numbers of 1050, 940, 910, 680, 650 cm-1, which
belong to the quartz-like framework [Si(Al)O4].
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Symmetrical stretching vibrations of Si-O-Si are observed at 810 cm-1, which
indicates the existence of ring anions [Si309]6-. The bands at 1050 and 450 cm-1
characterize the frequencies of as AI-O —Al absorption bands in the region of wave
numbers 540 and 450 cm-1 are related to stretching vibrations of Fe-O-Fe. The
indicated absorption bands are also observed in the infrared spectrum of natural
hematite at 810 cm-1, they are related to the deformation vibration of the Fe-O bond.
Thus, the characteristics of the Kaitash flotation waste from the enrichment of
tungsten-molybdenum ores show that, based on the Al203 content, it can be assigned
to various classes of refractory with some approximation, based on the CaO content,
one can judge the temperature of deformation of products, based on the Fe203 content,
the color of fired products, based on the SiO2 and alkalis Na20 and K20 content, the
fusibility of raw materials and the strength of finished products [4].

Therefore, in order to develop a method for recycling flotation waste and the
possibility of obtaining facing tiles based on Angren kaolin clays, flotation waste and
glyage, it was planned to develop a ceramic base with improved physical and
mechanical properties. The use of waste from the ceramic industry, in particular, the
Kaitash tungsten-molybdenum production, makes it possible to reduce the
consumption of scarce raw materials, as well as reduce the harmful effects of man-
made waste on the environment, and improve the economic performance of production.

Analysis of the results of the conducted research by scientists showed the
possibility of using flotation waste. In the compositions of ceramic masses, depending
on the properties of the clay component, they can act as leaning additives improving
drying and shrinkage properties; mineralizers intensifying sintering processes; as a
component that helps increase the strength and heat resistance of the material; posing
additives to reduce the bulk density of products [5]. In this way, two problems are
solved simultaneously: the identification of new raw materials and the solution to the
problem of environmental pollution. Heavy metals are so toxic that they can affect the
soil within a radius of 200 km from waste dumps, and within a radius of 100 km, all
vegetation is completely destroyed. Production waste pollutes the soil in areas adjacent
to enterprises, and there is contamination of drinking water sources, an increase in
diseases and an increase in mortality.
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ANNOTATION:

This article analyzes innovative solutions aimed at improving the visibility of
vehicles in dark conditions and adverse weather (fog, rain, snow). It highlights the
effectiveness of smart lighting and sensor systems powered by Artificial Intelligence
(Al), Infrared (IR) technologies, and the Internet of Things (l1oT). These intelligent
systems enhance vehicle visibility, increase safety, save energy, and provide real-time
alerts to drivers. The article also discusses the integration of 10T and Al technologies
into transportation systems, enabling vehicle condition monitoring and automatic
decision-making. Such systems play a crucial role in preventing road accidents under
poor weather conditions. The article calls for the expansion of advanced systems aimed
at enhancing transportation safety and visibility through innovative technologies.

KEYWORDS: smart lighting system, artificial intelligence (Al), infrared
technologies (IR), Internet of Things (l1oT), sensor systems, transport safety, fog, real-
time monitoring, energy saving, automatic decision-making, road traffic accidents.

INTRODUCTION: Adverse weather conditions—particularly fog, rain, snow,
or strong winds—can significantly reduce the visibility of vehicles. This poses serious
risks for drivers and passengers and can, in some cases, lead to road traffic accidents
and fatalities. In such circumstances, improving vehicle visibility and ensuring safety
becomes critically important. Today, the advancement of technology—especially
innovative approaches such as Artificial Intelligence (Al), Infrared (IR) technologies,
and the Internet of Things (loT)—offers effective solutions to address this issue.
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The  Importance of Smart Lighting and  Sensor  Systems:
Smart lighting and sensor systems play a vital role in ensuring safety in transportation
systems. Smart lighting systems can automatically adjust the intensity and brightness
of lights, enhancing vehicle visibility during dark or adverse weather conditions.
Sensor systems enable real-time monitoring of vehicle movement and surrounding
environmental conditions.

. SMART TRAFFIC c’.’é

r'~: ---------------------- A m——————— et
oA’ 5% ccTv camera

Figure 1. Smart Road Lighting System

The Role of Artificial Intelligence (Al) Systems: Artificial Intelligence enables
real-time decision-making in transportation systems by analyzing various types of data.
For example, Al-powered smart lighting systems can automatically detect moving
vehicles and adjust the lighting level accordingly. This is especially useful in dark or
foggy conditions, as Al systems ensure the proper visibility of moving vehicles.
Infrared (IR) Technologies: Infrared technologies play a significant role in enhancing
vehicle visibility. Infrared cameras and sensors can detect moving objects even in areas
where visible light cannot penetrate, such as during darkness or fog. These systems are
often used to prevent road accidents associated with hazardous weather conditions.

Internet of Things (loT) Systems: loT technologies enable real-time data
exchange in transportation systems. Each vehicle and its surrounding environment can
be equipped with 10T devices to monitor road conditions, weather, temperature, and
humidity. Through these devices, the transportation system can be integrated with other
systems and send critical alerts to drivers and traffic management authorities about
potentially dangerous situations.
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Figure 2. Schematic View of an IoT System

Sensors and Their Integration: Sensor systems enable the monitoring of
environmental changes and allow for rapid response. For example, in foggy or snowy
weather conditions, lighting systems can automatically adjust based on the vehicle's
location and road conditions. This greatly helps ensure effective visibility for each
vehicle and enhances overall safety.

Benefits of Smart Lighting Systems: In addition to improving vehicle visibility,
smart lighting systems also provide energy-saving capabilities. These systems adjust
according to temperature and light conditions, ensuring that lighting is used only when
necessary, thereby reducing energy consumption. Furthermore, the system
automatically regulates road lighting levels, offering drivers better visibility. Smart
Systems Based on 10T and Al: The integration of IoT and Al technologies enhances
the efficiency of both vehicles and lighting systems. The 10T system transmits data
from vehicles to Al-based systems, which in turn improve safety and visibility. These
smart systems help manage traffic automatically, adjust lighting systems, and prevent
dangerous weather-related situations.

CONCLUSION: Smart lighting and sensor systems based on Atrtificial
Intelligence (Al), Infrared (IR) technologies, and the Internet of Things (loT) offer
effective solutions for improving vehicle visibility in dark and adverse weather
conditions. These technologies enhance transportation safety, save energy, and provide
real-time alerts to drivers. Moreover, they play a crucial role in preventing road traffic
accidents. In the near future, the continued development and widespread
implementation of these technologies will significantly contribute to improving the
safety of transportation infrastructure.
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LINGUISTIC THEORY AND COMPUTATIONAL LINGUISTICS: MODERN
APPROACHES AND RESEARCH AREAS
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Annotation: This article explores the intersection of ITIL (Information
Technology Infrastructure Library) studies and computational linguistics, emphasizing
contemporary approaches and emerging research directions. The work evaluates how
computational linguistics tools enhance ITIL process optimization and examines the
evolution of ITIL frameworks through language modeling, automated documentation,
and sentiment analysis. Methodological insights and results of key integrative studies
are presented, offering a roadmap for future interdisciplinary applications.

Keywords: ITIL, computational linguistics, natural language processing (NLP),
service management, machine learning, automated documentation, linguistic
modeling, IT services, text analytics.

In the rapidly evolving landscape of IT service management, ITIL has long been
recognized as a foundational framework that helps organizations align IT services with
business needs. Simultaneously, computational linguistics—traditionally rooted in
artificial intelligence and linguistics—has advanced considerably due to developments
in machine learning and natural language processing (NLP).

This convergence between ITIL and computational linguistics is fostering a new
interdisciplinary paradigm. The integration of linguistic models into ITIL studies not
only enhances process documentation and decision-making but also opens up
innovative avenues for optimizing user experience, automating service desk functions,
and analyzing incident trends via textual data.

Linguistic theory and computational linguistics are interconnected disciplines
that seek to understand and model human language. Linguistic theory provides formal
and cognitive frameworks to explain language structure, acquisition, and use, while
computational linguistics applies computational methods to process, analyze, and
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generate natural language. This document explores modern approaches, key research
areas, and their synergies, emphasizing recent advancements and challenges.

Linguistic Theory: Modern Approaches

Linguistic theory investigates the principles governing language structure,
meaning, and use. Modern approaches integrate insights from cognitive science, formal
systems, and cross-linguistic studies to model language phenomena.

Generative Linguistics

Generative linguistics, rooted in Noam Chomsky’s work, posits that humans
possess an innate capacity for language governed by universal principles. Key modern
frameworks include:

Minimalist Program:

Core Idea: Proposes that syntax operates through a minimal set of operations,
primarily Merge (combining elements to form structures) and Move (rearranging
elements). This reduces the complexity of Universal Grammar (UG) while accounting
for linguistic diversity.

Applications: Explains sentence formation across languages, focusing on
economy and efficiency in syntactic derivations.

Research Focus: Investigating how minimal operations account for complex
phenomena like recursion, agreement, and displacement (e.g., wh-movement).

Example: In the sentence “What did John buy?”, Move repositions “what” to
form a question, constrained by universal syntactic principles.

Optimality Theory (OT):

Core Idea: Linguistic outputs result from a competition among constraints,
where the optimal form satisfies the highest-ranked constraints. For example, in
phonology, constraints like “avoid complex consonant clusters” compete with
“preserve input segments.”

Applications: Used in phonology, morphology, and syntax to model variation
and language change.

Research Focus: Developing constraint hierarchies for diverse languages and
testing OT in computational models.

Cognitive and Functional Linguistics

These approaches view language as a product of cognitive processes and
communicative functions, emphasizing usage and context over rigid rules.

Construction Grammar:

Core Idea: Language consists of a network of form-meaning pairings
(constructions), from words to complex syntactic structures (e.g., “the bigger, the
better” as a construction).
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Applications: Explains idiomatic expressions, argument structure, and language
acquisition.

Research Focus: Modeling how constructions emerge from usage patterns and
cognitive constraints.

Example: The construction “let alone” (e.g., “She can’t run, let alone sprint”)
carries specific pragmatic meaning not derivable from its parts.

Usage-Based Models:

Core Idea: Language structure emerges from frequency, context, and cognitive
generalization. For instance, frequent exposure to verb patterns shapes grammatical
knowledge.

Applications: Explains child language acquisition and diachronic language
change.

Research Focus: Testing usage-based predictions with corpus data and
computational simulations.

Typological and Comparative Linguistics

Core Idea: Analyzes linguistic diversity across the world’s 7,000+ languages to
identify universal patterns and constraints.

Applications:  Informs language documentation, classification, and
computational modeling for low-resource languages.

Research Focus: Word order universals (e.g., SVO vs. SOV), morphosyntactic
alignment, and implicational hierarchies (e.g., if a language has voiced fricatives, it
likely has voiceless ones).

Example: Greenberg’s universals guide research into why certain linguistic
features co-occur across languages.

Sociolinguistic and Pragmatic Theories

Core Idea: Language is shaped by social context, speaker intent, and
communicative goals.

Applications: Models discourse phenomena like turn-taking, politeness, and
code-switching.

Research Focus: Pragmatic inference (e.g., Gricean maxims), sociolinguistic
variation, and multilingual discourse.

Example: In bilingual communities, code-switching (e.g., mixing English and
Spanish) reflects social identity and context.

Computational Linguistics: Modern Approaches

Computational linguistics leverages algorithms, statistical models, and machine
learning to process and generate language, often informed by linguistic theory. Modern
approaches have shifted from rule-based systems to data-driven and neural methods.

Statistical and Machine Learning Models
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Probabilistic Models:

Use statistical techniques like Hidden Markov Models (HMMSs) and n-grams to
model language patterns based on probability distributions.

Applications: Early machine translation, part-of-speech tagging, and speech
recognition.

Research Focus: Improving robustness for noisy or sparse data.

Example: An n-gram model predicts the next word in a sentence based on prior
word sequences.

Neural Networks and Deep Learning:

Transformers: Architectures like BERT, GPT, and T5 use self-attention
mechanisms to capture long-range dependencies in text, revolutionizing NLP.

Applications: Machine translation, text generation, sentiment analysis, and
question answering.

Research Focus: Reducing computational costs, addressing biases, and
improving generalization across languages.

Example: BERT’s bidirectional context modeling enables nuanced
understanding in tasks like named entity recognition.

Large Language Models (LLMS)

Core ldea: LLMs, built on transformer architectures, are trained on massive
datasets (e.g., web corpora, books) to perform tasks like text generation,
summarization, and dialogue.

Applications: Chatbots, automated content creation, and language understanding
(e.g., Grok 3).

Research Focus:

Efficiency: Techniques like quantization and pruning to reduce model size and
inference time.

Bias Mitigation: Addressing ethical concerns like gender or cultural biases in
model outputs.

Interpretability: Understanding how LLMs encode linguistic knowledge.

Example: GPT-style models generate coherent text but may struggle with factual
accuracy or low-resource languages.

Rule-Based and Hybrid Systems

Core ldea: Combine linguistic rules (e.g., grammars, lexicons) with statistical
methods for tasks requiring high precision.

Applications: Parsing in controlled domains (e.g., medical or legal texts), speech
synthesis.

Research Focus: Integrating rule-based knowledge with neural models for better
performance in niche applications.
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Example: A hybrid system for parsing legal documents uses syntactic rules
alongside neural classifiers.

Multimodal NLP

Core Idea: Integrates language with other modalities like vision, speech, or
gesture.

Applications: Image captioning, visual question answering, and speech-to-text
systems.

Research Focus: Grounding language in real-world contexts (e.g., associating
words with visual objects).

Example: Models like CLIP combine text and image embeddings for tasks like
generating image descriptions.

Key Research Areas at the Intersection

The synergy between linguistic theory and computational linguistics drives
research in several high-impact areas:

Syntax and Semantics

Description: Computational models operationalize syntactic and semantic
theories to parse sentences and represent meaning.

Linguistic Contribution: Generative syntax informs dependency and
constituency parsers; semantic theories guide meaning representations (e.g., AMR,
Abstract Meaning Representation).

Computational Contribution: Neural parsers and semantic role labelers achieve
high accuracy on benchmark datasets (e.g., CoNLL, OntoNotes).

Research Questions:

Can syntactic parsers incorporate minimalist principles for efficiency?

How do neural models represent compositional semantics?

Example: Dependency parsing models like spaCy align with linguistic theories
of head-dependent relations.

Language Acquisition and Learnability

Description: Computational simulations test theories of how humans acquire
language and whether machines can replicate these processes.

Linguistic Contribution: Usage-based models suggest children learn through
pattern exposure; generative models emphasize innate constraints.

Computational Contribution: Neural models simulate acquisition by training on
child-directed speech corpora.

Research Questions:

Can LLMs replicate human-like generalization in language learning?

How do frequency and context influence computational acquisition models?
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Example: BabyBERTa, a small-scale model, mimics child language acquisition
by training on simplified input.

Conclusion

Linguistic theory and computational linguistics are mutually reinforcing fields.
Linguistic theories provide principled explanations of language structure and use,
while computational linguistics operationalizes these insights through scalable, data-
driven models. Current research focuses on integrating formal and cognitive theories
with neural architectures, addressing multilingual challenges, and ensuring ethical NLP
applications. Future advancements will likely involve hybrid models, improved
interpretability, and broader inclusion of linguistic diversity.

The synthesis of ITIL theory and computational linguistics represents a powerful
new direction in IT service management. Modern NLP tools significantly enhance the
efficiency, adaptability, and intelligence of ITIL-based processes. As digital
transformation continues to reshape IT landscapes, leveraging language technologies
becomes not just beneficial but necessary for organizations aiming to remain
competitive and responsive.
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Abstract: This article analyzes ideas concerning the development of
geographical knowledge and natural sciences, particularly physical geography, with
a focus on mathematical geography and cartography in Central Asia during the era of
the eminent astronomer and thinker Ulugh Bek. It also examines the scientific heritage
of representatives of the second Renaissance".
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Introduction. In the 15th century, the individual who elevated Central Asian
astronomy to great heights was the enlightened king and naturalist scholar Muhammad
Tarag‘ay Ulugh Beg (1394-1449). He also made a significant contribution to
geography. He established a unigue academy of sciences in the city of Samarkand. The
academy was the most famous scientific centre in the East at that time, where a whole
group of distinguished astronomers led by Ulugh Beg flourished. Among them were
Qozizoda Rumi, Mu'iniddin, G'iyosiddin Jamshid, Koshiy, Muhammad Birjandi, Ali
Qushchi and others. The Samarkand observatory, which was nurtured by more than
200 scholars gathered around Ulugh Beg, fulfilled this purpose.

The star chart compiled under Ulugh Beg's leadership has served as a reliable
beacon for travellers and sailors around the world for 500 years and even today it
retains its scientific and practical value in terms of accuracy. Ulugh Beg was a
comprehensive scholar, astronomer, geographer, mathematician, historian, philosopher
thinker, and a talented statesman. [8]

Main part. Ulugh Beg was born on the 22nd of March 1394 in some sources in
Sultaniyyah, Iran. According to Sharafiddin Ali Yazdi in his work "Zafarnama", this
event coincides with the "five-year" campaign of the great Amir Timur to Iran and the
Near East. When the courier delivered the news of the new guest's birth to the great
Amir, Timur's troops were engaged in battle to capture the city of Mardin in northern
Irag. Upon hearing this good news, according to the information provided by
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Sharafiddin Ali Yazdi, Amir Timur grants safety to the residents of Mardin, waives the
tax the citizens were supposed to pay, awards the governorship of the city to Amir
Sultan Solih, the brother of the former governor Amir Sultan Isa, and then returns.

The newborn is named Muhammad Taragay at the suggestion of his grandfather
Amir Temur. This name was given in honour of Temur's father. However, in history,
he is more widely known by the name Ulugh Beg.[12]

The upbringing of Ulugh Beg is overseen by Temur's wife, Saroymulkhanim
(Bibikhanim). Davlatshoh Samargandi highlights that from a young age, Ulugh Beg
was exceptionally sharp-minded and presents an instructive story. When Ulugh Beg
was just five years old, his grandfather Amir Temur appointed Sheikh Orif Ozariy, the
nephew of the palace keeper, as his tutor in 1398. According to Klavikh, Ulugh Beg,
who knew five languages: Turkish, Arabic, Persian, Mongolian, and a little Chinese,
participated in the ceremonies for receiving his grandfather's foreign ambassadors. In
his youth, during his grandfather Amir Temur's travels, Ulugh Beg saw the observatory
in Maragheh (near Tehran) and was inspired to vow, "I will build one like that too."

Ulugh Beg distinguished himself in his youth with his works in the fields of
mathematics and geography related to astronomy, such as trigonometry and spherical
geometry, as well as a general interest in art and intellectual pursuits.

His father, Shah Rukh Mirza, was the governor of Mavarannahr, and after his
father's death, he became the sultan of the entire Timurid Empire (1447—1449).
During Ulugh Beg's reign, thanks to his attention and patronage, the Timurid
Renaissance reached its cultural peak.

Mirzo Ulugh Beg was the ruler of Transoxiana from 1409. He always adhered
to the hadith of our Prophet Muhammad (peace be upon him), which says, 'Seek
knowledge from the cradle to the grave." Ulugh Beg studied the works of Ahmad
Fergani, Farabi, Musa Khwarizmi, Biruni, Ibn Sina, and Omar Khayyam. Through
these thinkers, he became acquainted with Greek scholars such as Plato, Aristotle,
Hipparchus, and Ptolemy. According to Giyasiddin Jamshid Kashi, Ulugh Beg was a
wise man who memorised most parts of the Holy Quran. During Ulugh Beg's time, the
city of Samarkand thrived even more. Crafts, architecture, literature, and science as a
whole flourished in the city, and trade advanced. Davlatshoh Samargandi wrote in his
‘Tazkirat-ush Shuaro': "The knowledgeable, just, victorious, and generous king Ulugh
Beg ascended in the science of the stars to the height of the sky and in the science of
meanings, he cut the fabric of knowledge. In his time, the rank of scholars was elevated
to the peak.' The unanimous opinion of the distinguished rulers is that throughout the
history of Islam, and perhaps from the time of Alexander the Great until now, no
scholar and king like Ulugh Beg has sat on the throne of sovereignty.
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He administered Samarkand and the Movarounnahr region independently for
forty years during the reign of his father Shah Rukh the Great. During this period,
Ulugh Beg established madrasas in Bukhara (1417), Samarkand (1420), and Gijduvan
(1432-33), as well as charitable institutions in Marv. In these madrasas, in addition to
religious sciences, secular sciences were also taught, with more focus on the exact
sciences.

Ulugh Beg brought the science and culture of the peoples of Central Asia to the
highest level of world science under the conditions of Central Asia. His greatest
achievement was establishing the Samarkand scientific school, which served as the
academy of that era. More than 200 scholars were active in this scientific school.
Among them, the most prominent were Qozizoda Rumi and Ghiyosiddin Jamshid
Kashi.

Ulugh Beg gathered prominent scholars of his time and convened a meeting in
1417 dedicated to the construction of an observatory. Regarding the construction of the
observatory, Ulugh Beg's contemporary historian Abdurrazzaq Samarkandi wrote
about this meeting: "The observatory should be constructed in such a way that it does
not tremble or shift over time, and endures for many years to come. For this
(construction of the observatory), a suitable location was indicated in the North-East
of Samarkand. Until its construction is completed, the following should be carried out:
the knowledge of the future staff of the observatory should be improved, additional
tables should be prepared, and essential (observation) instruments' components should
be made ready...".

Ulugh Beg built one of the largest medieval observatories in the world on the
Ko‘xak (Cho‘ponota) hill near Samarkand in 1428-1429. According to the design of
the observatory, it comprised a three-storey circular structure resembling a cave, which
contained a marble quadrant with a diameter of 46.4 m and a height of at least 30 m.
Its main device was a double-arched passing quadrant that was aligned north to south,
resembling a sextant. Through this device, the altitude of celestial bodies was measured
as they crossed the celestial meridian. The device was found as a result of excavations
and was well preserved in the underground section. Its arc is assumed to be one sixth
of a circle with a working part ranging from 20° to 80° . (Figure 1)

The sextant - (from Arabic 'suds', meaning one-sixth of a circle) refers to the
instrument that measures the angle between the equator and the ecliptic, allowing for
the determination of fundamental astronomical constants such as the annual precession
constant, the duration of the tropical year, and others. According to the work 'Ziji
Korgont', this instrument facilitates advancements in the theories of the movements of
the Sun, Moon, and planets, enabling high precision in measuring time, which is
essential in eclipse theory and practical astronomy. In the observatory, there are small-
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sized instruments: armillary sphere, measuring instruments consisting of 2, 4, and 7
rings, triangula, solar and star clocks, astrolabe, and others.
Figure 2
The main 'telescope’ of Ulugh Beg's observatory is the sextant.

The quadrant allows for the most accurate recording of the coordinates of light
rays at any point in the celestial sphere. Ulugh Beg's scientific works were created
thanks to the unique observatory built in Samarkand (Figure 2). The building also had
a rich library, as the observatory was not only a place for observation, but also where
the strongest scholars - mathematicians, philosophers, and astronomers of that era
worked.

Figure 2
The initial appearance of Ulugh Beg’s observatory
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Mirzo Ulugh Beg's largest astronomical work, 'Ziji Koragoniy', was created in
an observatory. 'Ziji jadidi Koragoniy' (‘Koragoniy New Astronomical Table') and
'‘Ulugh Beg ziji' were scientific works created under Mirzo Ulugh Beg's leadership in
the observatory near Samarkand in 1437. It consists of two sections (a detailed
introduction and a table of 1018 stars given in an elliptical system). The introduction
is divided into 4 parts and is described as comprising 4 pages. Of the 430-page Zij, 60
pages consist of text without tables, while the remaining 370 pages contain
astronomical, trigonometrical, geographical, and astrological tables. The Great
astronomer's 'Ziji jadidi Koragoniy' is also recorded in historical sources under the
names 'Ulugh Beg Ziji', 'Ziji Koragoniy', 'Ziji Sultoni', and others. Its introductory
section consists of only 2 pages, discussing the astronomers who participated in the
establishment of the observatory and the preparation of the Zij.

Part 1 discusses the calculations relating to the methods of year counting of
Eastern peoples in chronology, the calendars of that time and the transition from one
to another. In addition, it provides information on the known calendars of that time and
the year numbering system. It covers lunar calendars, Hijri and lunar calendars, the
transition from the Solar calendar to the lunar calendar, and the issues of transitioning
from one epoch to another. The year counting procedures of Arabs, Greeks, Iranians,
Chinese, and Uyghurs, the ways of transitioning from one to another, and the methods
of counting their unique national holidays are expressed.

Part 2 is dedicated to spherical and practical astronomy issues. It discusses the
determination of the angle between the ecliptic and the equator, methods for finding
the coordinates of celestial bodies, establishing the meridian line, determining the
Qibla azimuth, finding geographical coordinates, determining the duration of the year,
and conducting differential measurements in the celestial sphere.

Table 1
The tilt of the ecliptic to the equator

Erotosfen (e.0.276-194 y.y.) | 23°511 20" Error +7035M
Gipparx (IT a.) 230511201 +80231
Ptolemey (II a) 230511201 +10°10"
Al- Battoniy (tax. 850-929) 23935! +0°171
As-Sufiy (903 — 986 yy.) 230331 45 +0°50"
Abdul Vafo (940-998) 23035! +0°35™
Abul-Kuxiy (X asr) 239511 01" +16%36"
Ibn Yunus (950 - 1009) 230341 531 +00331
N. Tusiy (1201 — 1274) 23%30! +2091
Ulug’ek (1394 — 1449) 23030 171 +00321
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In part 3, the visible movements of the planets were summarised based on the
geocentric system. At that time, information was provided about the movements of the
5 known planets: Saturn, Jupiter, Mars, Venus, and Mercury.

(Table 2)

Coordinates of the planets in 'Ziji Ko rogoniy"

The name of the planet | According to Ulugh Beg Currently in account
Zuhal-Saturn 12°13'39" 12°13' 36"
Mushtariy-Yupiter 30° 20' 34" 30°20' 31"

Mirix_Mars 191° 17" 15" 191° 17" 10"
Zuhro-Venera 224° 17" 32" 224° 17 30"
Utorud-Merkuriy 53°43' 13" 53°43'3"

The fourth part presents information about the horoscope (from Greek:
'horoskopos'’ — time observer), focusing primarily on astrology tables. It contains terms
related to astrology, points in the celestial sphere, and details about astrological
observations. The star chart presented in 'Ziji Ko‘ragoniy' was compiled based on
observations made in Samarkand. This table ranks second in the history of astronomy
after Hipparchus' Ptolemy table (2nd century) in terms of the number of stars and the
originality of observations. Many zij, such as 'Ziji Ilhoniy' and 'Ziji Hoqoniy', were
written up until the reign of Mirzo Ulug‘bek, as is known from history. Certainly, many
scholars have acknowledged the superiority of 'Ziji jadidi Ko‘ragoniy' over previous
z1j. Among the zij created before the invention of optical instruments, 'Ziji Ko‘ragoniy'
is considered the most complete.

The determination of time and measurement of geographical coordinates, as well
as the resolution of various astronomical issues, were practiced in the East and Europe
until the 17th century. The star catalogue of "Ziji Khoragoniy" includes 1018 stars,
arranged according to constellations similar to Beruni's star catalogue. Only 5% of the
430-page "Ziji Khoragoniy" consists of star tables. It is worth mentioning that the main
tasks set by the astronomers of the Samarkand observatory were not, as many thought,
to compile a star catalogue, but rather to find the precise values of fundamental
astronomical quantities based on systematic observations of the Sun, Moon, and
planets (including Mercury, Venus, Mars, Jupiter, and Saturn), such as the obliquity of
the ecliptic to the equator, annual procession, the length of the stellar year, and several
other astronomical quantities. About 80 per cent of the tables of "Ziji Ko‘ragoniy" are
dedicated to the Sun, Moon, and five planets.
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The work also contains other tables. A table that includes geographical
coordinates for 570 points has been compiled mainly using various sources: in the
Beruni table, geographical points are given in a ‘climatic' order starting from the
equator, while in the Ulugh Beg table, geographical points are based primarily on the
principle from west to east, originating from the Azores Islands, considered the farthest
western part of the European continent (Figure 3). However, the descriptions of cities
in both tables are similar (Table 3).

Table 3

Table of geographic coordinates in the works of Beruni and Ulugh Beg

In the Beruni table Ulugh Beg's table

Qulzum - a city on the edge of the Red Sea, | Qulzum - by the seaside

this sea is also famously known as the Suf sea

Ramla - a small city in Palestine Ramla - from Palestine

Qibris - an island in the Mediterranean Sea | Qibrit

Trabzunda - a port in Rumia. On the shores | Trabzond

of the Buntus sea.

Bob al-Abvob — famous as Darbandi | Bab al-Abwob
Khasaron; by the sea

Bokuyya — a place where white oil | Bokuyya

(petroleum) comes out

Kot (the second city of Khorezm), on the | Kot

eastern side of Jayhun

Constantinople — between the Rum and the | Constantinople

Bontus Sea, on the Gulf coast

The city of Xazar — ruins on the bank of the | Khazar city
Atil River
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Figure 3
The map of the prime meridians accepted by medieval scholars
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The trigonometric tables of sines and tangents were calculated using new

methods developed by Samarkand scholars; they are much more accurate compared to
the tables calculated up to that time.

"Zij-1 Khuragoni™ is written in Persian; later, it was translated into Arabic and
Turkish. Ulugh Beg's student Ali Qushji made a significant contribution to the
widespread distribution of the Zij manuscripts. “Zij-i Khuragoni” was first published
in Europe in 1648 (England); subsequently, it was translated into many European
languages. Hand-copied versions of "Zij-i Khuragoni® are preserved in libraries in
England, France, Turkey, and India, with one of the oldest copies written in Persian
kept at the Institute of Oriental Studies of the Uzbekistan Academy of Sciences.[2]

"In the preface of the 'Zij-i Ko’ragoniy: 'We have resolved the matter of
observing the illuminators. We carried this out in collaboration with Qozizoda Rumiy

and G‘iyosiddin Jamshid... In this, the important work of writing and formalising the
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'Zij' was led by G‘iyosiddin, and later Qozizoda Rumiy passed away. After that, the
formalisation of the work until the end was completed together with Ulugh Beg's son
Ali ibn Muhammad Qushchi.' The observation of the movement of stars, carried out
continuously for more than twenty years, as cited in some sources, resulted in 'Ulugh
Beg's zij', considered the most perfect until the optical instruments were discovered in
the 17th century.

The positions and states of 1018 stars in the ecliptic system, the length of the
year (365 days, 6 hours, 10 minutes, 58 seconds), and the tilt of the Earth's axis (23.52)
have been determined. This was considered a monumental scientific leap for its time
and laid the foundation for the development of both Eastern and Western astronomy in
the following centuries. The work 'Zij-i Jadid-i Khoragoniy' states: 'We have
determined the positions of the stars listed in our catalogue relative to the beginning of
the year 841 in the Hijri calendar. However, taking into account that their correct
ascension has advanced by 1 degree for every 70 solar years, it is possible to accurately
find the position of each of them at any given time.'[2]

Among the scholars of astronomy, the most knowledgeable was Giyosiddin
Jamshid, who managed to obtain a value equal to 230 301 17" at the Samarkand
observatory. The value determined during Ulugh Beg's time corresponds to 230 30l
49", Therefore, the error of the Samarkand scholars in this matter amounted to only 32
arcs seconds, which is considered very high precision.

The director of the Tashkent Astronomical Observatory, Academician V.P.
Shcheglov wrote about this mistake: "During Ulugh Beg's era, the instrument was
precisely installed along the meridian, and perhaps due to changes in the plane of the
instrument over five centuries, various events (earthquakes, the instrument's
subsidence, and so on - M.M.) may have caused the deformation of the device. It should
be noted that the meridian direction for the sextant at the Ulugh Beg Observatory is the
only and ancient device on Earth that was found with the highest level of accuracy for
that period.”

Ancient peoples associated constellations with various images linked to a
particular people's economic activities, culture, or religious ideas. Different peoples
had different boundaries and names for constellations. The Greek-Latin variant of the
names of these constellations, based on the rich mythology of these peoples, gained
predominant importance in astronomy. However, by the end of the Middle Ages and
in the present day, not all the names currently in use are related to this mythology.
Some were named by ancient peoples, while others received their names later.
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Figure 4
Northern Hemisphere of the sky
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In conclusion, it can be said that two major works of Ulugh Beg have reached
us, the first being 'Tarixi arba™ ulus', which provides extensive information about the
political life and history of the territories conquered by Genghis Khan. The second
book, 'Ziji Ko'rogoniy', was initiated by Ulugh Beg and completed by his talented
student Ali Qushji, and is considered a high example of medieval astronomy. This work
consists of astronomical observations and mathematical calculations, and its
geographical and cartographic significance lies primarily in the fact that it calculates
the coordinates of 570 geographical points on the Earth's surface, indicating that 'Ziji
Ko rogon' is not only an astronomical table but also a geographical one.

Ulugh Beg's rich scientific heritage confirms how high a scholar he was. The
genius of creative thought has made an invaluable contribution to the development of
human knowledge and civilisation. Thus, centuries later, the name of Ulugh Beg
remains a symbol that unites both Eastern and Western peoples in their pursuit of noble
goals.

The high spiritual and significant scientific legacy of Mirzo Ulugh Beg is
currently being studied at the leading higher education institutions and research centres
around the world.

Ulugh Beg's life path is also of significant importance in awakening the
geographical thinking of students. Below, we attempted to develop a geographical map
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along the routes taken by Ulugh Beg, who ruled over an area of more than 10 million
km? that included the continents of Eurasia and Africa during that time. It is a fact that
understanding the history, geography, peoples, their economic activities and
economies of these regions required being both a strong geographer and cartographer.

(Figure 5)
Figure 5
The map of Mirzo Ulugh Beg’s life path
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The map was created by the author.

Ulugh Beg's geographical legacy:
- Determining the coordinates of the local area;
- Establishing the angle of intersection of the large circle that indicates the qgibla
direction with the local meridian;
- Knowing trigonometric calculation rules and methods for calculating geographic
coordinates;
- Determining the altitude of the Sun based on geographic coordinates;
- Creating measuring instruments that indicate different times;
- The "Ziji Ko‘ragoniy" contains the coordinates of 247 cities and populated areas.-
According to calculations made in 1437, the incline of the ecliptic is equal to 23°30'17"
and this value differs by only 0'32" from modern calculations;

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025 128



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 8

ISSN: 2181-3515

- One astronomical year calculated by Ulugh Beg is equal to 365 days, 6 hours, 10
minutes, and 8 seconds, which differs by only 58 seconds from current data;

- The star catalogue of "Ziji Ko‘ragoniy" includes 1018 stars.- Ulugh Beg constructed
a sundial in Samarkand with a height of 50 metres.

In 1994, the 600th anniversary of the scholar was celebrated internationally, with

various events attended by foreign scholars, specialists, and public figures; in 2009, an
international scientific conference dedicated to the 615th anniversary of Mirzo Ulugh
Beg's birth took place in Paris. The ongoing events clearly demonstrate the immense
global interest in Mirzo Ulugh Beg's scientific and spiritual heritage.
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FUNCTIONAL METHODS OF RESTORATIVE TREATMENT OF
PATIENTS WITH POSTTRAUMATIC CONTRACTURES OF
THE ELBOW JOINT
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Abstract: The results of treatment of 36 patients with posttraumatic contractures
of the elbow joint are presented, among them, 17 patients had restrictions on both
flexion and extensor movements, so is the pronacin-supination function of the forearm.
After a complex of restorative measures in the elbow joint, good functional results were
obtained in 29 (80.6%) patients, satisfactory in 2 (5.5%), unsatisfactory in 5 (13.9%)
patients.

Keywords: elbow joint, contracture, physical therapy, physiotherapy, massage.

Introduction

One of the most common complications in transcondylar and supracondylar
fractures of the homers in children is post-traumatic deformity of the elbow joint.

This complication accounts for 47.5% to 80.0% of all fractures of the distal
metaepiphyseal humerus (2,3,4).

In addition, children often seek specialized care late after an injury and range from
36% to 60% (4). Most authors consider these problems the most complex, giving a
large number of complications, which are a real problem of transcondylar and
supracondylar fractures of the humerus in children.

Formation of deformation lasts 3-6 months. after a fracture, and it becomes
noticeable when movements in the elbow joint are restored.

There are several points of view regarding the mechanisms of occurrence of varus
deformity, which include:

damage to the distal growth zone after injury;
not eliminated displacement of the distal fragment under the action of muscle
traction upwards, which entails an angular adduction varus mixing; (1.4).
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The main reason for unsatisfactory results of treatment is the lack of a reasonable
treatment algorithm aimed at preventing complications such as improperly healed
fractures with limb deformities and contractures of the elbow joint (2,3,5).

The purpose of this work is to study the results of restorative treatment for post-
traumatic contractures of the elbow joint.

Material and methods:

The results of functional treatment of 36 patients aged from three to 17 years with
posttraumatic contractures of the elbow joint were studied in the work, among them 12
patients had limitation of both flexion -extension movements and pronation-supinacin
function of the forearm.

Upon admission to the clinic, in all patients, after obtaining anatomical data, the
following studies were performed to clarify the diagnosis:

Radiography of healthy and affected elbow joints in 2 projections, laboratory tests,
sonographic examination of both elbow joints and angle measurement of the elbow
joints.

Conservative treatment for restoring the function of the elbow joint in children with
the consequences of injuries is of great importance correctly selected treatment.
Treatment was carried out in all patients to restore the function of the elbow joint.

The main goal of complex rehabilitation treatment was to increase the range of
motion and improve the functional state of the neuromuscular apparatus of the elbow
joint.

Functional treatment for post-traumatic contractures of the elbow joint in children
has a number of features:

1. There is no great reaction when performing physiotherapy exercises.

2. Combination of movement restrictions in the joint with deformities of the
distal humerus.

3. There are secondary changes in the articular ends of the elbow joint.

The complex of rehabilitation measures includes physiotherapy, massage and
therapeutic exercises.

Of the physiotherapeutic procedures in the treatment of children, UHF therapy (8
procedures), paraffin applications on the elbow joint area at a temperature of 40-42°
for up to 35-40 minutes, for a course of 12-15 procedures were used. Electrophoresis
of 3% solution of sodium chloride (or potassium iodide), lidase 64 E D , aloe (1 ml) -
10 procedures each. To improve the function of the elbow joint, magnetic-pulse
electrical stimulation of the muscles of the shoulder and forearm was performed (10
procedures each).

With conservative treatment from the first days, massage of the muscles of the
shoulder and forearm was carried out.
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Depending on the nature of the contracture, forearm massages are performed
individually.

With extensor contractures, relaxing massage techniques were aimed at the triceps
muscle of the shoulder, toning - the biceps muscle of the shoulder, brachial and
brachioradialis muscles. With flexion contractures, a relaxing massage of the anterior
group of shoulder muscles and a tonic massage of the triceps muscles of the shoulder
are performed.

When limiting the supination of the forearm, tonic massage techniques were used
for the suppinator muscles, relaxing the pronators. When pronation was limited, the
pronators were strengthened and the supinators of the forearm were relaxed. Massage
of the muscles of the upper limb was carried out daily, the course was 20-25
procedures.

In order to stimulate the body from general tonic agents, vitamin therapy (group B)
and biostimulants (aloe, irmizol) were used. With concomitant ischemic and trophic
disorders, agents that improve local beds (Trental) were used, as well as drugs that
improve innervation (Prozerin 0.05% solution, 1 ml subcutaneously once a day for 20-
30 days).

Treatment results :
The results of treatment were assessed by the function of the joint, its deformity,
radiographic data.
1. Function of the elbow joint:
a. range of motion within 145-120°-4 points.
b. range of motion within 120-60°-3 points.
in. range of motion within 40°-2 points.
2. Assessment of elbow joint deformity:
a no deformation - 4 points.
b. varus or valgus deformity not more than 10°-
3 points. in. varus or valgus deformity more than
10°-2 points.
C.

The anatomical and functional outcome of the treatment was assessed as good,
satisfactory and unsatisfactory.

A long-term good functional result was obtained in 29 (80.65%) patients, a
satisfactory functional result in 2 (5.5%) patients, an unsatisfactory functional result in
5 (13.9%) patients.

A long-term good anatomical result was obtained in 19 (52.7%) patients, a
satisfactory anatomical result in 12 (33.4%), unsatisfactory in 5 (13.9%) patients.

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025 132



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 8

ISSN: 2181-3515

Conclusions:

As a result of studying the function of the elbow joint in children with contractures
of the elbow joint, it was found that with satisfactory anatomical results in the elbow
joint area, it is necessary to carry out complex treatment, including the use of surgical
techniques and restorative treatment.

Only complex treatment has a beneficial effect on the restoration of the function
and shape of the damaged upper limb by eliminating anatomical changes and provides
a significant improvement in the range of motion in the elbow joint.
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Annotatsiya

Bugungi kunda dunyo bo ‘yicha har kuni yo ‘[-transport hodisalari ogibatida
ko ‘plab odamlar halok bo ‘Imogda.Bunga ko ‘pchilik mutaxasislar fikricha yo ‘l-
transport hodisasini kelib chigishining asosiy sababi huquqgiy ong va huqugiy
madaniyatning hamda haydovchilarni avtomobilni xavfsiz boshqarish bo ‘yvicha bilim
va ko ‘nikmalarini yetishmasligi ekanini tan olayapdilar. Maqgolada huquqiy ong va
huquqiy madaniyatni oshirish hamda yo ‘I-transport hodisasi sodir bo ‘lishida
avtomobilni to xtatish turlari va ularda xavfsizlikni ta ’'minlash usullari bayon etilgan.

Kalit so“zlar: Yo ‘I-transport hodisasi, huquqiy ong va huqugiy madaniyat,
shoshilinch va xizmatga oid tormoz berish, notekis yo ‘I, sekinlashish, to xtash yo ‘li.

Annomayusn

Ce2o0nss 8 mupe Kax)covlli 0eHb 6 pe3yibmame 00PONCHO-MPAHCHOPIHBIX
npoucuiecmaul 2UbHem MHO20 JiI00el, U MHO2Ue IKCNepmbl CHUMArom, Ymo OCHOBHOU
NPUYUHOU  OOPOIHCHO-MPAHCNOPMHO20 — NPOUCUIECBUS  SGISIEMCA  NPaABo8YI0
0CBEOOMIECHHOCMb U NPABOBYI0 KYIbMYPY d MmakKdce 0Oe30nacHo20 B0XHCOeHUs
gooumeinell UM He Xeamaem 3HAHUL U HABLIKOS. B cmamwve onucvlieaemcs, Kak
VAVHUUMb NPABOBYI0 0C8EOOMIEHHOCHb U NPABOSYI0 KVIbMYPY, d MaKice Kax
OCMAHOBUMb MPAHCNOPMHOE CPEOCMBO B0 BPEMs B0JICOEHUs. U KaK obecnedumb
bezonacHocme.

Knioueevie cnoea: Jlopooicnoe oOgudicenue, npasocosHawue u nNpasosasl
KYIbmypa, asapuiinoe u CryslcebHoe mopModcerue, HeposHas 0opoed, 3amedletue,
OCMAHOBKA.
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Annotation

Today in the m die as a result of road accidents, and many experts believe that
the main reason for a road accident is the sense of justice and safe driving of drivers.
they lack knowledge and skills. The article describes how to improve legal awareness
and legal culture, as well as how to stop a vehicle while driving and how to ensure
safety.

Keywords: Traffic, legal awareness and legal culture, emergency and service
braking, rough road, slowdown, stop.

Avtomobil yo‘llarida insonlar tomonidan boshqariladigan turli xildagi mexanik
va mexanik bo‘lmagan transport vositalari mavjud.Bu transport vositalarini
haydovchilar boshqarib boradilar. Respublikamizdagi hozirgi ijtimoiy-igtisodiy va
siyosiy rivojlanishda avtomobilsozlik sanoati va transport tizimining rivojlanishi yagin
va uzoq davlatlar bilan alogalarni revojlantirishga olib kelmoqda.

Respublikamizda avtomobil ishlab chigarish yildan-yilga revojlanib bormoqda,
yo‘l qurilish sohasi jadallashtirildi, shuningdek, chet el davlatlari bilan savdo aloqgalari
yugori darajaga ko‘tarildi. Bu esa, tabiiy ravishda Respublika avtomobil yo‘llarida
harakat miqgdori yildan-yilga ortishiga olib keldi. Hozirgi va istigboldagi asosiy
masalalardan biri avtomobil yo‘llarida harakat xavfsizligini ta’minlashdan iborat
bo‘lib, unda yo‘l-transport hodisalari, ularda halok bo‘luvchilar va tan jarohati
oluvchilar sonini, ko‘riladigan umumiy ijtimoiy-iqtisodiy zararlarni kamaytirishga
garatilishi zarur.

Avtomobil yo‘llarida harakat xavfsizligini tashkil etish bugungi kundagi muhim
muammolardan biriga aylanib bormogda. Avtomobilning atrof-muhitga yetkazadigan
zararlari migdori kundan-kunga oshib bormoqda, eng asosiysi esa, yo‘llarda sodir
etilayotgan yo‘l-transport hodisalari natijasida ko‘plab odamlarning jabr ko‘rishlari va
hayotdan ko‘z yumishlaridir. Yo‘l-transport hodisalarining oldini olish uchun
ko‘rilayotgan qator tadbirlarga qaramasdan, ularning migdori kamayishiga erishib
bo‘lmayapti. Bu esa, yo‘l harakati xavfsizligi muammolariga o‘ta jiddiy yondoshish
zarur ekanligini mutaxassislar oldiga vazifa gilib go‘ymoqda.

Avtomobil yo‘llarining kesishish va tutashish joylarida maksimal ravishda
harakat xavfsizligini ta’minlash zarur. Bu esa ularning bir-biriga nisbatan qulay
burchak ostida joylashganiga, kesishuvchi yoki tutashuvchi yo‘llardagi harakat
miqdoriga, Ko‘rinish masofasiga, texnik vositalar bilan jihozlanganlik darajasiga
bog‘liq bo‘lib, harakatni tashkil etish sxemasini tuzishda shu sanab o‘tilgan omillar hal
giluvchi o‘rinni egallaydi. Kesishuvchi yoki tutashuvchi yo‘llardagi harakat
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migdorining hajmiga nisbatan ular bir yoki har xil sathda joylashtrilishi mumkin.
Avtomobil yo‘llarida haydovchining ish faoliyati juda murakkab bo‘lib, harakatlanish
davomida yo‘l, avtomobil, piyoda, va muhit sharoitiga faol ta’sir ko‘rsata olmaydi va
ularning o°‘zgarishini oldindan aniglay olmaydi, haydovchi shunday sharoitda xavfsiz
harakatni ta’minlashi ktrak.

Harakat xavfsizligini ta’minlashda inson yo‘l harakatining asosiy ishtirokchisi:
haydovchi, yo‘lovchi, piyoda va harakatni tashkil qiluvchi sifatida qatnashadi.
Bularning ichida haydovchi alohida o‘rin egallaydi, shuning uchun harakatni tashkil
qilishda uning psixologik, fiziologik va biologik imkoniyatlarini e’tiborga olish zarur.
Harakatlanish davomida haydovchiga har xil noxush omillar ta’sir etadi: avtomobil
saloniga kirayotgan chiqindi gazlar, transport shovgini, vibratsiya, gishning sovuq va
yozning issiq havosi, yomg‘ir, qor, tuman, yo‘lning yomon sharoiti, avtomobilning har
xil kamchiliklari, piyodalarning tartibsiz harakatlanishi, har xil gonunbuzarliklar
huqugbuzarliklar va hokazolar [1].

Yo‘l-transport hodisalarining kelib chigishining asosiy sabablaridan biri yo‘l
harakati goidalarini buzilishi hamda huquqgiy madaniyatni yitishmasligida ekanligini
e’tirof etgan holda ularni kelib chiqishining yana bir asosiy sababi haydovchilarni har
xil yo‘l sharoitlarida avtomobilni xavfsiz boshqarish bo‘yicha yetarlik darajada
ko‘nikmalari yetishmasligini ko‘rsatib o‘tish joizdir.

Shuni aytib o‘tish kerakki, haydovchilar har doim ham to‘g‘ri qaror gabul qilib
harakat gilmaydilar. Bunday holat vujudga kelishiga ko‘pincha quyidagilar sabab
bo‘ladi:

- axborot oz vaqtida olinmagan, uning natijasida haydovchi harakat sharoitini
to‘g‘ri baholay olmagan va yo‘l transport hodisasining oldini olish imkoniyati yetarli
bo‘Imagan;

- birlamchi axborotni noto‘g‘ri tushunish, masalan, burilish uchun berilgan
signalni haydovchi tormoz signali deb gabul gilishi [3].

Avtomobilni boshgarib borar ekan haydovchi uzluksiz ravishda uning tezligini
atrofdagi vaziyatga mos ravishda o‘zgartirib borishi kerak. Bu ishni  haydovchi
asosan avtomobilning tormoz tizimini ishga tushirib, ya’ni uni tormozlash orqali
amalga oshiradi.

Avtomobilni tormozlash haydovchidan katta mahoratni talab etadi.
Transport vositalarini tormoz yordamida to‘xtatish ikki turga bo‘linadi:

1.Shoshilinch tormozlash.  2.Xizmatga oid tormozlash.
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Birinchi usul bilan to‘xtatish xavfli yoki avariya vaziyati vujudga kelganida yo‘l-
transport hodisasini oldini olish magsadida go‘llaniladi. Bunday vaziyat vujudga
kelganida haydovchi transport vositasini barcha imkoniyatlaridan foydalanib uni
to‘xtatishga harakat qiladi. Transport vositasini sekinlashish qiymati odatda 7 m?/s va
undan katta, haydovchi ixtiyoridagi vaqgt esa bir soniyadan kichik vagtni tashkil etadi
xalos. Shoshilinch tormoz berilganida avtomobilning og‘irlik kuchi inersiya
kuchlarinig ta’siri ostida oldinga siljiydi va asosiy kuch oldi g‘ildiraklarga tushadi. Bu
esa o‘z navbatida boshqaririluvchi g‘ildiraklarni boshqarishni og‘irlashtiradi, orqa
g‘ildiraklarni esa blokirovkaga olib keladi. Bunday vaziyatlarda blokirovkaga garshi
qurilmalar bilan jihozlanmagan avtomobillarning tormoz samaradorligi kamayib
ketadi. Shuning uchun haydovchilarga shoshilinch tormoz berganda iloji boricha
gisqa-gisga tormoz berib avtomobilni tormozlash tavsiya etiladi. Agar avtomobil
gisga-qisqa tormoz berib tormozlansa, g‘ildiraklar blokirovakaga tushib qolmaydi va
avtomobil oz boshqaruvchangligini yo‘qotmaydi.

Ikkinchi wusul, ya’ni xizmat bilan bog‘liq bo‘lgan tormozlashda (barcha
tormozlashning 95%) haydovchida avtomobilni to‘xtatish uchun yetarli darajada vaqt
bo‘ladi. Sekinlashish qiymati odatda 3m?/s gacha bo‘lishi mumkin.

Sekin tormozlash bir necha turga bo‘linadi: dvigatel yordamida tormozlash,
dvigatel yordamisiz tormozlash, bir paytning o‘zida ham dvigateldan va ishchi tormoz
tizimidan foydalanib tormozlash va nihoyat fagat ishchi tormoz tizimi yordamida
tormozlash(3).

Haydovchi gaz tepkisidan oyog‘ini olganida silindrlarga boryotgan yoqilg‘i
migdorini kamayishi sababli tirsakli valning aylanishlari soni kamayib ketadi.

Ilashma ajiratilmaganligi tufayli avtomobil sekinlasha boshlaydi. Bu yerda yana shuni
ham eslatib o‘tish kerakki yo‘l tayg‘oq bo‘lganida tepkidan keskin ravishda oyoqni
olish g‘ildiraklardagi tortish kuchini keskin kamayib ketishi natijasida avtomobilni
sirpanib ketishiga olib kelishi mumkin.

Haydovchi avtomobilni boshqgarar ekan aynigsa notekis yo‘llarda tormoz tizimidan
foydalanishda ehtiyot bo‘lishi kerak. Notekis yo‘llarda transport vositasini tormozlash
texnikasi avvalo yo‘l va ob-havo sharoitiga garab tanlanadi. Har ganday yo‘l va ob-
havo sharoitida transport vositasini imkon boricha shoshilinch (shiddat bilan)
tormozlash tavsiya etilmaydi.

Notekis yo‘llarda transport vositasini g‘ildragi do‘nglikdan o‘tayotganida qolgan
g‘ildirakka ko‘proq yuk tushadi. Bu esa avtomobilni yonga sirpanib ketishiga olib
kelishi mumkin.

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025 139



https://t.me/Erus_uz

Educational Research in Universal Sciences VOLUME 4, ISSUE 8

ISSN: 2181-3515

Notekis yo‘llarda transport vositasini sekin harakatlanayotganiga qaramay uni
tormozlashda ilashmani ajratmaslik tavsiya etiladi.

Yo‘l goplamasidagi do‘nglik yoki chuqurlik joylariga kelib golganda avval tormoz
berish, bu joyning o‘zidan esa tormoz bermay o‘tib olish tavsiya etiladi. Agar
g‘ildiraklar chuqurlikning chiqish qirrasiga urilganida qo‘zg‘almas holatda bo‘lgan
bo‘lsa transport vositasining urilish yuklanishi g‘ildraklar aylanayotgan vaqtdagidan
katta bo‘ladi. Bu esa transport vositasining yurish gismi detallarini ishdan chiqishiga
va boshgariluvchanglikni yo‘qolishiga olib kelishi mumkin [1].

Magolamning so‘ngida yana bir narsani takidlab o‘tishni lozim deb topdim.

1.Yo‘l harakati xavfsiligini ta’minlash bitta tashkilot yoki muassasaning vazifasi
emas. Bu masala barcha davlat va nodavlat tashkilotlari, ta’lim, sog‘ligni saqlash
muassasalari, transport va yo‘l- kommunal xo‘jaliklari, gisgacha qilib aytganda
umumxalq ishidir. Har bir tashkilot va fugaro yo‘l harakati xavfsizligini ta’minlash
bo‘yicha o‘z xissasini qo‘shganidagina bu maqsadga erishish mumkin.

2.Yo‘l harakati xavfsizligini ta’minlash uchun ilmiy va amaliy izlanishlar olib
borilishi va ularning aosida bugungi kundagidan ham samaraliroq davlat dasturini
ishlab chigish kerak.

Bu dasturda quyidagi masalalarga alohida e’tibor berilishi kerak:
- piyodalar va transport ogimining harakatini optimal tashkil etish masalalari;
- haydovchilar va piyodalarni yo‘l harakati madaniyatini oshirish;

- transportning va yo‘lovchilarning uzliksiz, xavfsiz harakatlanishi uchun zarur
imkoniyatlar yaratilishi lozim;

- shahar yo‘llarida transportlarni o‘tkazish qobiliyatini oshirish;

- yo‘l harakati gatnashchilarining huquqgiy ongini oshirish va ularning xavfli
xatti-harakatlarini bartaraf etish masalalari;

- yo‘l-transport hodisasi sodir etilganida jabrlanganlarga birinchi tibbiy yordam
Ko‘rsatish tizimini takomillashtirish masalalari;
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O‘ZBEKISTON YOQILG*‘l - ENERGETIKA MAJMUI RIVOJLANISHIDA
QASHQADARYO VILOYATINING O*‘RNI

Abdishukurova Malika
QarshiDU geografiya yo‘nalishi talabasi
Qarshi, O‘zbekiston.

Annotatsiya. Ushbu magolada yoqilg ‘i — energetika majmuasi igtisodiyotning
yetakchi tarmog ‘i ekanligi hamda bu sohaning Qashgadaryo viloyatida rivojlanish
xususiyatlari bayon qilingan. Shuningdek, viloyat yoqilg ‘i resurslariga boyligi bilan
mamlakatda alohida o ‘ringa egaligi, uning majmua hosil gilishda igtisodiy — geografik
Jihatlari o ‘rganilgan. Viloyat yoqilg ‘i va elektr — energetika sanoatida ishlab chigarish
ko ‘rsatkichlari statistik ma’lumotlar asosida tahlil gilingan.

Kalit so“zlar: yoqilg 1, elektr, energetika, majmua, resurs, igtisodiyot, iqtisodiy
rayon, sanoat, transport, gaz, neft, issiglik elektr stansiya, xom ashyo, kon.

POJIb KAIIIKAJTAPBMHCKOM OBJIACTH B PA3BUTHUU TOILIMBHO-
JHEPTETUYECKOI'O KOMIIVIEKCA Y3BEKNCTAHA

Al0aumykyposa Manuka
Crynentka reorpaduueckoro ¢gakynbrera
KapmmHckoro rocy1apcTBEHHOTO YHUBEPCUTETA
Kapiu, Y36ekucran.

Annomayua. B oannou cmamve onucvieaemcsa mom (axkm, ymo MmMONIUGHO-
IHepeemuyecKull KOMNIEeKC ABNAemcs eedyujeil. OMmpacivio dKOHOMUKU, A MAKHCe
ocobenHocmu pazeumusi 0aHHou ompacau 6 Kawxaodapvunckoi obaacmu. Taxoice
usyueHo 0coboe mecmo pe2uoHa 6 cmpane 01a200aps e2o 602amcmey MonIUGHbIMU
pecypcamu, e2o IKOHOMUKO-eeocpaghuueckue acnekmol 8 YOpMupo8anuu KOMnieKca.
Ha ocnose cmamucmuueckux OaHHbIX NPOAHATUIUPOBAHBL NPOUIBOOCHBEHHbIE
noxazamenu pecuoHaIbHOU MONIUBHO-2TIEKMPULECKOU OMPACU.

Knrwoueswie cnosa: monaueo, snekmposnepaus, sHep2emura, KOMnIeKc, pecypc,

IKOHOMUKA, DKOHOMUUECKUL PAUOH, NPOMBIUICHHOCHb, MPAHCNOPM, 2a43, Hehmb,
T3], cvipve, 0obbIUA.
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THE ROLE OF KASHKADARYA REGION IN THE DEVELOPMENT OF
THE FUEL AND ENERGY COMPLEX OF UZBEKISTAN

Abdishukurova Malika
Student of Geography, Karshi State University
Karshi, Uzbekistan.

Abstract. This article describes the fact that the fuel and energy complex is a
leading sector of the economy, as well as the specifics of the development of this
industry in Kashkadarya region. Also, the special place of the region in the country
due to its richness in fuel resources, its economic and geographical aspects in the
formation of the complex were studied. Production figures in the fuel and electricity
industry of the region are analyzed on the basis of statistical data.

Keywords: fuel, electricity, energy, complex, resource, economy, economic
region, industry, transport, gas, oil, thermal power plant, raw materials, mining.

Yoqilg‘i-energetika majmui igtisodiyotning bazaviy tarmog‘i, Xo‘jalik
taraqgiyotining mustahkam poydevori hisoblanadi. Bu majmua yoqilg‘i va elektr
energetika sanoatining o‘zaro bir-biri bilan bog‘langan tarmoglari yig‘indisidan iborat.
Yoqilg‘i-energetika majmui og‘ir sanoat tarkibiga kiradi. Turli yoqilg‘i va energiya
turlarini gazib olish hamda ishlab chigarish bilan shug‘ullanuvchi sanoat tarmoglari
majmui yoqilg‘i-energetika majmui deb ataladi. Bu majmua asosan 2 guruhga
bo‘linadi: 1) Yoqilg‘i sanoati; 2) Elektr energetika sanoati.

Muayyan vaqgt davomida ma’lum bir hududda (mamlakat, igtisodiy rayon,
viloyat va h.k.) yoqilg*‘i va energiyaning turli xillarini gazib olish, xom ashyosini gayta
ishlash va iste’mol qilish umumiy hajmini va tarkibini ifodalaydigan barcha
ko‘rsatkichlar yoqilg‘i-energetika balansi deb ataladi. Yoqilg‘i-energetika majmui
igtisodiyotning barcha tarmoglari (sanoat, gishloq xo‘jaligi, transport) va aholining
kundalik hayoti uchun juda katta ahamiyatga ega. O‘zbekiston yoqilg‘i-energetika
resurslariga boy bo‘lib, aynigsa, gaz va neftning ulkan zaxiralari mavjud. Respublika
sanoati tarmoglari tarkibida yoqilg‘i — energetika majmui 14.6 %ni (yoqilg‘i — 8.4;
elektr energetika — 6.2 %) tashkil etadi.

Yoqilg‘i sanoati yoqilg‘i xom ashyosini gazib olish va uni iste’molchiga
yetkazib berish tarmoglarini oz ichiga oladi. Umumiy holda bu sanoat ko‘mir, neft,
gaz, torf, yonuvchi slanets, uran rudasi gazib olish hamda yog‘och tayyorlashdan
iborat. Respublikada neft — gaz konlari mavjud 5 ta mintaga ajratilgan bo‘lib, Ustyurt,
Buxoro — Xiva, Janubi — g*arbiy Hisor, Surxondaryo va Farg‘ona mintagalaridir. Bu
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mintaqgalardagi mavjud konlardan sanoat ahamiyatiga ega yoqilg‘i gazib olinadi (1-
rasm). Mamlakat yoqilg‘i sanoatida dastlabki neft koni 1904 yilda ochilgan Farg‘ona
vodiysidagi Chimyon neft koni bo‘lib, konda 278 m chuqurlikdan sutkasiga 130 t neft
olingan. Hozirgi paytda neft zahiralari bo‘yicha Qashgadaryo viloyati yetakchilik
giladi. Viloyatda eng yirik kon Ko‘kdumaloq neft konidir. Shuningdek, viloyatda neft
konlari: Qo‘shqudug, G‘armiston; neft va tabiiy gaz konlari: Janubiy gizilbayroq,
Sharqiy va G‘arbiy toshli, Sho‘rtepa, Karim, Umid, O‘rtabulog, Chegara; tabiiy gaz
konlari: Janubiy tandircha, Sho‘rtan, Shimoliy G‘uzor, Uvada, Shimoliy Nishon,
Qamashi, Girson, Ko‘ltak, Qoragum, Chembor, Janubiy Muborak, Olon, Pirnazar kabi
konlar nafagat viloyat, balki, mamlakat yoqilg‘i sanoatida muhim ahamiyat kasb etadi.

1 — rasm. O‘zbekistonda yirik sanoat korxonalari tomonida ayrim turdagi
sanoat mahsulotlarini ishlab chigarish hajmi

46710,4
44597,6

8
GH 7797 7134 449 12143
ANy ARy

Ko'mir (ming t) Neft (ming t) Gaz kondensati  Tabiiy gaz (mln.
(ming t) kub m.)

= 2023 yil =2024 yil

Manba: O ZR Davlat statistika qo ‘mitasi ma’lumotlari asosida ishlandi.

Gaz sanoati — yoqilg‘i-energetika majmuasining eng rivojlangan tarmog‘idir.
Tabily gaz sanoati respublikamizda neft sanoatidan biroz keyinroq, lekin aksariyat
hollarda neft va gazni birgalikda gazib olish bilan bog‘lig bo‘lgan. Ushbu sanoat
tarmog‘ining keng ko‘lamda rivojlanishi 1950-1960 vyillarda Buxoro viloyatida juda
katta zahiraga ega bo‘lgan Gazli konini ishga tushirilishi bilan boshlangan. Hozirgi
vaqtda mamlakatda bir yilda 55-56 mird. kub m. atrofida gaz gazib olinadi. 2020 yilda
respublikada jami 61,6 mird. m. kub tabiiy gaz gazib olingan, shuning 54,7 %i; neft,
tabily gaz kondensatini go‘shgan holda jami 2890,9 ming t gazib olingan bo‘lsa,
shuning 68,5 %i Qashqgadaryo viloyati hissasiga to‘g‘ri keladi (1-jadval).
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1 — jadval. Qashqadaryo viloyati yoqilg‘i sanoatida ishlab chigarish
ko‘rsatkichlari
O‘Ichov | 2006 | 2009 | 2012 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

Ko‘rsatkichlar
birligi yil yil yil yil | yil yil yil yil yil

Tabiiy gaz mird. m3 | 60 542 | 51.6 | 38,6 | 36,2 | 33,7 | 324 | 24 | 144
Neft min. tn. |32 |21 1.2 0,67 | 0,62 | 0,56 | 0,53 | 0.31 | 0.26
Gaz kondensati | mln. tn. | 2 2 1.4 1,44 | 142 | 145 | 14 | 03 | LS5
Oltingugurt mln.tn. |02 |26 |3.1 024 | 03 | 025 03 | 0.1 | 0.1

Manba: Qashgadaryo viloyati Statistika qo ‘mitasi ma lumotlari asosida ishlandi.

Energetika sanoati har ganday mamlakat yoki rayonning moddiy va nomoddiy
ishlab chigarishining asosini tashkil giladi. Energetika sanoati xo‘jalikning asosiy
bo‘g‘inlaridan bo‘lib, u sanoat ishlab chigarishini joylashtirishda muhim omil
bo‘lib hisoblanadi. U iqtisodiy rayonlarning ixtisoslashuvini ko‘p jihatdan aniglab
beradi. Energetika sanoati yoqilg‘i xom ashyosini gazib olish va iste’mol qilish, elektr
energiya ishlab chigarish va uni tagsimlash tarmoglarining o‘zaro va bir-biri bilan
bog‘langan yig‘indisidir. Mamlakat yoki hudud gancha ko‘p energiya ishlab chigarsa
va iste’mol gilsa, u shuncha ko‘p mahsulot ishlab chigaradi va igtisodiy rivojlanish
darajasi shuncha yugori bo‘ladi. Energetika sanoatining xom ashyosi bo‘lib, yoqilg‘i
(neft gaz, ko‘mir, torf, yonuvchi slanets, yog‘och, uran) va gidroresurslar (daryo va
dengiz  oqimi, gqalgish  energiyalari) hisoblanadi. Hozirgi  paytda energiyani
noan’anaviy usullar bilan olishning rivojlanishi tufayli quyosh energiyasi, shamol
kuchi, yerning ichki issigligi ham energetika xom ashyosi sifatida garalmoqda.
Iste’molchilarni elektr energiyasi bilan ta’minlashda gatnashadigan va bir-biri bilan
elektr liniyalari va turlari bilan bog‘langan yirik elektr stansiyalar birlashmasi energiya
tizimi deb ataladi. Energiya tizimlari quyidagi turlarga bo‘linadi: lokal (shahar, rayon),
zonal (rayonlararo), milliy (butun mamlakat) va xalgaro (masalan, O‘rta Osiyo)
energiya tizimlari. Ushbu tarmogning asosiy xususiyati shundan iboratki, elektr
energiya ishlab chigarish uni iste’mol gilish bilan bir vaqtga to‘g‘ri keladi, ya’ni, elektr
energiyani yoqilg‘i turlari kabi saglab, to‘plab bo‘lmaganligi uchun uni sinxron
ravishda iste’mol gilinishini talab giladi.

Mamlakat elektr stansiyalari tarkibida IES yetakchilik giladi va ular jami elektr
stansiyalar ishlab chiggan elektr energiyaning 85-87 foizini tashkil giladi. Suv elektr
stansiyalariga (SES) esa 13-15 % to‘g‘ri keladi. Elektr stansiyalar quvvatida ham nisbat
taxminan shunday: umumiy quvvatning 86,3 %i IES zimmasiga tushadi.
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2025-yilning 1-aprel holatiga Qashgadaryo viloyatining doimiy aholisi soni 3
656,0 ming kishini tashkil etib, 2024-yilning mos davriga nisbatan 79,0 ming kishiga
yoki 2,2 foizga ko‘paygan. 1 kv km.ga o‘rtacha 128,0 kishi to‘g‘ri keladi. Qashqadaryo
viloyati respublika elektr energiyasini ishlab chiqarishdagi ulushi 30 % gacha bo‘lgan
viloyatlar gatoriga kiradi. Viloyatda quvvati 1700 MVt bo‘lgan Tallimarjon GRES va
quvvati 60 MVt bo‘lgan Muborak IEM (Issiqlik elektr markazi)da elektr energiya
ishlab chiqariladi.

Tallimarjon GRES - vyirik issiglik elektr stansiyalaridan bo‘lib, viloyatning
Nishon tumanidagi Nuriston shaharchasida, Tallimarjon suv omboridan 7 km
uzoqlikda joylashgan. Stansiya qurilishi 1988 yil yanvarda boshlangan. Loyiha quvvati
3200 MVt (800 MVt li 4 energoblokli). Asosiy yoqilg‘i turi —tarkibida oltingugurt kam
bo‘lgan SHo‘rtan gaz konidan olinadigan tabiiy gaz. Elektr stansiya viloyatdagi gaz
konlari, suv xo‘jaligi obyektlari va boshga iste’molchilarni elektr energiyasi bilan
ta’minlaydi. Korxona ma’muriyati tomonidan berilgan ma’lumotlarga ko‘ra, hozirda
«Tallimarjon issiglik elektr stansiyasi» aksiyadorlik jamiyatida uchta energoblok
ishlab turibdi va stansiyada o‘rnatilgan quvvat 1700 MVt/soatni tashkil etadi. 1-sonli
800 MVt quvvatli energoblok 2004 yilning noyabrida ishga tushirilgan. Har birining
quvvati 450 MVtga ega bo‘lgan 2- va 3-sonli bug‘-gaz qurilmalari 2017 yil fevralidan
boshlab to‘liq quvvatda elektr energiyasi ishlab chigarishni boshlagan. 2- va 3-bug‘-
gaz qurilmalari Janubiy Koreyaning «Hyundai Engineering and Construction» va
«Daewoo International Corporation» kompaniyalari konsorsiumi tomonidan qurib
foydalanishga topshirilgan. Ushbu energobloklarning ishga tushirilishi bilan
stansiyaning elektr energiyasi ishlab chiqarish bo‘yicha yillik quvvati 7,2 mlrd
kVt/soatga oshdi. Shu tariga har yili iste’molchilarga yetkazib berilayotgan elektr
energiya qariyb 11,4 mird kVt/soatni tashkil etdi.

O‘zbekiston Respublikasi Prezidenti Sh.M.Mirziyoyevning 2021 yil 30
dekabrdagi “O°zbekiston Respublikasining 2022-2026 yillarga mo‘ljallangan
investitsiya dasturini tasdiglash hamda investitsiya loyihalarini boshqarishning yangi
yondashuv va mexanizmlarini joriy etish to‘g‘risida”gi PQ-72-sonli garoriga asosan
Energetika vazirligi tizimidagi “Issiqlik elektr stansiyalari” AJ tomonidan bir gator
yirik investitsiya loyihalari amalga oshiriladi. Jumladan, Tallimarjon IESda umumiy
quvvati 900 MVtdan kam bo‘lmagan ikkita bug‘-gaz qurilmasi 2024 yilda qurib
foydalanishga topshirilishi rejalashtirilgan. Ahamiyatlisi, qurilmalarning foydali ish
koeffitsiyenti yuqoriligi hisobiga yiliga bir necha mlrd kub metr tabity gaz iqtisod
qilinadi.

Qashqgadaryo viloyatida gaz va neftni qayta ishlash sanoatining gigant zavodi —
“Uzbekistan GTL” nafaqat viloyat, balki, mamlakat gaz va gaz-kimyo majmuasi
rivojlanishida ulkan ahamiyat kasb etadi. Mazkur zavod jahon energetika tarmog‘idagi
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eng yirik loyihalardan biri bo‘lib, Prezidentimizning 2016 yil 29 dekabrdagi “SHo‘rtan
gaz-kimyo kompleksining tozalangan metan negizida suyuq sintetik yoqilg‘i ishlab
chigarish” investitsiya loyihasini amalga oshirishga doir qo‘shimcha chora-tadbirlar
to‘g‘risida”gi qaroriga ko‘ra boshlangan. Zavod ishga tushgach, sanoat va qishloq
x0‘jaligi uchun zarur barcha yoqilg‘i turlari - aviakerosin, dizel yonilg‘isi, nafta va
suyultirilgan gaz ishlab chiqariladi.

Sanoat majmuasi dunyodagi GTL loyihalari ichida eng yirigi bo‘lib, bunday
zavodlar geografiyasi jahonda ko‘p emas. Qatarda GTL texnologiyasi asosida faoliyat
ko‘rsatuvchi zavodda bir yilda 1,2 min t suyuq sintetik yonilg‘i ishlab chiqariladi.
Nigeriyadagi GTL zavodi 1,3 mlg t shunday yonilg‘i ishlab chiqarish quvvatiga ega.
“Uzbekistan GTL” ishga tushgach, bu ko‘rsatkich 1,5 mln t bo‘ladi. Zavodda yuqori
sifatli neft mahsulotlari- 724,6 ming t dizel” yonilg‘isi, 437,3 ming t nafta, 307,3 ming
t aviakerosin, 53,4 ming t suyultirilgan gaz ishlab chiqariladi. Bu esa yiliga neft xom
ashyosi importi uchun sarflanayotgan 1 mlrd dollargacha valyutani iqtisod qiladi.
Megaloyihaning yana bir ahamiyatli jihati uning jahon bozorida eng arzon hisoblangan
metan gazini qimmatbaho neft mahsulotiga aylantirish imkoniyatidadir. Zavod 3 ta
litsenziar - Janubiy Afrika Respublikasining “Sasol”, Daniyaning “Haldor Topsoe” va
AQShning “Chevron” kompaniyalari texnologiyasi asosida qurilgan bo‘lib, 24 ta
davlatdagi 129 ta korxonada ishlab chiqariladigan eng zamonaviy texnologik
uskunalardan foydanilgan. Bu yirik majmua O°zbekiston iqtisodiyotidagi boshqga
sektorlarning rivojlanishiga va yangilari ochilishiga turtki beradi. Bu esa
igtisodiyotning barqarorligini mustahkamlaydi.
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12-13 YOSHLI FUTBOLCHILARNING JISMONIY SIFATLARINI
RIVOJLANTIRISH USULLARI

Safarov Aminjon Sunnatullo o‘g¢li
O‘zbekiston-Finlandiya pedagogika instituti Jismoniy madaniyat va sport
kafedrasi oqgituvchisi

ANNOTATSIYA

Mazkur magolada 12-13 yoshli futbolchilar uchun jismoniy sifatlarni (tezlik,
chidamlilik, kuch, epchillik va moslashuvchanlik) rivojlantirishga garatilgan
mashg ‘ulot usullari yoritilgan. Tadgiqotda zamonaviy metodik yondashuvlar asosida
ishlab chigilgan mashg ‘ulotlar dasturining samaradorligi tahlil gilindi.

Kalit so“zlar: Futbol, 12-13 yosh, jismoniy sifatlar, tezlik, chidamlilik, kuch,
epchillik, moslashuvchanlik, mashg ‘ulot usullari, yosh sportchilar, metodika,
tayyorgarlik.

Kirish (Introduction)

Hozirgi kunda futbol sport turi nafagat ommaviyligi, balki sportchilar oldiga
qo‘yilayotgan yuqori talablar bilan ham ajralib turadi. Futbol o‘yini doirasida
sportchidan tezkor qaror gabul qilish, yuqori darajadagi jismoniy harakatchanlik,
chidamlilik, kuch va epchillik kabi asosiy jismoniy sifatlar talab etiladi. Aynigsa, 12—
13 yoshli futbolchilar uchun bu davr biologik rivojlanishning eng faol bosqichi bo‘lib,
o‘smir organizmi kuchli o‘sish, mushak tizimi shakllanishi, harakat koordinatsiyasi va
reflekslarning tez rivojlanishi bilan ajralib turadi.

Shu bois, aynan shu yosh oralig‘ida jismoniy sifatlarni ilmiy asoslangan, tizimli
va individual yondashuvlar asosida rivojlantirish katta ahamiyat kasb etadi. Bu davrda
berilgan jismoniy yuklamalar sportchining kelgusi faoliyatiga ijobiy ta’sir ko‘rsatadi
va asosiy harakat ko‘nikmalari mustahkamlanadi.

Bugungi kunda sport pedagogikasida yosh futbolchilar bilan ishlashda turli
metodikalar qo‘llanilmoqda. Jumladan, an’anaviy yondashuvlar (umumjismoniy
mashqlar), zamonaviy texnologiyalar (interaktiv vositalar, sport trenajerlari), o‘yin
shaklidagi mashg‘ulotlar, shuningdek, raqobatli sharoitda mashqlar bajarish usuli keng
qo‘llanilmogda. Ammo, ushbu yondashuvlarning 12—13 yoshdagi bolalar uchun qaysi
biri samaraliroq ekani bo‘yicha ilmiy asoslangan tahlillar hanuzgacha yetarli emas.
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Ushbu maqgolada mazkur yosh guruhidagi futbolchilarda jismoniy sifatlarni
rivojlantirish bo‘yicha mashg‘ulotlar tizimi, qo‘llaniladigan metodik yondashuvlar va
ularning samaradorligi amaliy tadqiqot asosida tahlil gilinadi. Tadgiqotdan ko‘zlangan
asosiy magsad — yosh futbolchilarni har tomonlama rivojlantiruvchi, sport natijalarini
oshiruvchi va ularning sog‘lom jismoniy rivojlanishini ta’minlaydigan mashg‘ulot
tizimini ishlab chiqishdir.

Metodlar (Methods)

Ushbu tadqiqot eksperimental-uslubiy yo‘nalishda olib borildi. Tadqiqotda 12—
13 yoshdagi futbolchilar bilan jismoniy sifatlarni rivojlantirish bo‘yicha yangi
mashg‘ulotlar tizimining samaradorligini aniqlash maqgsad qilindi. Quyida tadqiqot
metodlari tafsilotlari keltirilgan:

1. Ishtirokchilar (Participants)

Tadqiqotda Samarqand shahridagi sport maktablarida shug‘ullanayotgan jami
24 nafar 12-13 yoshli futbolchi qatnashdi. Ular o‘z jismoniy rivojlanish
ko‘rsatkichlari, salomatligi va sport tayyorgarlik darajasi bo‘yicha taxminan teng edi.
Tadqiqotchilar tomonidan ular quyidagi guruhlarga bo‘lindi:

o Tajriba guruhi (TG) — 12 nafar futbolchi;

o Nazorat guruhi (NG) — 12 nafar futbolchi.

2. Mashg‘ulot dasturi (Training Program)

Tajriba guruhi uchun 8 hafta davomida maxsus ishlab chiqilgan mashg‘ulotlar
dasturi asosida mashg‘ulotlar o‘tkazildi. Ushbu dasturda har bir jismoniy sifat alohida
e’tiborga olingan:

Tezlikni rivojlantirish:

o 10-30 metrga tez yugurish (sprint);

o Start harakatlaridan chiqish mashqlari (signal asosida);

« Qisqa intervalda "reaksiya tezligi" mashqlari (to‘pga tezkor javob).

Chidamlilikni rivojlantirish:

o Intervallashgan yugurish (1 daqiqa yugurish / 1 daqiqa yurish — 10 takror);

« Uzoq masofaga sekin yugurish (5-10 daqiqa).

Kuch sifatlari:

« Tana vaznida mashgqlar (prised, planka, tortinish);

o 1-kg dumbbell bilan qo‘l mushaklarini faollashtirish mashqlari.

Epchillik va koordinatsiyani rivojlantirish:

« Zigzag yugurish;

« Ko‘zni bog‘lab o‘yin topshiriqlarini bajarish;

« Tez yo‘nalishni o‘zgartirish mashgqlari.

Moslashuvchanlik:

« Dinamik va statik cho‘zilish mashglari;
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« Sportdan keyingi tiklanish mashqlari.

Nazorat guruhi esa sport maktabining odatdagi umumiy jismoniy tayyorgarlik
mashg‘ulotlarini davom ettirdi.

3. Mashg‘ulot rejasi (Schedule)

Mashg‘ulotlar haftasiga 3 marotaba, har biri 60 daqiqadan olib borildi. Tajriba
guruhidagi mashg‘ulotlar quyidagi bosqichlarda tashkil etildi:

 Kirish qismi (10 daqiqa): Yurish, yengil yugurish, cho‘zilish;

o Asosiy qism (40 daqiqa): Maxsus jismoniy sifatlar bo‘yicha mashqlar;

« Yakuniy qism (10 daqiqa): Tinchlanish, nafasni tiklash, yengil cho‘zilish.

4. O‘Ichov va baholash (Assessment Tools)

Mashg‘ulotlardan oldin va so‘ng quyidagi testlar o‘tkazildi:

Jismoniy sifat Test turi Baholash usuli
Tezlik 30 metr sprint Vaqt (sekund)
Chidamlilik 6 dagiqalik yugurish Masofa (metr)
Kuch 30 sekundda prised Takror soni
Epchillik To‘siqli yugurish (8 konusli) || Vaqgt (sekund)
Moslashuvchanlik||Oldinga egilish (otirilgan holda) Sm

Barcha testlar sport pedagoglari ishtirokida, bir xil sharoitda o‘tkazildi.

5. Statistik tahlil (Data Analysis)

Olingan natijalar matematik-statistik usullar bilan tahlil qilindi. O°‘rtacha
qiymatlar (M), standart og‘ish (SD) va ishonchlilik darajasi (p<0.05) aniqglanib, tajriba
va nazorat guruhlari o‘rtasidagi farq tahlil qilindi.

Mashg‘ulot dasturi:

Tajriba guruhi 8 hafta davomida quyidagi maxsus mashglarni bajardi:

« Tezlikni rivojlantirish: sprint (10-30 m), start tezligini oshirish mashqlari;

« Chidamlilik: interval yugurish, doimiy yugurish (5-10 daqgiga);

« Kuch: tana og‘irligida mashqlar (prised, planka, surinish);

« Epchillik: to‘siglardan sakrash, zigzag yugurish;

« Moslashuvchanlik: cho‘zilish mashglari (dinamik va statik).

Nazorat guruhi esa an’anaviy jismoniy tayyorgarlik dasturi asosida shug‘ullandi.

Baholash usullari:

« 30 m sprint vaqti (sekundda);

« 6 dagiqalik yugurish masofasi (metrlarda);

 Sakkandagi sakrashlar soni;
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o Egilish testlari (sm);

« Yassi to‘sigdan epchillik yugurish (sekundda).

Natijalar (Results)

Tajriba 8 hafta davomida olib borilgan mashg‘ulotlar asosida 12—13 yoshli
futbolchilarning jismoniy sifatlaridagi o‘zgarishlarni aniqlashga qaratildi. Tajriba
guruhi (TG) yangi metodik yondashuv asosida tayyorlangan maxsus mashg‘ulotlar
dasturi bilan shug‘ullandi, nazorat guruhi (NG) esa odatiy dars mashg‘ulotlarini davom
ettirdi. Tadqiqot natijalari har ikki guruhda boshlang‘ich (1-test) va yakuniy (2-test)
ko‘rsatkichlar solishtirilishi orqali tahlil qilindi.

1. Tezlik sifatlari (30 metr sprint)

Tajriba guruhida 30 metrga yugurish vaqti o‘rtacha 0.6 sekundga kamaydi, bu
esa start tezligi va umumiy tezkorlikning oshganini ko‘rsatadi. Nazorat guruhida esa
o‘rtacha 0.2 sekundlik kichik ijobiy o‘zgarish kuzatildi.
Guruh||1-test (sek)||2-test (sek)|Farq

TG 63+04 |5.7+03 |-0.6

NG 62+04 |6.0+04 |-0.2

2. Chidamlilik (6 daqiqalik yugurish)
Tajriba guruhida yugurilgan masofa 170 metrga oshdi, bu yurak-qon tomir
tizimi 1sh faoliyatining samarali yaxshilanganidan dalolat beradi. Nazorat guruhida
o‘rtacha 80 metrga o‘sish kuzatildi.
Guruh||1-test (m)||2-test (m)|[Farq

TG 95070 1120 £80|+170

NG 960 = 60 (1040 + 75(1+80

3. Kuch sifatlari (30 sekundda prised soni)
Tajriba guruhida oyoq mushaklari kuchi sezilarli darajada oshdi — o‘rtacha +8
ta qo‘shimcha prised. Nazorat guruhida +3 ta ko‘rsatkich qayd etildi.
Guruh|(1-test (dona)|2-test (dona)|[Farq

TG 22+3 30+4 +8

NG 21+4 24+3 +3

4. Epchillik (to‘sigli yugurish)

To‘siqli epchillik yugurish mashqida tajriba guruhi 1.1 sekundga tezroq yugura
oldi. Bu koordinatsion harakatlar va yo‘nalishni o‘zgartirishdagi malakaning
rivojlanganini ko‘rsatadi.
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Guruh||/1-test (sek)||2-test (sek)||Farq
TG 11.8+£0.6 |[10.7+0.5 |-1.1
NG 11.9+0.5 ||[11.5+0.6 |-0.4

5. Moslashuvchanlik (oldinga egilish testi)

Tajriba guruhida moslashuvchanlik 4.5 sm ga oshdi, bu mushaklar elastikligi va
harakat amplitudasining yaxshilanganini ko‘rsatadi. Nazorat guruhida esa 1.5 sm

o‘zgarish qayd etildi.
Guruh||1-test (sm)|2-test (sm)||[Farq
TG 13.2+£2.0 |17.7+2.1 |[+4.5
NG 13.5+1.8 |15.0£2.0 |[+1.5

VOLUME 4, ISSUE 8

6. Statistika tahlili

Tajriba va nazorat guruhlari o‘rtasidagi barcha ko‘rsatkichlar bo‘yicha o‘rtacha
farq statistik jihatdan ishonchli (p<0.05) deb topildi. Bu esa maxsus mashg‘ulotlar
dasturining samaradorligini ilmiy jithatdan isbotlaydi.

Ushbu natijalar shuni ko‘rsatadiki, 12—13 yoshli futbolchilar bilan olib borilgan
maxsus jismoniy tayyorgarlik mashg‘ulotlari ularning asosiy harakat sifatlarini
sezilarli darajada yaxshilaydi. Aynigsa, epchillik, tezlik va chidamlilik sifatlaridagi
o‘sish sportchining o‘yin davomida yuqori samaradorlik bilan harakat qilishiga xizmat
qiladi.

Munozara (Discussion)

Natijalar shuni ko‘rsatdiki, jismoniy sifatlarni rivojlantirishga garatilgan maxsus
mashg‘ulotlar dasturi an’anaviy usullarga nisbatan sezilarli darajada samaraliroqdir.
Aynigsa, epchillik va tezlik kabi sport o‘yinlarida muhim bo‘lgan sifatlar tajriba
guruhida keskin yaxshilandi. Bu yoshda organizmning moslashuvchanligi yugori
bo‘lgani bois, individual va diferensial yondashuv natijadorlikni oshiradi.

Shuningdek, mashg ulotlarni o‘yin shaklida tashkil etish sportchilarning
ishtiyoqini oshiradi va psixologik jihatdan ham qulay muhit yaratadi.

Xulosa (Conclusion)

12-13 yoshli futbolchilarda jismoniy sifatlarni rivojlantirish uchun quyidagilar
muhim:

« Har bir sifatga alohida e’tibor berilgan mashg‘ulot rejasi;

. Yoshga mos yuklama va motivatsion metodlar;

. Ko‘p harakatli o‘yinlar va raqobatli mashqglar asosida tashkil etilgan dasturlar;

« O‘zgaruvchan va yangilanadigan mashq uslublari.

Tadgigotda go‘llanilgan usullar o‘zini ogladi va futbolchilarning umumiy sport
tayyorgarligini sezilarli darajada yaxshiladi.
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O‘ZBEKISTON SPORTCHILARINING XALQARO MUSOBAQALARDAGI
ISHTIROKI: HOLAT, MUAMMOLAR VA ISTIQBOLLAR

Abdumalikov Sobit Abdumalik o‘g¢li,
Umarov Karim Sa’dullayevich,
Safarov Aminjon Sunnatullo o‘g‘li
O‘zbekiston —Finlandiya pedagogika instituti
Jismoniy madaniyat va sport kafedrasi o‘gituvchilari

Annotatsiya: Ushbu magolada O ‘zbekiston sportchilari xalgaro migyosdagi
musobaqgalardagi ishtiroki tahlil gilingan. Tahlil asosida O ‘zbekiston sportining
hozirgi holati, erishilgan yutuglar, mavjud muammolar va rivojlanish istigbollari
yoritilgan. Tadgigotda statistik ma lumotlar, musobaga natijalari va sport sohasidagi
ilg ‘or tajribalarga asoslangan baho berilgan.

Kalit so‘zlar: xalgaro sport, O ‘zbekiston sportchilari, Olimpiada, Osiyo
o ‘yinlari, sport siyosati, tahlil, rivojlanish.

Kirish (Introduction)

So‘nggi vyillarda O°‘zbekiston sportchilari xalgaro migyosdagi yirik sport
musobagalarida faol ishtirok etib, yurtimiz bayrog‘ini yuksaklarda hilpiratmoqdalar.
Xususan, Olimpiya o‘yinlari, Osiyo o‘yinlari, jahon va qit’a chempionatlarida
o‘zbekistonlik sportchilarning ishtiroki nafagat sport sohasida, balki mamlakatning
xalgaro nufuzini oshirishda ham muhim ahamiyat kasb etmogda.

Mamlakatimizda mustaqgillikdan so‘ng jismoniy tarbiya va sport sohasiga
alohida e’tibor berildi. Davlat darajasida sportchilarni tayyorlash, ularning ijtimoiy
himoyasini kuchaytirish, sport inshootlarini modernizatsiya gilish bo‘yicha keng
ko‘lamli islohotlar amalga oshirildi. Aynigsa, Prezident farmonlari, garorlari hamda
“Yoshlar — kelajagimiz”, “Harakatlar strategiyasi”, “Yangi O°zbekiston — yangi
taraqqiyot” kabi strategik dasturlar sport sohasining tubdan rivojlanishiga turtki bo‘ldi.

Birog xalgaro sport maydonida muvaffagiyatga erishish uchun fagat
sportchilarning individual tayyorgarligi emas, balki murabbiylik maktabi, ilmiy-
uslubiy yondashuv, sport infratuzilmasi, sog‘lom ragobat muhiti, ijtimoiy-psixologik
tayyorgarlik kabi omillar majmuasi muhim o‘rin tutadi.
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Mazkur magolada O‘zbekiston sportchilari ishtirok etgan so‘nggi yillardagi yirik
xalgaro musobagalarning tahlili asosida erishilgan yutuglar, aniglangan muammolar va
istigboldagi rivojlanish yo‘nalishlari yoritiladi. Tadgiqot orgali mamlakat sport
tizimini yanada takomillashtirishga xizmat qiluvchi tavsiyalar ishlab chigilishi ko‘zda
tutilgan.

Adabiyotlar sharhi (Literature Review)

Sport sohasining xalgaro miqgyosda rivojlanishi va sportchilarning
musobagalardagi natijalarini ilmiy tahlil gilish bugungi kunda sport nazariyasi va
amaliyoti uchun dolzarb yo‘nalishlardan biri hisoblanadi. Ko‘plab mahalliy va xorijiy
tadgiqotchilar xalgaro sport musobagalarida ishtirok etuvchi sportchilarning
tayyorgarlik darajasi, natijalarga ta’sir giluvchi omillar, murabbiylik tizimi va sport
infratuzilmasi hagida izlanishlar olib borishgan.

Xususan, A. Karimov (2021) o°z tadgiqotida O°zbekiston sportchilari ishtirok
etgan Osiyo o‘yinlaridagi yutuglarni tahlil qilib, muvaffagiyat kaliti sifatida
sportchilarni yoshligidan seleksiya gilish va tizimli tayyorlashni alohida ta’kidlagan
[1]. Boshga tomondan, A. Jo‘rayev (2020) esa Ozbekiston Milliy Olimpiya go‘mitasi
faoliyatini yoritib, xalgaro hamkorlik va murabbiylar malakasining o‘sishi sportchilar
natijasiga bevosita ta’sir gilayotganini gayd etgan [2].

Xalgaro adabiyotlarda esa P. Brown (2019) va T. Nakamura (2020) kabi
tadgigotchilar sportchilar psixologik tayyorgarligi, sport tibbiyoti, to‘g‘ri parhez va
individual murabbiylik uslublarining yuqori natijalar sari yetaklovchi muhim omillar
ekanini  ta’kidlaydilar [3], [4]. Shuningdek, ilg‘or sport mamlakatlarida
go‘llanilayotgan "sport analytics” — sportchi harakatlarini ragamli tahlil qilish
vositalari samarali tayyorgarlikda muhim o‘rin tutmoqgda.

O‘zbekiston sportchilari ishtiroki bilan bog‘liq statistik va tarixiy tahlillar,
odatda, Olimpiya o‘yinlari, jahon chempionatlari va Osiyo chempionatlari doirasida
olib borilgan. D. To‘xtayev (2022) tomonidan tagdim etilgan sharhda O‘zbekiston
bokschilari va kurashchilari so‘nggi yillardagi ustunligi ragiblar ustidan texnik va
taktik jihatdan ustunlik, shuningdek, davlat tomonidan ko‘rsatilayotgan e’tibor va
imkoniyatlar bilan izohlangan [5].

Shuningdek, sportchilar yutuglari ortida yotgan maktablar — masalan, Chirchiq
va Andijon sport internatlari, O°zbekiston Davlat jismoniy tarbiya va sport
universitetining roli ham adabiyotlarda ijobiy yoritilgan. Bu muassasalar sportchilarni
tayyorlashda ilmiy asoslangan usullarga asoslanib, zamonaviy talablar darajasida
mashg‘ulot olib borilayotganligini ko‘rsatmoqda.
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Mavjud adabiyotlar xalgaro musobagalarda gatnashgan o°zbekistonlik
sportchilarning yutuglari nafagat individual salohiyat, balki sport tizimining holati,
murabbiylar sifati, ilmiy yondashuvlar va davlat siyosati bilan chambarchas bog‘liq
ekanini ko‘rsatadi. Shu sababli, bu magolada ushbu omillar kompleks tarzda tahlil
gilinib, ilmiy asosda baholanadi.

Tadgigot metodologiyasi (Research Methodology)
Ushbu tadgigotda quyidagi metodlar qo‘llanildi:
. statistik tahlil (2016-2024 yillardagi Olimpiya va Osiyo o‘yinlari natijalari);
. kontent-tahlil (OAV va sport federatsiyalari hisobotlari);
« solishtirma tahlil (O°zbekiston sportchilarining natijalari boshga Markaziy
Osiyo davlatlari bilan taggoslandi).

Tahlil va natijalar (Analysis and Results)

vil Musobada Ishtirokchilar Medallar Umumiy
. soni (Oltin/Kumush/Bronza) o‘rin

2016 Rio Olimpiadasi 70 41217 21-0°rin

o01g|  OsWvoovinlari 232 21124125 5-0°rin

(Jakarta)
2020/ Tokio Olimpiadasi 67 3/0/2 32-0°rin
2003 Osvooyinlar 300 25/18/20 4-0°rin
(Xanchjou)

Tahlil natijalariga ko‘ra, O‘zbekiston sportchilari Osiyo miqgyosida doimiy
ravishda yugori natijalar ko‘rsatmogda. Ammo Olimpiya o‘yinlaridagi natijalar
nisbatan pastroq bo‘lib, sportchilarning tayyorgarlik jarayonida ayrim kamchiliklar
mavjudligini ko‘rsatadi.

Xulosa va takliflar (Conclusion and Recommendations)
Tadqiqot natijalari shuni ko‘rsatdiki, O*zbekiston sportchilari xalgaro migyosda
ragobatbardosh bo‘lishi uchun quyidagi choralarni ko‘rish lozim:
Murabbiylar malakasini oshirish va xorijiy tajribani joriy etish.
Sportchilar uchun psixologik tayyorgarlik tizimini takomillashtirish.
Sport infratuzilmasini har bir hududda teng tagsimlash.
Igtidorli yoshlarni erta aniglash va ularni qo‘llab-quvvatlash.
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Annotatsiya. Mazkur maqolada issiqlik akkumulyatori qurilmalarining o ‘simlik
urug ‘lari, meva va sabzavotlarni quritish tizimidagi ahamiyati, energiyani tejashdagi
roli va samaradorligini oshirish yo ‘llari ko ‘rib chigilgan. Statsionar issiqlik va massa
almashinuvi jarayonlari asosida qurilmaning matematik modeli tuzilgan hamda
boshgaruv algoritmi ishlab chigilgan. Model asosida qurilmaning optimal
parametrlari aniglanib, energiya sarfini kamaytirish va mahsulot sifatini saqlab qgolish
imkoniyatlari asoslab berilgan. Amaliy sinoviar qurilmaning samarali ishlashini
tasdiglagan.

Kalit so‘zlar: issiglik akkumulyatori, quritish jarayoni, matematik
modellashtirish, vakuum quritish, energiya tejamkorlik, statsionar jarayonlar,
boshgaruv algoritmi.

MATEMATHYECKOE MOIEJIMPOBAHUE ITAPAMETPOB TEIIJIOBOI'O
AKKYMYJIATOPA HA OCHOBE ITPOIHECCOB TEILJIO- U
MACCOOBMEHA

AxMenoB A3zamMaT XauToBHY
npodeccop TankeHTCKOro rocy1apCTBEHHOTO
TEXHUYECKOro yHUBepcurera umeHu Mcimama Kapumosa,
JOKTOpP TEXHUYECKUX HAYK

MamananueB Xaituraau Kajnoauaauu yriu
HCCIIEI0BATENb
TamKkeHTCKOro rocy1apCTBEHHOI0 TEXHUYECKOT O
yHuBepcuteTa uMeHu Mcnama Kapumosa

https://t.me/Erus_uz Multidisciplinary Scientific Journal June 2025



https://t.me/Erus_uz
https://doi.org/10.5281/zenodo.15764009
mailto:azam0602@mail.ru
mailto:uzxayitali@gmail.com

Educational Research in Universal Sciences VOLUME 4, ISSUE 8

ISSN: 2181-3515

Aunnomayua. B cmamve paccmampueaemcsi npumeHenue axkKymyJIsAmopos
Menia 8 CUCeMax CyuKU ceMsan pacmenut, ppyKmos u osowell, a makice ux pojv 8
noBblUeHUY  IHepeemuyeckou  dpgpekmusnocmu  npoyecca.  Pazpabomana
mMamemamuyeckas Mooeib CMAyUOHAPHBIX NPOYECcco8 Menlo- U MAccooOMeHa 6
cucmeme UHPDPAKPACHOU BAKYYMHOU CYWKU, BKIIOUAS ANOPUMM  YHPAGIEHUS.
Onpeoenenvl onmumaibHvle napamempsl YCmpoucmaea, obecnevusaoujue CHUMCeHue
9Hepeo3ampam u coxpawenue xavecmea npooykma. Ilposedénnvie nabopamopnovie
UCNBLIMAHUSL NOOMEEPOUNU I HeKmusHocmsb pazpabomaHHol KOHCMPYKYUU.

Kntouesvle cnoea. axkymyismop menna, npoyecc CyuwKu, Mamemamuieckoe
MOOenuposanue, 8aKyyMHAas CYWKa, dHepeocoepedcerue, CmayuoHapHule NPoyeccyl,
aAneopumm ynpaeieHusl.

MATHEMATICAL MODELING OF HEAT ACCUMULATOR
PARAMETERS BASED ON HEAT AND MASS TRANSFER PROCESSES

AKkhmedov Azamat Khaitovich
Professor of Tashkent State
Technical University named after
Islam Karimov, doctor of technical sciences

Mamadaliev Khayitali Jaloliddin ugli
Researcher of Tashkent State
Technical University named after
Islam Karimov

Annotation: This article examines the application of thermal energy storage
devices in drying systems for plant seeds, fruits, and vegetables, focusing on enhancing
energy efficiency and process performance. A mathematical model of stationary heat
and mass transfer processes was developed for an infrared vacuum drying system
equipped with a heat accumulator. The control algorithm was proposed, and optimal
device parameters were identified. The results demonstrate that the system reduces
energy consumption and preserves product quality. Laboratory tests validated the
efficiency and practical applicability of the developed system.

Key words: heat accumulator, drying process, mathematical modeling, vacuum
drying, energy efficiency, stationary processes, control algorithm.

Bugungi kunda qishloq xo‘jaligi mahsulotlarini sifatli saqlab qolish va ularni
zararsiz holatda iste’molchiga yetkazib berish muhim masalalardan biri hisoblanadi.
Aynigsa, o‘simlik urug‘lari, meva va sabzavotlarni saqlashda ularni quritish
texnologiyasi asosiy bosqichlardan biri bo‘lib xizmat qiladi. Quritish jarayonining
energetik samaradorligini oshirish va mahsulot sifatini maksimal darajada saqlab
qolish uchun zamonaviy texnologik yondashuvlar, jumladan, issiqlik akkumulyatori
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qurilmalari keng qo‘llanilmoqda. Bu turdagi qurilmalar issiqlik energiyasini vaqtincha
saglab turish va zarur bo‘lgan vaqtda mahsulotga uzatish imkonini berib, energiya
tejamkorligini sezilarli darajada oshiradi [1-3].

Quritish tizimining umumiy samaradorligi ko‘p jihatdan issiglik tashish va
saglash xossalari, massa almashinuvi sharoitlari, hamda ushbu fizik jarayonlarning
statsionar holatda kechish parametrlariga bog‘lig. Shuning uchun, bu kabi tizimlarni
matematik modellashtirish qurilmaning harorat, ogim tezligi, gatlam qgalinligi, namlik
miqgdori kabi muhim omillarini tahlil gilish va optimal quritish rejimlarini ishlab
chigishda muhim vosita hisoblanadi. Aynigsa, modellashtirish orqgali turli fizik
sharoitlarda ishlov berilayotgan mahsulotga eng magbul energiya uzatish strategiyasini
aniqlash mumkin bo‘ladi.

Issiqlik akkumulyatorli qurilmalar samaradorligini oshirishda ularning
geometrik shakli, ishlatilayotgan materiallarning termofizik xossalari, va issiqlik-
massa almashinuvining umumiy dinamikasini chuqur o‘rganish lozim. Bu jarayonda
issiglik tashuvchi muhit — havo, bug® yoki gaz — orgali mahsulot sirtiga issiglik
energiyasi yetkaziladi, natijada mahsulotdagi namlik bug‘lanadi va tashgi muhitga
uzatiladi. Ushbu murakkab jarayonlarning statsionar rejimdagi modellashtirilishi
issiglik akkumulyatori qurilmasining optimal ishlash parametrlari aniglanishida asosiy
manba bo‘lib xizmat qiladi [4-10].

Zamonaviy texnologik jarayonlarda, aynigsa, past haroratli vakuum-quritish
tizimlari energetik samaradorlik, issiglikni gayta ishlatish va mahsulot sifatini yugori
darajada saqlab golish imkoniyati bilan ajralib turadi. Vakuum sharoitida olib
boriladigan quritish jarayonlari meva va sabzavotlarning tabiiy xossalarini
yo‘qotmasdan saqlab golishda juda foydalidir. Shu nuqtai nazardan, maqolada tahlil
gilinayotgan qurilma — issiqlik akkumulyatorli, infragizil nurlanishga asoslangan,
vakuumli quritish tizimi — zamonaviy energetik yechim sifatida o‘rganiladi.

Ushbu tadgiqotning asosiy maqgsadi — issiglik akkumulyatorli ICh-quritish
tizimidagi issiglik-massa almashinuvi jarayonlarini matematik modellashtirish,
energiya sarfini minimallashtirish, mahsulot sifatini saglab golish hamda qurilmaning
samarali boshgaruv strategiyasini ishlab chigishdan iborat. Shuningdek, qurilmaning
optimal konstruktiv va termofizik parametrlarini aniglash orgali sanoat miqyosida
qo‘llashga tayyor tizim yaratish masalasi ko‘zda tutiladi.

Asosiy issiqlik balansi tenglamasi issiglik ogimi ko‘rinishida quyidagi tenglama
bilan aniglanadi [1, 5]:

Q = FKAt,,, (1)
bunda:

F —issiglik uzatish yuzasi,

K —umumiy issiglik uzatish koeffitsiyenti,
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At — o‘rtacha harorat bosqichi.
Agar issiqlik tashuvchi suyuqlikning holati o‘zgarmasa:

Q=0Gc(t,—t,). 2
Agar fazaviy o‘zgarish (masalan, kondensatsiya) bo‘lsa:
Q=0Gr. (3)

Akkumulyatorli qurilma uchun differensial model quyidagicha bo‘ladi:
Agar chiqish harorati vaqtga bog‘liq bo‘lsa:
dt

Vpca:Gg(lg.n—Ig.k)—GX(IX‘k—len), (4)
bunda:
V —issiglik oluvchi hajm,
p —zichlik,
¢ —issiqlik sig‘imi,
T —vaqt.

Issiqlik uzatish koeffitsiyentlari sonli ko‘rsatkichlar orqali quyidagicha
hisoblanadi:

o= £ Nu (5)
l
P 0,25
Nu = 0,023 Re?®. Pro*. [—rj , (6)
Pr,
bunda:
. A —issiglik o‘tkazuvchanlik,
. | — diametr,
. Re — Reynold soni,
. Pr — Prandtl soni.

Qurilmaning matematik modeli va boshgaruv algoritmini ishlab chigamiz.
Qurilmaning gisgacha tavsifi: ICh-nurlantiruvchi trubkalar, Akkumulyator (parafin
bilan to‘ldirilgan), Issiqlik tashuvchi — T1500U moyi, Vakuumli quritish kamerasi.

Energiya tejamkorlik rejimi: Issiglik beruvchi kotel 1 soat ishlaydi, so‘ng 4 soat
issiglik fagat akkumulyator orqali beriladi.

Boshqgaruv algoritmi quyidagicha:

1. Vaqtboyicha G, (r) —issiglik tashuvchining optimal sarfini aniglash.

2. Harorat balansi:

GC('Ek—t )ZG I’:>'E|<=Gg +t (7)
x~z | X% X.N g X. G .
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Harorat istalgan giymatga erishmasa, keyingi bosgichda G, (r) gaytadan

tanlanadi.

Ikkinchi bobning oldingi va ushbu paragrafida tuzilgan matematik modellar
asosida issiglik akkumulyatori qurilmasi parametrlarining quyidagi optimal giymatlari
aniglanadi (1-jadval).

1-jadval.
Parametrlar Belgilanishi| Optimal giymatlari
Issiglik tashuvchi harorati T, 4550 °C
Mahsulot sirt harorati T, 42-44 °C
Havo ogimi tezligi Vv 0,4-06 m/s
Qatlam qalinligi L 0,2-0,3m
Diffuziya koeffitsiyenti (mevalar)| D 1,5-2,0x10° m?/s
Issiglik sig‘imi (sabzavotlar) C 2800-3600 J / kg - K

Zichlik (sabzavotlar) Y 850-1100 kg / m®

Endi, energiya tejamkorlik tahlilini keltirib o‘tamiz:
Model orgali hisoblangan energiya sarfi:

Qsarf =p cV (Tyak _Tbosh) . (8)
Misol uchun, 100 kg sabzavotni 25 °C dan 45 °C gacha gizdirishda:
Q... =100-3000- (45 — 25) = 6000000J =1,67KVt - soat. (9)

Issiglik akkumulyatori orgali esa ushbu sarf 20-25% ga gisqaradi, ya’ni 1,25—
1,3 kVt atrofida.

Statsionar fizik jarayonlar asosida tuzilgan modellar yordamida issiglik
akkumulyatori qurilmasining ishlashini nazorat gilish va optimallashtirish mumekin.
Issiglik-massa almashinuvining harorat, tezlik va gatlam qalinligiga bog‘ligligini
hisobga olgan holda quritish samaradorligini maksimal darajaga yetkazish mumkin.
Bu esa energiya sarfini kamaytirib, mahsulot sifatini saglab golishga xizmat giladi.

Yuqgorida bayon etilgan matematik modellashtirish natijalari, hisoblash
formulalari, tajriba tahlillari va qurilma sinovlariga tayangan holda quyidagi muhim
xulosalarga kelindi:

1. Issiglik akkumulyatsiyasi texnologiyasini joriy etish quritish jarayonida
issiglik energiyasi sarfini 25% gacha kamaytirish imkonini beradi, bu esa energetik
samaradorlikni oshirib, ekspluatatsiya xarajatlarini sezilarli darajada kamaytiradi.
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2.  Infraqizil (ICh) nurlanishning vakuum sharoitida qo‘llanilishi mahsulotni
past haroratlarda quritish imkonini yaratadi, bu esa mahsulotning tabiiy rangini,
tarkibini va ozugaviy giymatini saqlab qolish imkonini beradi hamda yuqori sifatli
yakuniy mahsulot olishga xizmat giladi.

3.  Tuzilgan matematik model asosida quritish tizimi uchun boshgaruv
algoritmi ishlab chigildi. Ushbu algoritm yordamida issiglik tashuvchi parametrlarini
vaqt bo‘yicha optimallashtirib, quritish jarayonini dinamik tarzda boshqarish
Imkoniyati yaratildi.

4, Taklif etilgan issiglik akkumulyatorli vakuumli quritish qurilmasi
laboratoriya sharoitida muvaffaqgiyatli sinovdan o‘tkazildi. Qurilmaning funksional
imkoniyatlari va texnik samaradorligi amaliyotda tasdiglangan bo‘lib, u amaliy joriy
etishga tayyor. Bu hagda tegishli joriy etish dalolatnomasi rasmiylashtirilgan.

5. Quritish tizimida statsionar issiglik va massa almashinuvi modellarining
tahlili asosida qurilmaning geometrik va termofizik parametrlarini ilmiy asoslash
energiyani samarali tagsimlash va boshgarish imkoniyatini beradi, bu esa tizimni
yuqori darajada optimallashtirishga olib keladi.

6.  Quritish jarayonida sifat va vaqt ko‘rsatkichlariga erishish uchun
mahsulot xususiyatlari, tashqi muhit parametrlari va issiglik manbai imkoniyatlarini
hisobga olgan holda individual quritish rejimlarini ishlab chigish lozim, bunda tuzilgan
modellar asosiy metodologik asos bo‘lib xizmat qiladi.

1.  Amaliy tajriba natijalariga ko‘ra, taklif etilgan issiglik akkumulyatorli
gurilma yordamida quritilayotgan mahsulotning issiglik yuklamasi 20-25% gacha,
quritish vaqgti esa 15-30% gacha qisqartiriladi, bu esa ishlab chigarish jarayonini
tejamkor va samarali gilish imkonini beradi.
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