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ALTERNATIV ENERGIYA YORDAMIDA EKO FILTER

Maxmudov Sanjar Yo'ldashali o'g’li
Qo'gon davlat universiteti

Annotatsiya: Ushbu magolada ozig-ovqat tayyorlash obyektlari (restoran, shashlikxona,
sanoat pechlari) faoliyati natijasida atmosferaga chigariladigan tutun va mayda chang
zarrachalari (PM2.5, PM10) muammosi hamda uni hal etishga qaratilgan “Eco Filter”
qurilmasi loyihasi ilmiy nugtayi nazardan tahlil gilinadi. Qurilma quyosh paneli va shamol
generatori orgali olinadigan gayta tiklanuvchi energiya manbalariga asoslangan bo'lib,
elektrostatik filtrlash texnologiyasi va aglli monitoring tizimini birlashtiradi. Maqolada
qurilmaning texnik tuzilishi, ishlash prinsipi, ekologik-tibbiy ahamiyati va igtisodiy
samaradorligi asoslab beriladi. Olib borilgan tahlil natijalari ko'rsatishicha, taklif
etilayotgan yechim mayda chang zarrachalarini 90% gacha ushlab qolish samaradorligiga
ega bo'lib, energiya manbalariga bog'liq emasligi bilan an‘anaviy filtrlash tizimlaridan
ustun turadi.

Kalit so'zlar: atmosfera ifloslanishi, elektrostatik filtr, qayta tiklanuvchi energiya,
quyosh paneli, shamol generatori, PM2.5, 1oT monitoring, ekologik xavfsizlik, aglli
qurilma.

1. KIRISH

Zamonaviy urbanizatsiya jarayonida atmosfera havosining ifloslanishi global
ekologik muammolardan biriga aylangan. Jahon sog'ligni saqlash tashkiloti (JSST)
ma'lumotlariga ko'ra, har yili dunyo bo'ylab millionlab odamlar havoning ifloslanishi
bilan bog'lig kasalliklardan vafot etmoqda. Ifloslanishning asosiy manbalaridan biri —
yonish jarayonlari natijasida hosil bo'ladigan tutun va mayda dispers zarrachalardir
(particulate matter, PM).

Aynigsa shaharlardagi ozig-ovgat tayyorlash obyektlari — restoranlar,
shashlikxonalar, milliy taom tayyorlash shoxobchalari va sanoat pechlari — atmosferaga
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sezilarli migdorda tutun, kul, yog' zarrachalari va boshga zararli birikmalarni chigaradi.
Ushbu zarrachalar tarkibida insonning nafas olish a'zolariga chuqur kirib boruvchi PM2.5
va PM10 fraksiyalari mavjud bo'lib, ular o'pka kasalliklari, allergiya, yurak-qon tomir
tizimi buzilishlari va onkologik kasalliklar rivojlanishiga sabab bo'lishi ilmiy jihatdan
tasdiglangan.

An‘anaviy filtrlash tizimlari (mexanik to'rli filtrlar, ko'mir filtrlari) mayda
zarrachalarni samarali ushlab qola olmaydi, tez ifloslanadi va muntazam almashtirishni
talab giladi. Bundan tashgari, bunday tizimlar elektr energiyasining tarmog manbalariga
bog'lig bo'lib, ularning ekspluatatsiya xarajatlari yuqori hisoblanadi. Resurslari
cheklangan hududlarda esa bunday tizimlardan foydalanish igtisodiy jihatdan magsadga
muvofig emas.

Shu bilan birga, jahon hamjamiyati iglim o'zgarishi va atmosfera ifloslanishiga
garshi kurashda gayta tiklanuvchi energiya manbalariga o'tishni ustuvor vazifa sifatida
belgilab olgan. O'zbekiston Respublikasi ham “2030-yilgacha bo'lgan davrda yashil
igtisodiyotga o'tish strategiyasi” doirasida quyosh va shamol energetikasini rivojlantirish,
atmosfera havosini muhofaza gilish bo'yicha keng ko'lamli chora-tadbirlarni amalga
oshirmoqgda. Shu nugtayi nazardan, gayta tiklanuvchi energiyaga asoslangan ekologik
filtrlash qurilmalarini ishlab chigish dolzarb ilmiy-amaliy vazifa hisoblanadi.

Yugorida keltirilgan muammolarni hal etish magsadida Qo'qon davlat universiteti
talabasi tomonidan “Eco Filter” nomli innovatsion loyiha ishlab chigildi. Qurilma quyosh
va shamol energiyasidan foydalangan holda, elektrostatik filtrlash texnologiyasi asosida
atmosferaga chigayotgan tutunni mayda chang zarrachalaridan tozalaydi. Ushbu
magolada mazkur loyihaning texnik tuzilishi, ishlash prinsipi, ekologik ahamiyati va
iqtisodiy samaradorligi ilmiy uslubda tahlil gilinadi.

2. ASOSIY QISM
2.1. Muammoning ekologik-fiziologik tahlili

Atmosferaga chigariladigan tutun tarkibida turli o'lchamdagi qattiq va suyuq
zarrachalar mavjud. Ekologik nugtayi nazardan eng xavfli hisoblanganlari PM10
(diametri 10 mikrometrgacha) va PM2.5 (diametri 2,5 mikrometrgacha) fraksiyalaridir.
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Ularning xavfliligi shundaki, kichik o'lchamlari tufayli organizmning tabiiy himoya
to'siglaridan o'tib, o'pkaning eng chuqur gismlari — alveolalargacha yetib boradi.

PM2.5 fraksiyasi qonga so'rilib, butun organizm bo'ylab targalishi va surunkali
yallig'lanish jarayonlarini keltirib chigarishi mumkin. Ilmiy tadqgiqotlar natijalari
ko'rsatishicha, ushbu zarrachalarning yuqori konsentratsiyasiga uzoq muddat ta'sir gilish
o'pka raki, bronxial astma, surunkali obstruktiv o'pka kasalligi (SOO'K) va yurak ishemik
kasalligi xavfini sezilarli oshiradi.

Ozig-ovgat tayyorlash jarayonida, aynigsa go'shtli taomlarni cho'g'da pishirishda,
yog'ning yuqori haroratda parchalanishi natijasida poliaromatik uglevodorodlar (PAU) va
boshga kanserogen birikmalar hosil bo'ladi. Bu birikmalar tutun zarrachalari yuzasiga
o'tirib, atrof-muhitga targaladi. Shuningdek, tutunning bevosita tayyorlanayotgan taom
ustiga tushishi ozig-ovgat xavfsizligi nugtayi nazaridan ham qo'shimcha muammo
tug'diradi.

Elektrostatik filtrlash (electrostatic precipitation) hodisasining nazariy asosi
quyidagicha. Yugori kuchlanishli elektrod atrofida toj razryadi (corona discharge) hosil
bo'ladi va bu razryad zonasida havodagi gaz molekulalari ionlanadi. Hosil bo'lgan ionlar
tutun ogimidagi chang va aerozol zarrachalariga o'tirib, ularni elektr zaryadiga ega giladi.
Zaryadlangan zarrachalar elektr maydoni ta'sirida garama-garshi qutbli yig'uvchi
plastinalar tomon harakatlanadi va ularning yuzasiga cho'kadi. Mazkur usulning asosiy
ustunligi shundaki, u juda mayda (submikron) zarrachalarni ham yugori samaradorlikda
ushlab gola oladi va havo ogimiga deyarli garshilik ko'rsatmaydi.

2.2. “Eco Filter” qurilmasining texnik tuzilishi

“Eco Filter” qurilmasi bir-biri bilan o'zaro bog'langan bir necha funksional
bloklardan tashkil topgan yaxlit tizim sifatida loyihalashtirilgan. Qurilmaning ishlash
prinsipi elektrostatik filtrlash hodisasiga asoslangan bo'lib, butun jarayon mikrokontroller
yordamida boshgariladi va monitoring gilinadi.

Energiya ta'minoti bloki quyosh paneli va shamol generatoridan iborat. Quyosh
paneli (quvvati 150 Vt) kunduzgi vaqtda, shamol generatori (quvvati 150-300 Vt) esa
shamol bo'lgan paytda elektr energiyasini ishlab chigaradi. Ushbu ikki manbaning
birgalikda ishlashi tizimning uzluksiz energiya ta'minotini kafolatlaydi: quyosh bo'Imagan
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paytda shamol generatori, shamol bo'lmagan paytda esa quyosh paneli tizimni
guvvatlantiradi.

Zaryad kontrolleri (12 VV / 20 A) energiya ogimini boshqgaradi, akkumulyatorning
ortigcha zaryadlanishi, chuqur razryadlanishi va gisga tutashuvdan himoyalaydi. Bu
element tizim umrini uzaytirishda va bargaror ishlashini ta'minlashda muhim rol o'ynaydi.
Qurilma 12 V kuchlanishli o'zgarmas tok (DC) tizimida ishlaydi, bu esa uni inson uchun
xavfsiz va ishonchli giladi.

Elektrostatik filtr kamerasi qurilmaning asosiy ishchi gismi hisoblanadi. Kamera
ichida yuqori kuchlanishli ionlovchi elektrodlar va ularni gabul giluvchi metall plastinalar
joylashtirilgan. Elektrodlar atrofida kuchli elektrostatik maydon hosil bo'ladi, tutun
tarkibidagi chang, kul va yog' zarrachalari ushbu maydonda elektr zaryadini oladi
(ionlanadi) va garama-garshi zaryadlangan metall plastinalarga tortilib, ularning yuzasiga
yopishib goladi.

Aglli monitoring bloki ESP32 mikrokontrolleri asosida qurilgan. U havo sifati
ko'rsatkichlari (PM2.5, PM10, CO., harorat, namlik) ni real vaqt rejimida o'lchaydi va
tahlil giladi. Olingan ma'lumotlar internet orgali maxsus monitoring saytiga, mobil
ilovaga va Telegram-botga uzatiladi, bu esa qurilma holatini masofadan turib kuzatish
imkonini beradi.
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1-rasm. “Eco Filter” qurilmasining umumiy tuzilishi va ulanish sxemasi
2.3. Qurilmaning ishlash prinsipi

Qurilmaning ishlash jarayoni quyidagi ketma-ket bosgichlardan iborat. Birinchi
bosgichda tutun va zararli gazlar qurilmaning kirish gismiga so'riladi. Ikkinchi bosgichda
yugori kuchlanishli elektrodlar orasida kuchli elektrostatik maydon hosil bo'ladi.

Uchinchi bosgichda tutundagi chang, kul va yog' zarrachalari ionlanib, garama-
garshi zaryadlangan metall plastinalarga tortiladi va ularga yopishib goladi. To'rtinchi
bosgichda zarrachalardan tozalangan havo chigish trubasi orgali, tayyorlanayotgan taom
ustiga tushmaydigan alohida yo'nalishda atrofga chigariladi. Beshinchi bosgichda
plastinalarda to'plangan zarrachalar ma'lum vaqt oralig'ida tozalanadi va maxsus yig'ish
kamerasiga to'planadi.

Mazkur jarayon yopiq boshgaruv zanjiri (closed-loop control) prinsipi asosida
ishlaydi: monitoring bloki havo sifatini doimiy kuzatib boradi va ko'rsatkichlar
belgilangan me'yordan oshganda tizim avtomatik ravishda ish rejimini moslashtiradi. Bu

ooooooooooooooooooo
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yondashuv qurilmaning yugori samaradorligini va energiyani tejamkor sarflashini
ta'minlaydi.

.

2-rasm. Elektrostatik filtrlash jarayonining ish prinsipi

2.4. Qurilmaning texnik ko'rsatkichlari
Qurilmaning asosiy texnik parametrlari quyidagi jadvalda keltirilgan (1-jadval).

1-jadval. “Eco Filter” qurilmasining texnik ko'rsatkichlari

Parametr Qiymati
Quyosh paneli quvvati 150 Vit
Shamol generatori quvvati 150-300 Vit
Zaryad kontrolleri 12V /20 A
Tizim kuchlanishi 12V DC

i
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Qurilma quvvat sarfi 20-60 V1 (ish rejimiga garab)
Filtrlash samaradorligi 90% gacha (PM2.5, PM10)
Monitoring rejimi Real vaqt (IoT, ESP32)
Boshgaruv Avtomatik (mikrokontroller)

2.5. An'anaviy tizimlar bilan tagqgoslash va afzalliklari

“Eco Filter” qurilmasi an'anaviy filtrlash tizimlaridan bir qator muhim jihatlari bilan
farglanadi va ustun turadi. Birinchidan, gayta tiklanuvchi energiya manbalaridan (quyosh
va shamol) foydalanish tizimni tarmoq elektr ta'minotidan mustaqil qiladi va
ekspluatatsiya xarajatlarini sezilarli kamaytiradi. An'anaviy elektrostatik filtrlar tarmoq
elektr energiyasiga to'liq bog'liq bo'lib, energiya uzilishlarida ishdan to'xtaydi.

Ikkinchidan, elektrostatik filtrlash texnologiyasi mexanik filtrlardan fargli ravishda
mayda zarrachalarni (PM2.5, PM10) 90% gacha samaradorlikda ushlab qoladi. Mexanik
filtrlar bunday mayda zarrachalarni samarali ushlay olmaydi va tez ifloslanib,
almashtirishni talab giladi. Elektrostatik filtrning plastinalari esa tozalab, gayta-gayta
ishlatish mumkin.

Uchinchidan, aglli monitoring tizimi havo sifatini real vaqt rejimida kuzatib borish
va ekologiya nazorati organlari platformasi bilan integratsiyalashish imkonini beradi. Bu
ragamli ekologik nazoratni amalga oshirishga xizmat giladi. To'rtinchidan, avtomatik
boshgaruv tizimi inson omilini minimallashtiradi: qurilma sozlangandan so'ng mustaqil
ishlaydi va fagat muammo yuzaga kelganda ogohlantirish beradi.

Beshinchidan, mahalliy ishlab chigarish va arzon komponentlardan (Arduino/ESP32
oilasidagi ochiq platforma mikrokontrollerlari) foydalanish qurilmaning tannarxini past
saglaydi. Bu esa O'zbekistonning chekka hududlaridagi obyektlar uchun ham qurilmani
arzon va qulay qgiladi. Tozalangan havoning alohida yo'nalishda chigarilishi tutunning
tayyorlanayotgan taom ustiga tushishini oldini olib, ozig-ovgat xavfsizligini ham
ta'minlaydi.
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2.6. Qo'llanish sohalari va igtisodiy samaradorlik

“Eco Filter” qurilmasi keng ko'lamli qo'llanish imkoniyatlariga ega. Asosiy
foydalanuvchilar sirasiga restoranlar, shashlikxonalar, milliy taom tayyorlash
shoxobchalari, govurxonalar va sanoat pechlari ega bo'lgan korxonalar kiradi. Bundan
tashqari, qurilma mehmonxonalar, savdo majmualari oshxonalari va boshga ko'plab ozig-
ovgat tayyorlash obyektlarida ham foydalanilishi mumkin.

Igtisodiy nuqtayi nazardan qurilma bir gator ustunliklarga ega. Qayta tiklanuvchi
energiya manbalaridan foydalanish elektr energiyasi uchun doimiy xarajatlarni bartaraf
etadi. Elektrostatik filtr plastinalarining gayta ishlatilishi sarflanadigan materiallar
xarajatini kamaytiradi. Past quvvat sarfi (2060 Vt) va texnik xizmat ko'rsatishning
soddaligi qurilmaning umumiy egalik giymatini past saglaydi.

Tijorat modeli nugtayi nazaridan qurilma tibbiyot va ozig-ovgat obyektlariga
to'g'ridan-to'g'ri sotish, shuningdek, texnik xizmat ko'rsatish va monitoring tizimiga obuna
asosida daromad keltirishi mumkin. Kelajakda sun'iy intellekt asosidagi ekologik tahmin,
GPS-monitoring va davlat ekologiya organlari axborot tizimlari bilan integratsiya kabi

go'shimcha funksiyalarni o'z ichiga olgan takomillashtirilgan modellarni ishlab chigish
rejalashtirilgan.

2.7. Loyiha doirasida amalga oshirilgan ishlar

Loyihani amalga oshirish jarayonida bir necha bosgichdan iborat ilmiy-amaliy ishlar
bajarildi. Birinchi bosgichda tadgiqot va tahlil ishlari o'tkazildi: tutunning kimyoviy
tarkibi (PM2.5, PM10, CO-, harorat, namlik) maxsus o'lchov asboblari yordamida tahlil
gilindi, elektrostatik filtrlash texnologiyasi va gayta tiklanuvchi energiya manbalari

bo'yicha adabiyotlar o'rganildi hamda monitoring tizimi uchun texnik talablar
shakllantirildi.

Ikkinchi bosgichda loyihalash va dizayn ishlari amalga oshirildi. Qurilmaning
umumiy konstruksiyasi uch o'lchovli (3D) modellashtirish dasturlarida loyihalandi,
elektrostatik filtr kamerasi va havo kanallari optimallashtirildi, elektr sxemasi va ulanish
diagrammasi tayyorlandi, qurilmaning tashqi ko'rinishi va o'lchamlari aniglandi.
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Uchinchi bosqgichda qurilmani yig'ish va texnik ishlar bajarildi: elektrostatik filtr
kamerasi yig'ildi, ESP32 asosidagi boshgaruv tizimi va zaryad kontrolleri o'rnatildi,
quyosh paneli hamda shamol generatori ulandi va umumiy yig'ish ishlari yakunlandi.
To'rtinchi bosgichda dasturiy ta'minot va monitoring tizimi ishlab chiqildi: real vaqt
monitoring sayti yaratildi, mobil ilova va Telegram-bot integratsiya gilindi, ma'lumotlar
bulutli serverda saglanadigan tarzda sozlandi.

2.8. Ekologik va ijtimoiy samaradorlik

Qurilmaning ekologik samaradorligi uning atmosferaga chiqgariladigan zararli
zarrachalar miqdorini sezilarli kamaytirishida namoyon bo'ladi. Mayda chang
zarrachalarini 90% gacha ushlab qolish hisobiga atrof-muhitga tushadigan PM2.5 va
PM10 yuki kamayadi, bu esa shahar havosi sifatining yaxshilanishiga bevosita hissa
go'shadi. Bundan tashqari, gayta tiklanuvchi energiyadan foydalanish karbonat angidrid
(CO2) emissiyasini kamaytiradi, chunki qurilma tarmoqg elektr energiyasini iste'mol
gilmaydi.

Ijtimoiy nugtayi nazardan loyiha aholining nafas olish a'zolari kasalliklari bilan
og'rish xavfini kamaytirishga, aynigsa ozig-ovqgat obyektlari yaginida istigomat giluvchi
va ishlovchi fugarolar salomatligini muhofaza gilishga xizmat qiladi. Loyihaning
mahalliy ishlab chigarishga asoslanganligi yangi ish o'rinlari yaratish va milliy texnologik
salohiyatni oshirish imkonini ham beradi. Shu tariqa, “Eco Filter” loyihasi “toza havo —
sog'lom hayot — barqaror kelajak” tamoyilini amalda joriy etishga yo'naltirilgan
kompleks yechim hisoblanadi.

2.9. Filtrlash samaradorligini baholash

Elektrostatik filtrning samaradorligi (n) kirish va chigishdagi zarrachalar
konsentratsiyasi orgali baholanadi. Agar kirishdagi konsentratsiya Ci, chigishdagisi C2
bilan belgilansa, samaradorlik n = (Ci — Cz) / C1 x 100% formulasi bo'yicha hisoblanadi.
Loyiha doirasida o'tkazilgan dastlabki o'lchovlar shuni ko'rsatdiki, qurilma PM10
zarrachalari uchun 90% gacha, PM2.5 zarrachalari uchun esa 85-90% oralig'idagi
tozalash samaradorligini ta'minlaydi. Bu ko'rsatkich an‘anaviy mexanik filtrlarning (40—
60%) samaradorligidan sezilarli yuqori.
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Samaradorlikka ta'sir giluvchi asosiy omillar quyidagilardan iborat: elektrodlarga
beriladigan kuchlanish darajasi, tutun ogimining tezligi (havo gancha sekin ogsa,
zarrachalar shuncha samarali ushlanadi), =zarrachalarning o'lchami va elektr
o'tkazuvchanligi, hamda yig'uvchi plastinalarning toza saglanishi. Optimal natijaga
erishish uchun ushbu parametrlarni muvozanatlash zarur bo'lib, mikrokontroller
boshgaruvi aynan shu vazifani avtomatik bajaradi. Plastinalarning vaqti-vaqgti bilan
tozalanib turishi qurilmaning uzog muddat bargaror samaradorlik bilan ishlashini
kafolatlaydi.

Energiya samaradorligi nuqtayi nazaridan qurilmaning quvvat sarfi ish rejimiga
garab 20-60 Vt oraligiida bo'lib, bu quyosh paneli va shamol generatori ishlab
chigaradigan energiya bilan to'liq qoplanadi. Akkumulyatorda to'plangan zaxira energiya
esa quyosh va shamol bo'Imagan paytlarda tizimning uzluksiz ishlashini ta'minlaydi.
Shunday qilib, qurilma energetik jihatdan o'zini o'zi ta'minlovchi (energiya mustaqil)
tizim sifatida loyihalashtirilgan.

XULOSA

“Eco Filter” loyihasi atmosfera havosining ifloslanishi muammosiga — 0zig-ovgat
tayyorlash obyektlaridan chigayotgan tutun va mayda chang zarrachalarini samarali
ushlab golishga — ekologik va igtisodiy jihatdan asoslangan texnologik yechim tagdim
etadi. Loyiha gayta tiklanuvchi energetika, elektrostatik filtrlash texnologiyasi va 10T
monitoring tizimlarini uzviy birlashtirgan holda amalga oshirilgan.

Loyihaning asosiy yutuglari quyidagilardan iborat. Birinchidan, elektrostatik
filtrlash texnologiyasi tutun tarkibidagi PM2.5 va PM10 zarrachalarini 90% gacha
samaradorlikda ushlab golish imkonini beradi, bu esa atrof-muhit va inson salomatligini
muhofaza qilishga xizmat qiladi. Ikkinchidan, quyosh va shamol energiyasidan
foydalanish qurilmani tarmoq elektr ta'minotidan mustaqil giladi va uni igtisodiy hamda
ekologik jihatdan bargaror yechimga aylantiradi. Uchinchidan, aglli monitoring tizimi
havo sifatini real vaqt rejimida nazorat qilish va ragamli ekologik nazoratni amalga
oshirish imkonini beradi.

O'zbekiston sharoitida ushbu loyiha alohida ahamiyat kasb etadi. Mamlakatimizda
ozig-ovqat obyektlari uchun mahalliy ishlab chigarilgan, gayta tiklanuvchi energiyaga
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asoslangan ekologik filtrlash qurilmalari hozircha keng joriy etilmagan. Shu sababli “Eco
Filter” nafaqat texnik, balki iqtisodiy va ijtimoiy jihatdan ham innovatsion loyiha
hisoblanadi hamda import o'rnini bosuvchi mahalliy ishlab chigarishning namunasidir.

Kelajakda loyihani quyidagi yo'nalishlarda rivojlantirish tavsiya etiladi: qurilmaning
ekologik standartlarga muvofigligini tasdiglash uchun sinovlar o'tkazish; sun'iy intellekt
asosida ekologik ko'rsatkichlarni tahlil gilish va prognozlash funksiyasini qo'shish; davlat
ekologiya organlari axborot tizimlari bilan to'liq integratsiyani ta'minlash; hamda
gurilmani xalgaro standartlarga moslashtirib, eksportbop mahsulotga aylantirish. Ushbu
gadamlar qurilmaning keng ko'lamda joriy etilishiga va milliy yashil texnologiyalar
sohasining rivojlanishiga hissa go'shadi.
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MOLIYAVIY HISOBOTLARNI MHXSGA TRANSFORMATSIYA QILISH:
HISOB SIYOSATINI SHAKLLANTIRISH, MILLIY STANDARTLAR BILAN
TAQQOSLASH VA XALQARO TAJRIBA

Sharapova Shoxsanam
Toshkent Kimyo xalgaro universiteti
ORCID: 0009-0009-8545-3140
shoxsanam2305@gmail.com

Annotatsiya. Ushbu magolada moliyaviy hisobotlarni xalgaro moliyaviy hisobot
standartlari (MHXS)ga transformatsiya qilish jarayonining asosiy bosgichlari yoritilgan.
Xususan, MHXS talablari asosida hisob siyosatini shakllantirish, milliy buxgalteriya
hisobi standartlari (BHMS) bilan taggoslash, mavjud farglarni aniglash va ularni
transformatsiya jarayonida tuzatish masalalari tahlil gilingan. Shuningdek, Yevropa
davlatlarida xalgaro standartlarning qo‘llanilishi va amaliy tajribasi ko‘rib chiqilgan.
Tadqiqot natijalari moliyaviy hisobotlarni xalgaro darajada uyg‘unlashtirish va ularning
shaffofligini oshirishga xizmat giladi.

Kalit so‘zlar. Moliyaviy hisobot, MHXS, BHMS, transformatsiya, hisob siyosati,
xalgaro standartlar, taqgoslash, moliyaviy tahlil, Yevropa tajribasi, shaffoflik.

TRANSFORMATION OF FINANCIAL STATEMENTS TO IFRS:
FORMATION OF ACCOUNTING POLICIES, COMPARISON WITH
NATIONAL STANDARDS, AND INTERNATIONAL EXPERIENCE

Sharapova Shoxsanam
Kimyo International University in Tashkent

Abstract. This article examines the main stages of transforming financial
statements in accordance with International Financial Reporting Standards (IFRS). In
particular, it analyzes the formation of accounting policies based on IFRS requirements,
comparison with national accounting standards, identification of key differences, and their



https://journalseeker.researchbib.com/view/issn/2181-4570
mailto:shoxsanam2305@gmail.com

NeolslslsFols
o) " !

v y / @/.3@ fp.q-. (7]
y S

=Y SCIENCE RESEARCH o vveeeeeeenns.

SJIF 2024 - 5.073

adjustments during the transformation process. Additionally, the application and practical
experience of IFRS in European countries are discussed. The findings of the study
contribute to improving the harmonization and transparency of financial reporting at the
international level.

Keywords. Financial reporting, [IFRS, national accounting standards,
transformation, accounting policy, international standards, comparison, financial analysis,
European experience, transparency.

Kirish.

Jahon igtisodiyotining globallashuvi, xalgaro kapital bozorlarining rivojlanishi
hamda investitsion muhitning takomillashuvi korxonalarning moliyaviy hisobotlarini
xalgaro talablarga muvofiqg tayyorlash zaruratini kuchaytirmoqda. Shu munosabat bilan
Xalgaro moliyaviy hisobot standartlari (MHXS) dunyoning ko‘plab mamlakatlarida
moliyaviy axborotlarning shaffofligi, tagqoslanuvchanligi va ishonchliligini ta’minlovchi
asosly me’yoriy baza sifatida e’tirof etilmoqda.

O‘zbekiston Respublikasida ham iqtisodiyotning jahon xo‘jalik tizimiga
integratsiyalashuvi, xorijiy investitsiyalarni jalb etish va korporativ boshgaruv tizimini
takomillashtirish maqgsadida MHXSni joriy etishga alohida e’tibor qaratilmoqda.
Xususan, O‘zbekiston Respublikasi Prezidentining 2020-yil 24-fevraldagi PQ—-4611-son
“Moliyaviy hisobotning xalgaro standartlariga o‘tish bo‘yicha qo‘shimcha chora-tadbirlar
to‘g‘risida”gi Qarori bilan aksiyadorlik jamiyatlari, tijorat banklari, sug‘urta tashkilotlari
va yirik soliq to‘lovchilar uchun MHXS asosida moliyaviy hisobotlarni yuritish va tagdim
etish vazifalari belgilab berilgan?.

Shuningdek, O‘zbekiston Respublikasining “Buxgalteriya hisobi to‘g‘risida’gi
Qonuni buxgalteriya hisobini yuritish va moliyaviy hisobotlarni tuzishning huquqiy
asoslarini belgilab, xo‘jalik yurituvchi subyektlarga MHXSni qo‘llash imkoniyatini
yaratib  bergan?2. Mazkur qonun talablariga muvofig, moliyaviy hisobot
foydalanuvchilarga ishonchli va xolis axborot tagdim etishi lozim.

MHXSga o‘tish jarayoni korxonalardan nafaqat moliyaviy hisobot shakllarini
o‘zgartirishni, balki hisob siyosatini xalqaro standartlar talablariga mos ravishda gayta

1 Ozbekiston Respublikasi Prezidentining 2020-yil 24-fevraldagi PQ-4611-son “Moliyaviy hisobotning xalqaro standartlariga o‘tish bo‘yicha qo‘shimcha
chora-tadbirlar to‘g‘risida”gi Qarori.
2 O‘zbekiston Respublikasining “Buxgalteriya hisobi to‘g‘risida”gi Qonuni, O‘RQ-404-son, 2016-yil 13-aprel.
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shakllantirishni ham talab etadi. Chunki hisob siyosati moliyaviy hisobotlarda aks
ettiriladigan  ko‘rsatkichlarning shakllanishiga bevosita ta’sir ko‘rsatadi hamda
korxonaning moliyaviy holati va faoliyati natijalarini haggoniy ifodalashga xizmat giladi.

Bugungi kunda milliy buxgalteriya hisobi standartlari bilan MHXS o‘rtasidagi
ayrim tafovutlar moliyaviy hisobotlarni transformatsiya qilish jarayonida qo‘shimcha
uslubiy yondashuvlarni talab gilmogda. Shu sababli hisob siyosatini shakllantirishning
nazariy va amaliy jihatlarini o‘rganish, milliy va xalqaro standartlarni taqqoslash hamda
ilg‘or xorijiy tajribani tahlil qilish dolzarb ilmiy-amaliy ahamiyat kasb etadi.

Mazkur tadgigotning magsadi moliyaviy hisobotlarni MHXSga transformatsiya
gilish jarayonida hisob siyosatini shakllantirishning nazariy va amaliy asoslarini
o‘rganish, milliy standartlar bilan taqqoslash hamda xalqaro tajribani tahlil gilishdan
iborat.

Adabiyotlar sharhi.

Moliyaviy hisobotlarni Xalgaro moliyaviy hisobot standartlari (MHXS) asosida
tayyorlash va transformatsiya qilish masalalari ko‘plab xorijiy olimlar tomonidan tadqiq
etilgan. Xususan, Aleksander va Nobes MHXSning moliyaviy hisobotlar sifatini
oshirishdagi ahamiyatini tahlil qilib, xalgaro standartlar moliyaviy axborotlarning
tagqoslanuvchanligi va shaffofligini ta’minlashini ta’kidlaydilar (Alexander & Nobes,
2020). Mualliflarning fikricha, MHXSni qo‘llash investorlar va boshqa manfaatdor
tomonlar uchun garor gabul gilish sifatini yaxshilaydi.

Epstein va Jermakowicz MHXSga o‘tish jarayonining amaliy jihatlarini o‘rganib,
transformatsiya jarayonida hisob siyosatini gayta shakllantirish muhim ahamiyatga ega
ekanligini qayd etadilar (Epstein & Jermakowicz, 2021). Ularning tadqiqotlariga ko‘ra,
korxonalar MHXS talablariga moslashishda aktivlar va majburiyatlarni baholash,
daromadlarni tan olish hamda moliyaviy instrumentlarni hisobga olish bo‘yicha qator
giyinchiliklarga duch keladilar.

Walton, Haller va Raffournier xalgaro va milliy hisob standartlari o‘rtasidagi
farglarni tahlil gilib, hisob siyosatining MHXSga mos ravishda ishlab chigilishi
transformatsiya jarayonining muvaffaqgiyatini belgilovchi asosiy omillardan biri
ekanligini ta’kidlaydilar (Walton et al., 2019). Ularning fikricha, hisob siyosati
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korxonaning moliyaviy natijalari va moliyaviy holatini aks ettirishda muhim vosita
hisoblanadi.

Hisob siyosatini shakllantirishning nazariy va amaliy asoslari IAS 8 “Accounting
Policies, Changes in Accounting Estimates and Errors” standartida bayon etilgan bo‘lib,
unda korxonalarning hisob usullarini izchil qo‘llashi hamda ulardagi o‘zgarishlarni
ochiglashi talab etiladi (IASB, 2024). Mazkur talablar MHXSga transformatsiya gilish
jarayonida alohida ahamiyat kasb etadi.

Rossiyalik olimlar Paliy va Shneydman MHXSni milliy hisob tizimlariga
integratsiya qilish masalalarini tadqiq qilib, xalgaro standartlarni joriy etish fagat hisobot
shakllarini o‘zgartirish bilan cheklanmasdan, balki butun hisob metodologiyasini
takomillashtirishni talab gilishini gayd etadilar (Paliy, 2018; Shneydman, 2019).

O‘zbekistonlik olimlar Xasanov, Rizaqulov va G‘ulomovlarning ilmiy ishlarida esa
MHXSni milliy amaliyotga joriy etishning tashkiliy va metodik jihatlari o‘rganilgan
(Hasanov, 2021; Rizaqulov, 2022; G‘ulomov, 2023). Ular milliy buxgalteriya hisobi
standartlari va MHXS o‘rtasidagi farqlarni tahlil qilib, korxonalarning hisob siyosatini
xalgaro talablarga moslashtirish zarurligini asoslab berganlar.

Ball tomonidan olib borilgan tadgigotlarda MHXSning investorlar uchun
afzalliklari va kamchiliklari tahlil gilinib, uning axborot sifati va shaffoflikni oshirishdagi
roli ko‘rsatib berilgan (Ball, 2006). Muallif IFRSni joriy etish kapital bozorlarining
rivojlanishiga ijobiy ta’sir ko‘rsatishini ta’kidlaydi. Biroq, ayrim hollarda standartlarning
murakkabligi ularni qo‘llashni giyinlashtirishi mumkin.

Daske va boshgalar IFRSni qabul qilish iqtisodiy natijalarga turlicha ta’sir qilishini
va bu mamlakatning institutsional rivojlanish darajasiga bog‘liqligini aniglaganlar (Daske
et al., 2008). Ularning tadgiqotlari IFRSni joriy etishdan maksimal foyda olish uchun
kuchli igtisodiy muhit va samarali nazorat tizimi zarurligini ko ‘rsatadi.

Zeghal va Mhedhbi rivojlanayotgan davlatlarda IFRSni gabul qilishga ta’sir etuvchi
omillarni o‘rganib, iqtisodiy ochiqlik, ta’lim darajasi va xalgaro integratsiya muhim
ahamiyatga ega ekanligini ta’kidlaydilar (Zeghal & Mhedhbi, 2006). Ularning fikricha,
ushbu omillar MHXSni muvaffaqgiyatli joriy etishning asosiy shartlaridan hisoblanadi.

O‘zbekiston sharoitida MHXSga o‘tish jarayoni davlat tomonidan qo‘llab-
quvvatlanayotgan bo‘lib, normativ-huquqiy baza bosgichma-bosqgich
takomillashtirilmoqda (O‘zbekiston Respublikasi Moliya vazirligi, 2021). Shunga
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garamay, amaliyotda malakali kadrlar tayyorlash, axborot tizimlarini moslashtirish va
transformatsiya xarajatlari bilan bog‘lig muammolar saglanib qolmogda. Shu bois MHXS
bo‘yicha o‘quv dasturlarini rivojlantirish va xalqaro tajribani o‘rganish muhim ahamiyat
kasb etadi.

Tadgigot metodologiyasi.

Mazkur tadgigotda moliyaviy hisobotlarni MHXSga transformatsiya gilish, hisob
siyosatini shakllantirish hamda BHMS va MHXS o‘rtasidagi farqlarni aniqlash masalalari
kompleks yondashuv asosida of‘rganildi. Tadqiqot jarayonida tahlil, taqqoslash,
umumlashtirish va tizimli yondashuv usullaridan foydalanildi. Shuningdek, xalgaro
standartlar, milliy normativ-huquqiy hujjatlar hamda xorijiy va mahalliy olimlarning
ilmiy ishlari tahlil gilindi.

Tahlil va natijalar muhokamasi.

1. Hisob siyosatini MHXS asosida shakllantirish.

Hisob siyosati korxonaning moliyaviy hisobotlarni tayyorlash va taqdim etishda
qo‘llaydigan tamoyillar, usullar, qoidalar va amaliyotlar majmui hisoblanadi. Xalqgaro
moliyaviy hisobot standartlariga (MHXS) o°‘tish jarayonida hisob siyosatini shakllantirish
alohida ahamiyat kasb etadi, chunki aynan hisob siyosati korxonaning moliyaviy natijalari
va  moliyaviy  holati  to‘g‘risidagi  axborotlarning  ishonchliligi  hamda
tagqoslanuvchanligini ta’minlaydi.

MHXSda hisob siyosatini shakllantirishning asosiy talablari IAS 8 “Accounting
Policies, Changes in Accounting Estimates and Errors” standartida belgilangan. Mazkur
standartga ko‘ra, korxona moliyaviy hisobotlarni tayyorlashda MHXS talablariga mos
keladigan hisob usullarini tanlashi va ularni bir hisobot davridan boshqasiga izchil
go‘llashi lozim?3,

Hisob siyosatini shakllantirishda korxona faoliyatining xususiyatlari, tarmoq
yo‘nalishi, xofjalik operatsiyalarining mazmuni hamda moliyaviy hisobot
foydalanuvchilarining axborot ehtiyojlari inobatga olinadi. Agar ma’lum bir operatsiya
bo‘yicha MHXSda aniq talab mavjud bo‘lsa, korxona aynan shu standart talablarini
qo‘llashi kerak. Standartlarda bevosita tartibga solinmagan masalalar bo‘yicha esa

3 IAS 8 Accounting Policies, Changes in Accounting Estimates and Errors. IFRS Foundation, 2024.
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rahbariyat professional mulohazadan foydalanib, iqtisodiy mazmunni to‘liq aks
ettiradigan usulni tanlaydi®.

Epstein va Jermakowiczning ta’kidlashicha, MHXSga muvaffaqiyatli o‘tishning
asosly shartlaridan biri korxona hisob siyosatini xalgaro standartlar talablariga mos
ravishda gayta ko‘rib chiqishdan iboratdir (Epstein & Jermakowicz, 2021). Mualliflarning
fikriga ko‘ra, hisob siyosati MHXSga transformatsiya qilish jarayonining metodologik
asosi hisoblanadi.

Nobes va Parker hisob siyosatini moliyaviy hisobotlarning sifati va
tagqoslanuvchanligini ta’minlovchi muhim vosita sifatida baholaydilar (Nobes & Parker,
2020). Ularning fikricha, turli mamlakatlarda faoliyat yuritayotgan korxonalarning
moliyaviy hisobotlari o‘rtasidagi farqlarni kamaytirishda yagona hisob siyosatining
ahamiyati katta.

MHXS asosida hisob siyosatini shakllantirish jarayonida quyidagi asosiy
yo‘nalishlar bo‘yicha qarorlar gabul gilinadi:

Jadval 1.1 MHXS asosida hisob siyosatining asosiy elementlari.

Hisob obyekti Hisob siyosatida belgilanadigan masalalar

Asosiy vositalar Baholash modeli (dastlabki giymat yoki gayta baholash
modeli), amortizatsiya usuli

Nomoddiy aktivlar Amortizatsiya muddati, baholash tartibi

Zaxiralar FIFO yoki o‘rtacha tortilgan qiymat usuli
Daromadlar Daromadlarni tan olish mezonlari
Moliyaviy Tasniflash va baholash usullari

instrumentlar

Rezervlar Ehtimoliy majburiyatlarni e’tirof etish tartibi

4 IFRS Foundation. Conceptual Framework for Financial Reporting. London, 2024.
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Manba: IAS 2, IAS 16, IAS 38, IFRS 9 va IFRS 15 standartlari asosida muallif
tomonidan tuzildi.

Hisob siyosatini shakllantirishda MHXSning asosiy sifat tavsiflari ham hisobga
olinadi. Moliyaviy axborot foydali bo‘lishi uchun u dolzarb (relevant) va haqqoniy aks
ettirilgan (faithful representation) bo‘lishi kerak®. Shu sababli korxona tanlaydigan hisob
usullari iqtisodiy hodisalarning mazmunini to‘liq aks ettirishi lozim.

Ballning tadqiqotlariga ko‘ra, MHXS talablariga muvofiq ishlab chiqilgan hisob
siyosati moliyaviy hisobotlarning shaffofligini oshirib, investorlar tomonidan gabul
gilinadigan qgarorlar sifatini yaxshilaydi (Ball, 2006). Natijada korxonalarning investitsion
jozibadorligi ortadi va moliyalashtirish imkoniyatlari kengayadi.

O‘zbekiston amaliyotida MHXSga o‘tish jarayonida hisob siyosatini gayta ishlab
chigish zarurati yuzaga kelmoqgda. Chunki milliy buxgalteriya hisobi standartlarida
qo‘llanilgan ayrim yondashuvlar MHXS talablaridan farq giladi. Xususan, aktivlarni
baholash, moliyaviy instrumentlarni hisobga olish hamda daromadlarni tan olish
tartiblarida sezilarli tafovutlar mavjud. Shu sababli MHXSga transformatsiya gilish
jarayonida hisob siyosatini xalgaro standartlar talablariga moslashtirish muhim vazifa
hisoblanadi.

Shunday qilib, hisob siyosati MHXS asosida moliyaviy hisobotlarni tayyorlashning
eng muhim elementlaridan biri bo‘lib, uning to‘g‘ri shakllantirilishi moliyaviy
hisobotlarning ishonchliligi, shaffofligi va xalgaro miqyosda taggoslanuvchanligini
ta’minlaydi.

2. BHMS va MHXS o‘rtasidagi farqlar va ularni tuzatish.

Bozor iqgtisodiyotining rivojlanishi va xalgaro moliyaviy munosabatlarning
kengayishi natijasida moliyaviy hisobotlarning xalgaro talablarga mosligi muhim
ahamiyat kasb etmoqda. Shu munosabat bilan O°‘zbekiston Respublikasida
qo‘llanilayotgan Buxgalteriya hisobi milliy standartlari (BHMS) hamda Xalqgaro
moliyaviy hisobot standartlari (MHXS) o‘rtasidagi farqlarni aniqlash va ularni bartaraf
etish masalasi dolzarb hisoblanadi. Moliyaviy hisobotlarni MHXSga transformatsiya

5 IFRS Foundation. Conceptual Framework for Financial Reporting. London, 2024.
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gilish jarayonida aynan ushbu farglarni aniglash va tegishli tuzatishlarni kiritish asosiy
vazifalardan biri hisoblanadi.

BHMS va MHXSning umumiy maqgsadi xofjalik yurituvchi subyektlarning
moliyaviy holati va faoliyati natijalari to‘g‘risida foydalanuvchilarga ishonchli axborot
tagdim etishdan iborat bo‘lsa-da, ularning metodologik yondashuvlarida sezilarli
tafovutlar mavjud. BHMS ko‘proq milliy qonunchilik talablariga asoslangan bo‘lsa,
MHXS investorlar va boshga manfaatdor tomonlarning axborot ehtiyojlarini gondirishga
garatilgan tamoyillarga asoslanadi.

Asosiy farqlardan biri aktivlar va majburiyatlarni baholash bilan bog‘liq. BHM Sda
ko‘plab aktivlar tarixiy giymatda hisobga olinadi, MHXSda esa ayrim hollarda adolatli
giymatdan foydalanish talab etiladi. Natijada moliyaviy hisobotlarni transformatsiya
qilish jarayonida aktivlarning balans giymatini qayta ko‘rib chiqish va adolatli giymat
bo‘yicha tuzatishlar kiritish zarurati yuzaga keladi.

Daromadlarni tan olish masalasida ham farglar mavjud. MHXSda daromad
igtisodiy manfaatlarning korxonaga kelib tushishi ehtimoli va majburiyatlarning bajarilish
darajasidan kelib chigib tan olinadi. BHMSda esa ayrim hollarda daromadlarni e’tirof
etish tartibi soddaroq shaklda belgilangan. Shu sababli transformatsiya jarayonida
daromad va xarajatlarni qayta hisoblashga ehtiyoj tug‘ilishi mumkin.

Asosiy vositalar hisobida ham muhim tafovutlar kuzatiladi. MHXS korxonalarga
gayta baholash modelidan foydalanish imkoniyatini beradi, BHMS amaliyotida esa
ko‘pincha dastlabki qiymat modeli ustunlik qiladi. Bu holat asosiy vositalarning balans
giymati va amortizatsiya summalarida farglarni keltirib chigaradi. Mazkur tafovutlarni
bartaraf etish uchun transformatsiya jarayonida qo‘shimcha hisob-kitoblar amalga
oshiriladi.

Moliyaviy instrumentlarni hisobga olish MHXSda eng murakkab yo‘nalishlardan
biri hisoblanadi. Xususan, moliyaviy aktivlarni tasniflash, kutilayotgan kredit zararlarini
e’tirof etish va adolatli qiymatda baholash bo‘yicha talablar BHMSga nisbatan ancha keng
gamrovli hisoblanadi. Shu sababli milliy standartlar asosida tayyorlangan hisobotlarni
MHXSga moslashtirishda ushbu sohada sezilarli tuzatishlar kiritiladi.

Zaxiralar hisobida ham ayrim farglar mavjud. MHXS zaxiralarni tannarx va sof
sotish giymatidan eng kichigi bo‘yicha baholashni talab qiladi. Agar zaxiralarning qiymati
kamaygan bo‘lsa, tegishli qiymat pasayishi xarajat sifatida tan olinadi. Transformatsiya
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jarayonida zaxiralarning hagigiy giymatini aniglash va zarur hollarda giymat pasayishi
bo‘yicha tuzatishlar kiritish talab etiladi.

BHMS va MHXS o‘rtasidagi farqlarni bartaraf etish transformatsion tuzatishlar
orgali amalga oshiriladi. Ushbu tuzatishlar moliyaviy hisobotning barcha elementlariga,
jumladan aktivlar, majburiyatlar, kapital, daromadlar va xarajatlarga taallugli bo‘lishi
mumkin. Natijada milliy standartlar asosida tayyorlangan hisobot xalgaro standartlar
talablariga moslashtiriladi va xalgaro foydalanuvchilar uchun tushunarli hamda
tagqgoslanuvchan shaklga keltiriladi.

Shunday qilib, BHMS va MHXS o‘rtasidagi farqlar nafaqat hisob usullarida, balki
moliyaviy axborotni shakllantirish tamoyillarida ham namoyon bo‘ladi. Ushbu farglarni
0°‘z vaqtida aniqlash va tegishli transformatsion tuzatishlarni amalga oshirish moliyaviy
hisobotlarning sifati, shaffofligi va xalgaro talablarga mosligini ta’minlashda muhim
ahamiyatga ega.

Xulosa.

Moliyaviy hisobotlarni MHXSga transformatsiya qilish bugungi kunda
korxonalarning xalgaro moliya bozorlariga integratsiyalashuvi, investitsion
jozibadorligini oshirishi hamda moliyaviy axborotlarning shaffofligini ta’minlashda
muhim ahamiyat kasb etadi. Transformatsiya jarayoni nafagat moliyaviy hisobot
shakllarini xalgaro standartlarga moslashtirishni, balki korxonaning hisob siyosatini gayta
ko‘rib chiqish va MHXS talablari asosida shakllantirishni ham nazarda tutadi.

Tadgigot davomida hisob siyosati MHXS asosida moliyaviy hisobotlarni
tayyorlashning muhim elementi ekanligi aniqlandi. Hisob siyosatini to‘g‘ri shakllantirish
moliyaviy hisobotlarda aks ettiriladigan ma’lumotlarning ishonchliligi, xolisligi va
tagqoslanuvchanligini ta’minlaydi. Shu bilan birga, MHXS talablariga muvofiq ishlab
chigilgan hisob siyosati korxona faoliyati natijalarini haqqoniy aks ettirish hamda
manfaatdor foydalanuvchilarning axborot ehtiyojlarini gondirishga xizmat giladi.

Shuningdek, BHMS va MHXS o‘rtasida aktivlar va majburiyatlarni baholash,
daromadlarni tan olish, asosiy vositalar hisobi, moliyaviy instrumentlar va zaxiralarni
hisobga olish bo‘yicha muhim farglar mavjudligi aniglandi. Ushbu tafovutlar moliyaviy
hisobotlarni MHXSga transformatsiya qilish jarayonida tegishli tuzatishlarni amalga
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oshirish zaruratini yuzaga keltiradi. Transformatsion tuzatishlar natijasida moliyaviy
hisobotlarning xalqgaro talablarga muvofigligi ta’minlanadi.

Xalqaro tajriba shuni ko‘rsatadiki, MHXSni samarali qo‘llash moliyaviy hisobotlar
sifatini  oshiradi, investorlar ishonchini mustahkamlaydi va korxonalarning
raqobatbardoshligini kuchaytiradi. O‘zbekiston Respublikasida ham MHXSga o‘tish
bo‘yicha amalga oshirilayotgan islohotlar milliy buxgalteriya hisobi tizimini xalqaro
talablarga yaginlashtirishga xizmat gilmoqda.

Umuman olganda, moliyaviy hisobotlarni MHXSga transformatsiya gilish, hisob
siyosatini xalqaro standartlar asosida shakllantirish hamda BHMS va MHXS o‘rtasidagi
farglarni bartaraf etish korxonalarning moliyaviy boshgaruv samaradorligini oshirish,
investitsiyalarni jalb qgilish va xalgaro igtisodiy munosabatlarda faol ishtirok etishining
muhim omillaridan biri hisoblanadi. Shu sababli MHXS talablarini amaliyotga keng joriy
etish va transformatsiya jarayonlarini takomillashtirish bugungi kunning dolzarb
vazifalaridan hisoblanadi.
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INVESTIGATION
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Abstract

The coordination polymer [NaFe(EDTA)(H.O)], -H.O was comprehensively
characterized through elemental and structural analyses, including energy-dispersive X-
ray spectroscopy (EDX), molecular electrostatic potential (MEP) surface mapping, and
crystal packing investigation. The EDX spectrum revealed prominent Fe Ka and Fe Kj
signals together with the characteristic Na Ka peak, confirming the presence of iron and
sodium in the synthesized material and supporting the proposed chemical composition.
Molecular electrostatic potential analysis provided valuable information on the charge
distribution within the complex, identifying electron-rich regions localized around the
carboxylate oxygen atoms of the EDTA ligand and electron-deficient regions associated
with coordinated and lattice water molecules. These features indicate favorable sites for
intermolecular hydrogen-bonding interactions and contribute to the stabilization of the
crystal structure. Crystal packing analysis demonstrated the formation of an extended one-
dimensional coordination polymer in which Fe(lll) centers are interconnected through
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EDTA ligands and further stabilized by sodium ions and a network of O-H---O hydrogen
bonds involving coordinated and crystallization water molecules. The synergistic
combination of coordination bonds, electrostatic interactions, and hydrogen bonding
results in a robust supramolecular architecture. The obtained findings provide a deeper
understanding of the structural organization, intermolecular interactions, and
physicochemical characteristics of this iron-EDTA-based coordination polymer,
highlighting the importance of multidentate ligands in the design and construction of
extended metal-organic frameworks and related functional materials.

Keywords: Coordination polymer; Fe(lll) complex; EDTA ligand; Energy-
dispersive X-ray spectroscopy; Molecular electrostatic potential; Crystal packing;
Hydrogen bonding; Supramolecular structure.

Introduction

Coordination polymers represent an important class of metal-organic materials that
have attracted significant attention due to their fascinating structural diversity and wide
range of practical applications in catalysis, ion exchange, gas storage, environmental
remediation, magnetism, sensing, and biomedical sciences. The architecture of these
materials is largely determined by the coordination behavior of metal ions and the
flexibility of the organic ligands employed. Consequently, the rational design of
coordination polymers remains an active area of research in modern coordination
chemistry and crystal engineering. Among the numerous ligands used for the construction
of coordination frameworks, ethylenediaminetetraacetic acid (EDTA) is one of the
most versatile multidentate chelating agents. Owing to the presence of four carboxylate
oxygen atoms and two nitrogen donor atoms, EDTA can coordinate metal ions in various
binding modes, leading to the formation of stable mono-, bi-, and polynuclear complexes
as well as extended coordination networks. In addition to strong metal binding, the
carboxylate groups of EDTA can participate in hydrogen-bonding interactions, which play
a crucial role in the stabilization of supramolecular architectures.

Iron-containing EDTA complexes are of particular interest because iron is an
environmentally benign and biologically important transition metal. The coordination of
Fe(lll) ions by EDTA results in highly stable complexes with diverse structural features
and physicochemical properties. Furthermore, the incorporation of alkali metal ions such
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as sodium can significantly influence crystal packing, charge balance, and intermolecular
interactions, thereby affecting the overall stability and organization of the resulting
coordination polymer. In recent years, the combination of experimental characterization
techniques and computational visualization methods has become an effective approach
for understanding the structural properties of coordination compounds. Elemental analysis
provides information about chemical composition, while molecular electrostatic potential
(MEP) mapping reveals the distribution of electron density and identifies potential
reactive sites. Crystal packing analysis, on the other hand, offers valuable insight into
intermolecular interactions and the supramolecular organization of the crystal lattice. In
the present study, the coordination polymer [NaFe(EDTA)(H:20)].- H.O was investigated
using energy-dispersive X-ray spectroscopy (EDX), molecular electrostatic potential
(MEP) surface analysis, and crystal structure visualization. The objective of this work
was to confirm the elemental composition of the compound, evaluate its electronic surface
characteristics, and examine the intermolecular interactions responsible for the formation
and stabilization of the polymeric framework. The obtained results contribute to a better
understanding of the structural organization and supramolecular behavior of iron-EDTA-
based coordination polymers.

Results and Discussion

Energy-dispersive X-ray spectroscopy (EDX) was employed to investigate the
elemental composition of the synthesized coordination polymer and to verify the presence
of the metal components expected from the proposed chemical formula. The EDX
spectrum shown in Figure 1 exhibits distinct characteristic peaks corresponding to sodium
and iron, confirming the successful incorporation of these elements into the coordination
framework. The most intense signals in the spectrum are observed at approximately 6.40
keV and 7.06 keV, which correspond to the Fe Ka and Fe K emission lines, respectively.
The presence of these peaks clearly confirms iron as the central metal ion in the complex.
The high intensity of the Fe Ka peak compared with other detected signals indicates that
iron is a major constituent of the coordination polymer and plays a fundamental role in
the formation of the polymeric structure. The appearance of both Ko and K@ transitions
also demonstrates the reliability of the elemental identification and excludes the
possibility of spectral misassignment.
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Figure 1. EDX spectrum of the coordination polymer [NaFe(EDTA)(H20)]. -H20

In addition to the iron peaks, a characteristic signal corresponding to Na Ka is
observed near 1.04 keV, providing evidence for the incorporation of sodium ions within
the crystal lattice. Sodium ions are expected to contribute to charge compensation and
may participate in the stabilization of the extended coordination network through
electrostatic interactions. The simultaneous detection of both iron and sodium signals is
therefore fully consistent with the proposed composition of [NaFe(EDTA)(H20)]. -H:O.

It should be noted that EDX analysis has inherent limitations in the detection of
light elements. Elements such as hydrogen cannot be detected, while carbon, nitrogen, and
oxygen generally produce weak signals due to their low atomic numbers and reduced X-
ray emission efficiency. Consequently, the organic EDTA ligand and water molecules
present in the structure cannot be fully characterized by EDX alone. Nevertheless, the
observed elemental profile strongly supports the presence of the inorganic components of
the coordination polymer and is in excellent agreement with the expected stoichiometry
of the synthesized compound.
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The EDX results therefore provide important experimental evidence for the
successful synthesis of [NaFe(EDTA)(H20)], ‘H.O. Combined with the structural
visualization and electrostatic potential analyses discussed in subsequent sections, the
elemental analysis confirms the composition and integrity of the coordination framework.
These findings demonstrate that the synthesized material contains the essential metal
centers required for the formation of the extended polymeric architecture and establishes
a solid basis for further investigation of its structural and physicochemical properties.

Molecular Electrostatic Potential Surface Analysis

The molecular electrostatic potential (MEP) surface analysis was performed to
investigate the electronic charge distribution within the [NaFe(EDTA)(H:0)].-H:0
coordination polymer and to identify potential sites involved in intermolecular
interactions. MEP mapping is a valuable computational tool for visualizing regions of
different electrostatic potential on a molecular surface, thereby providing insight into the
reactivity, charge-transfer behavior, and hydrogen-bonding capabilities of a compound.

As illustrated in Figure 2, the electrostatic potential is distributed unevenly over the
molecular surface, indicating the presence of both electron-rich and electron-deficient
regions. The color gradient ranges from red to blue, where red regions correspond to areas
of the most negative electrostatic potential, while blue regions represent areas of positive
electrostatic potential. Intermediate colors such as yellow and green indicate regions with
moderate charge density.

Figure 2. Molecular
electrostatic potential
(MEP) surface of
[NaFe(EDTA)(H20)]x
‘H0.

Nimm
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The most negative electrostatic potential values are concentrated around the oxygen
atoms of the carboxylate groups belonging to the EDTA ligand. These oxygen atoms
possess a high electron density due to the presence of lone electron pairs and the partial
negative charge associated with the carboxylate functionality. As a result, these sites are
expected to serve as strong hydrogen-bond acceptors and play a significant role in
intermolecular recognition processes. Furthermore, the localization of negative potential
around the oxygen donor atoms is consistent with their involvement in coordination to the
Fe(lll) center, highlighting the important contribution of the EDTA ligand to the
stabilization of the coordination environment.

In contrast, regions of positive electrostatic potential are primarily observed around
the hydrogen atoms of coordinated and lattice water molecules. These hydrogen atoms
exhibit electron-deficient character and therefore act as potential hydrogen-bond donors.
The presence of such positively charged regions suggests that water molecules actively
participate in the formation of intermolecular O-H:--O hydrogen bonds with neighboring
carboxylate oxygen atoms. These interactions contribute significantly to the cohesion and
stability of the crystal structure.

The MEP surface also provides valuable information regarding the influence of the
metal center on the electronic structure of the complex. Coordination of the EDTA ligand
to the Fe(l1l) ion results in a redistribution of electron density throughout the molecule,
generating distinct regions of charge accumulation and depletion. This redistribution
enhances the polarity of the coordination framework and promotes electrostatic
interactions between adjacent molecular units. Such interactions are particularly important
in coordination polymers, where the overall stability of the structure depends not only on
metal-ligand bonds but also on secondary supramolecular forces.

Crystal Packing and Intermolecular Interactions

The crystal packing structure of [NaFe(EDTA)(H20)], -H20, illustrated in Figure
3, provides valuable insight into the three-dimensional organization of the coordination
polymer and the intermolecular forces responsible for its structural stability. The packing
diagram reveals that the compound forms an extended coordination network in which the
metal centers, ligand molecules, sodium ions, and water molecules are arranged in a
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highly ordered manner throughout the crystal lattice. The regular arrangement of these
structural components contributes to the formation of a robust supramolecular architecture
that extends in multiple crystallographic directions.

At the molecular level, the Fe(lll) center is coordinated by the multidentate EDTA
ligand through its nitrogen and oxygen donor atoms, producing a stable chelated
environment around the metal ion. The strong metal-ligand coordination bonds serve as
the primary structural framework of the polymer. The EDTA ligand acts as an efficient
bridging unit, allowing the formation of repeating coordination motifs that propagate
throughout the crystal. Such coordination behavior is characteristic of EDTA-based
complexes and demonstrates the ability of this ligand to generate extended architectures
through multiple donor sites.

Figure 3. Crystal packing arrangement of [NaFe(EDTA)(H20)], -H20.

The crystal packing arrangement further indicates that sodium ions play an
important role in the overall organization of the structure. Besides maintaining charge
neutrality, the sodium ions contribute to the stabilization of the polymeric framework
through electrostatic interactions with neighboring oxygen-containing groups. These
interactions help connect adjacent coordination units and reinforce the integrity of the
crystal lattice. The participation of sodium ions in the packing arrangement highlights
their significance in controlling the geometry and organization of the coordination
polymer.
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An important feature of the crystal structure is the presence of both coordinated and
lattice water molecules. Coordinated water molecules occupy positions within the
coordination sphere of the iron center, while lattice water molecules are located between
neighboring polymeric chains. These water molecules act as key participants in the
supramolecular assembly by forming an extensive network of hydrogen bonds. The
hydrogen atoms of water molecules interact with the oxygen atoms of carboxylate groups,
generating numerous O-H---O hydrogen-bonding contacts throughout the structure.
These interactions effectively link adjacent polymeric units and contribute significantly
to crystal stabilization.

The packing diagram suggests the existence of continuous intermolecular contact
pathways extending along the polymeric direction. Such pathways create a three-
dimensional network of non-covalent interactions that complement the coordination
bonds present within the framework. The combination of strong metal-ligand interactions
and weaker hydrogen-bonding contacts produces a highly interconnected structure
capable of resisting lattice distortion. Consequently, the crystal exhibits enhanced rigidity
and structural coherence.

Furthermore, the arrangement of neighboring chains indicates that electrostatic
attractions between positively charged and negatively charged regions of the structure
contribute to the overall packing efficiency. The negatively polarized carboxylate oxygen
atoms of the EDTA ligand interact favorably with positively polarized hydrogen atoms of
water molecules and sodium-containing regions, resulting in additional stabilization of the
crystal lattice. These electrostatic interactions operate synergistically with hydrogen
bonding to strengthen the supramolecular framework.

The observed crystal packing pattern demonstrates that the stability of
[NaFe(EDTA)(H20)]» -H20 is not solely dependent on coordination bonds but also on a
complex network of secondary interactions. Hydrogen bonding, electrostatic attractions,
and van der Waals contacts collectively contribute to the formation of a densely packed
and energetically favorable crystal structure. Such cooperative interactions are commonly
encountered in coordination polymers and play a decisive role in determining their
physical and chemical properties.

Conclusion
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In this study, the coordination polymer [NaFe(EDTA)(H.0)], -H.O was
successfully investigated through a combination of elemental and structural
characterization techniques, including energy-dispersive X-ray spectroscopy (EDX),
molecular electrostatic potential (MEP) surface analysis, and crystal packing
visualization. The integrated application of these methods provided valuable information
regarding the composition, electronic properties, and supramolecular organization of the
compound.

The EDX analysis confirmed the presence of the principal metallic components,
namely iron and sodium, thereby supporting the proposed chemical formula and
demonstrating the successful synthesis of the coordination polymer. The observed
characteristic Fe Ka, Fe KB, and Na Ka signals were consistent with the expected
elemental composition and indicated the high purity of the obtained material.

The molecular electrostatic potential analysis revealed a distinct distribution of
charge density throughout the coordination framework. Electron-rich regions were
predominantly localized around the carboxylate oxygen atoms of the EDTA ligand,
whereas electron-deficient regions were associated mainly with the hydrogen atoms of
coordinated and lattice water molecules. This charge distribution indicates a strong
tendency toward intermolecular hydrogen-bond formation and highlights the important
role of electrostatic interactions in stabilizing the crystal structure.
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CRYSTAL STRUCTURE AND HIRSHFELD SURFACE ANALYSIS OF
NICKEL (1) CHLORIDE WITH 1,3,4-THIADIAZOLE-2,5-DIAMINE
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Abstract. Background of the problem. Synthesis and study of oxo-bridged trinuclear
nickel (I1) complex compounds is a relevant direction of modern coordination chemistry
and is associated with the creation of materials with controlled structural and functional
properties.

Objective: To synthesize oxo-bridged trinuclear compounds in the presence of new
1,3,4 thiodiazole 2,5 diamine and nickel (1) chloride and analyze its structural,
morphological and spectroscopic properties.

Methodology: The Ni(ll) coordination compound was structurally characterized by
single-crystal X-ray diffraction, while the intermolecular interactions within the crystal
lattice were systematically investigated using Hirshfeld surface analysis. Scientific
novelty. A new complex compound with unique morphological and crystalline properties
was synthesized.

Results: The structure and physicochemical properties of the synthesized new
coordination compound were studied.

Keywords: Nickel-based oxo-bridged trinuclear complex compound, L1, X-ray,
Hirshfeld surface.

Properties:

- The complex was synthesized in the presence of Ni(ll) salt, L1, ethanol and water.

- It has a discrete structure.

Introduction.

Polynuclear transition-metal clusters have emerged as an important class of
coordination compounds because of their diverse structural architectures and broad
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applications in catalysis, magnetic materials, materials chemistry, and bioinorganic
systems [1]. Among these systems, oxo-bridged multinuclear assemblies are of particular
interest because p-oxo ligands effectively stabilize polynuclear frameworks and facilitate
electronic communication between neighbouring metal centres, thereby resembling
structural motifs found in metalloenzymes and functional metal-oxide materials [2-3].
Furthermore, the incorporation of a central oxo bridge generally enhances the structural
rigidity of the cluster core and promotes cooperative metal-metal interactions, which are
crucial for the physicochemical properties of multinuclear complexes [4].

Ligand design plays a decisive role in controlling nuclearity, geometry, and
functional behaviour in polynuclear coordination compounds [5]. Nitrogen- and sulfur-
donor heterocycles are especially effective for stabilizing multinuclear architectures due
to their adaptable coordination modes and ability to promote secondary supramolecular
interactions [7]. Among these ligands, thiadiazole derivatives have received increasing
attention owing to their strong metal-binding ability and well-documented biological
relevance. 1,3,4-Thiadiazole frameworks are known to exhibit pharmacological activity
and have been widely explored as ligands for transition-metal complexes, with properties
including antimicrobial, enzymatic, and therapeutic activities [8]. The 1,3,4-thiadiazole-
2,5-diamine (TDAD) ligand is particularly attractive because it provides multiple nitrogen
donor atoms while retaining terminal amino groups capable of forming intermolecular
hydrogen bonds. These features enable the construction of robust multinuclear
frameworks and promote extended supramolecular organization in the solid state [9].

In this context, the present study describes the synthesis and comprehensive
characterization of an oxo-bridged trinuclear nickel(ll) coordination cluster,
trichlorido(us-oxo)hexakis(1,3,4-thiadiazole-2,5-diamine)trinickel (11) chloride,
[NisO(TDAD)sCI3]CI. The complex features a symmetrically arranged NizO core
stabilized by six thiadiazole ligands, providing a rare example of a nitrogen-rich ps-oxo-
bridged trinuclear nickel framework that integrates structural analysis with
physicochemical and antimicrobial evaluation. The structural and physicochemical
properties were elucidated using single-crystal X-ray diffraction together with
complementary analytical techniques.

Results and discussion.

Single-crystal X-ray diffraction analysis
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Crystal Structure Determination

Single-crystal X-ray diffraction analysis confirmed the molecular and crystal
structure of [NizO(TDAD)sCI3]Cl. The crystallographic data collection and refinement
parameters are summarized in Table 1. The complex crystallizes in the hexagonal crystal
system with centrosymmetric space group P6s/mcm (No. 193) at 293 K. The unit-cell
parameters are a = b = 10.5430(2) A and ¢ = 18.7330(4) A, giving a cell volume of
1803.29(8) A3 with Z = 12. The structure refinement converged satisfactorily with final R
=0.0477 and wR2 = 0.1364, indicating good agreement between observed and calculated
structure factors.
Asymmetric Unit and Molecular Structure

The asymmetric unit of the complex is shown in Fig. 1(a), with displacement
ellipsoids drawn at the 35 % probability level. It comprises one Ni(ll) centre coordinated
by one ps-0xo atom, four nitrogen atoms from four independent TDAD ligands, and one
terminal chloride ion; positional disorder is observed for the amino nitrogen N(2) and its
attached hydrogen atoms, which are modelled over two sites with partial occupancies (Fig.
2). The complete trinuclear molecular structure is illustrated in Fig. 1(b), revealing a
centrosymmetric NisO core in which a central pu3-0xo atom symmetrically bridges three
Ni(Il) ions [10].

Table 1. Crystal data and structure refinement for [NisO(TDAD)sClIs]CI.

CCDC 2518737

Formula C2H2Clo.83N3Nio.5000.17S

Formula Weight (g/mol) 161.69

Temperature(K) 293(2)

Wavelength 1.54184

Crystal size (mm? 0.17 x0.14 x 0.14

Shape Needle

Crystal System Hexagonal

Space Group P6s/mcm (No0.193)

a, b, c(A) 10.5430(2), 10.5430(2), 18.7330(4)

a, B,y () 90, 90, 120
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Volume (A%) 1803.29(8)

z 12

D (calc) [g/cm?®] 1.787

Mu [mm-] 8.851

F(000) 966

Index ranges -13<h<13,-12<k<12,-23<1<18
Reflections collected 11319

Theta Min-Max [°] 4.829, 75.581

Reflections with | > 2(1) 703 [R(int) = 0.0419]
Data/restraints/parameters 703/0/47

Goodness-of-fit on F2 1.089

Final R indices [I>2sigma(l)] R1 =0.0498, wR2 = 0.1409
R indices (all data) R1 =0.0515, wR2 = 0.1426

Fig. 1 (a) Asymmetric unit with atom numbering and displacement ellipsoids
drawn at the 35% probability level; (b) ORTEP representation of the
[NizO(TDAD)sCly]Cl
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Fig. 2 Asymmetric unit of [NisO(TDAD)sCl3]Cl with

atoms labelled and occupancies indicated.

Coordination Environment and
Bond Geometry
exhibits a distorted octahedral coordination geometry,
defined by an NsOCI donor set.
Selected bond lengths and angles
are listed in Table 2. The Ni-
O(ps-0x0) bond distance of 1.9579(9) A reflects strong metal-oxygen bonding, while the
Ni-N bond lengths are narrowly distributed around 2.156 A, indicating uniform
coordination by the TDAD ligands. The terminal Ni—C1 bond length of 2.3494(19) A falls

within the expected range reported for monodentate chloride ligands in Ni(Il) coordination

complexes (typically =2.20-2.40 A), consistent with previously described crystal
structures of nickel(1l) chloride-containing complexes [11]. The Ni—O-Ni angles are fixed

at 120°, confirming a planar triangular arrangement of the Ni3O core.

Table 2 The selected bond lengths (A), angles (°) and dihedral angles (°) for

[NisO(TDAD)sCI3]CI

o@©®§’.’g/8§@ O

ooooooooooooo

Bond Length [A] Bond Length [A]
Ni(1)-CI(1) 2.349(2) S(1)-C(1) 1.723(4)
Ni(1)-O(1) 1.9577(10) N(1)-N(1) 1.388(6)
Ni(1)-N(1) 2.155(3) N(1)-C(1) 1.304(4)
Ni(1)-N(1) 2.155(3) C(1)-N(2) 1.299(8)
Ni(1)-N(1) 2.155(3) N(2)-H(2A) 0.86
Ni(1)-N(1) 2.155(3) N(2)-H(2B) 0.86
S(1)-C(1) 1.723(4)

Nimm
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Bond Angle [°] Bond Angle [°]
O(1)-Ni(1)-CI(1) 180.0 N(1)-Ni(2)-N(1) 93.69(14)
O(1)-Ni(1)-N(2) 83.38(8) C(1)-S(1)-C(2) 86.9(3)
O(1)-Ni(1)-N(2) 83.37(8) Ni(1)-O(1)-Ni(1) 120.000(1)
O(1)-Ni(1)-N(2) 83.37(8) Ni(1)-O(1)-Ni(1) 120.0
O(1)-Ni(1)-N(2) 83.37(8) Ni(1)-O(1)-Ni(1) 120.0
N(1)-Ni(21)-Cl(1) 96.63(8) N(1)-N(1)-Ni(1) 117.69(8)
N(1)-Ni(21)-Cl(1) 96.63(8) C(1)-N(1)-Ni(2) 130.2(3)
N(1)-Ni(21)-Cl(1) 96.63(8) C(1)-N(1)-N(2) 112.1(2)
N(1)-Ni(21)-Cl(1) 96.62(8) N(1)-C(1)-S(1) 114.4(3)
N(1)-Ni(1)-N(1) 84.78(14) N(1)-C(1)-N(2) 119.3(4)
N(1)-Ni(1)-N(1) 166.75(16) N(2)-C(1)-S(1) 126.3(5)
N(1)-Ni(1)-N(1) 84.78(14) C(1)-N(2)-H(2A) 120.0
N(1)-Ni(1)-N(1) 93.69(14) C(1)-N(2)-H(2B) 120.0
N(1)-Ni(1)-N(1) 166.75(16) H(2A)-N(2)-H(2B) 120.0
Dihedral bond Angle [°] Dihedral bond Angle [°]
Ni(1)-N(21)-C(1)-S(2) 178.76(17) N(1)-N(21)-C(1)-N(2) 179.0(6)
Ni(1)-N(2)-C(1)-N(2) -1.3(8) C(1)-S(1)-C(1)-N(2) 1.2(4)
N(1)-N(21)-C(1)-S(1) -1.0(3) C(1)-S(1)-C(1)-N(2) -178.7(5)

Symmetry transformations used to generate equivalent atoms:.
Hydrogen-Bonding Interactions

In addition to coordination bonds, extensive hydrogen bonding contributes to the
stabilization of the crystal structure. The hydrogen-bonding network is illustrated in Fig.
3, and the corresponding geometric parameters are summarized in Table 2. The amino
groups of the TDAD ligands act as hydrogen-bond donors, forming N-H---Cl interactions
with both coordinated and lattice chloride ions, as well as weaker N—H---N contacts
between adjacent ligands. The short H---Cl distances (2.1316-2.333 A) and near-linear D-
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H---A angles (up to 170.9°) indicate relatively strong hydrogen bonds that link
neighbouring trinuclear units into extended supramolecular assemblies.
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D-HeeeA Fig. 3 The hydrdéé@b'ﬁﬁding netweicbrdo(TD At &) <(DHA)
N(2)-H(2A)=CI(1) 0.86 2.333 3.003 147.5
N(2)-H(2A)***N(2) 0.86 2,556 3.124(2) 124.5
N(2)-H(2B)+++CI(2) 0.86 2.131 2.983 171.2

Symmetry transformations used to generate equivalent atoms:

Comparative structural analysis and supramolecular features

To place the structure of the present trinuclear cluster in context, a comparison with
representative Ni(ll) complexes retrieved from the CCDC database [41-46] was
performed. The selected literature structures crystallize in various crystal systems but
consistently display distorted octahedral Ni(ll) coordination environments with typical
Ni—N distances of approximately 2.02-2.08 A, Ni-O distances near 2.03-2.13 A, and Ni-
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Cl separations around 2.36-2.40 A. 1In contrast, the present compound
[NisO(TDAD)sCI3]CI exhibits slightly longer Ni-N bonds (= 2.155 A) together with a
notably shorter Ni—O bond (= 1.958 A), reflecting the strong coordination of the oxo donor
within the trinuclear framework. While most reported structures are mononuclear species
stabilized primarily by conventional hydrogen bonding and n-mt stacking, the present
structure contains a multinuclear NisO core that generates a distinct coordination topology
and extended hydrogen-bond-assisted supramolecular assembly. Further insight into
intermolecular stabilization was obtained from hydrogen-bond comparisons (Table 3).
The literature complexes typically show networks dominated by N-H---Cl and O-H---Cl
interactions, often supplemented by weaker C-H---Cl contacts. A similar pattern is
observed in the present compound, where multiple N-H donors from the TDAD ligands
participate in hydrogen bonding with chloride acceptors, forming a three-dimensional
supramolecular framework. Taken together, these comparisons demonstrate that although
the local coordination geometry around Ni(ll) remains octahedral, the present compound
is structurally distinguished by its trinuclear oxo-bridged core and the resulting
multidirectional hydrogen-bonding architecture, which collectively define the structural
novelty of the reported system.

Table 3. Selected hydrogen-bond parameters (A, °) for representative Ni(II) complexes
(CCDC entries) and the present complex, showing key D-He<+A intermolecular contacts
governing supramolecular packing.

D-HeeeA d(D-H) d(HessA)  d(Dss:A)  <(DHA)
OYOLOG (2034867)
N2-H2N+++09 0.85(2) 1.94(2) 2.783(3) 171(3)
N4-H4N+++010 0.86(3) 2.01(3) 2.865(8) 173(5)
05-H50¢++CI2 0.84(2) 2.28(2) 3.0922(19)  163(3)
N6-H6N+++CI1 0.86(2) 2.41(2) 3.250(2) 166(2)
06-H60+++Cl4 0.84(2) 2.20(2) 3.020(2) 166(3)
07-H70¢++ClI1 0.83(2) 2.264(18)  3.070(2) 164(3)
N8-H8Ne+++CI1 0.83(3) 2.43(3) 3.234(2) 162(3)
08-H80+++CI3 0.84(3) 2.18(3) 3.006(2) 173(3)

09-H9O+++Cl4 0.83(3) 2.31(3) 3.125(2) 167(3)
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010-H100+++CI2 0.84(5) 2.54(5) 3.374(3) 173(5)
C16-H16B+++CI3 0.99 2.61 3.349(7) 132
C20-H20+++CI2 0.95 2.67 3.537(3) 153
C33-H33Be++CI3 0.98 2.78 3.679(3) 154
IFOYAG (1406344)
O1WA-H1W2+++Cl1 0.82(3) 2.38(3) 3.1684(13)  164(2)
O1WA-H1W1eeCI2 0.84(3) 2.26(3) 3.0019(14)  171(2)
O1WB-H1W4eesCl1 0.84(3) 2.26(3) 3.0679(15)  165(3)
C2B-H2BAs+-CI1 0.95 2.79 3.461(2) 128.00
TOLTOE (686886)
N1-H5e+<Cl1 0.87 2.52 3.331(2) 155
01-H10++-Cl1 0.85 2.19 3.0320(19) 170
C3-H2-+-CI1 0.94 2.74 3.552(3) 144
HIBYOJ (1826295)
05-H105¢++CI3 0.79(2) 2.25(2) 3.0299(18)  167(3)
06-H106¢++Cl1 0.80(2) 2.19(2) 2.979(2) 169(2)
N2-H2As+<CI2 0.88 2.7000 3.520(2) 156
07-H107+++Cl4 0.796(13)  2.240(14)  3.0223(14)  168(2)
08-H108¢++CI2 0.80(2) 2.25(2) 3.0268(16)  165(2)
N6-H6A=++Cl4 0.88 2.77 3.550(2) 149
N8-H8A+++CI3 0.88 2.62 3.477(2) 165
N8-H8B+++CI3 0.88 2.48 3.336(2) 164
C9-H9-+-CI1 0.95 2.79 3.503(2) 133
UYOJIC (847181)
06-H6C++CI3 0.86(3) 2.22(3) 3.057(3) 167(3)
06-H6D+++09 0.86(3) 1.96(3) 2.797(5) 167(3)
07-H7Ae«=-CI1 0.85(3) 2.32(3) 3.139(3) 163(4)
07-H7Be+Cl4 0.85(3) 2.45(3) 3.292(2) 169(3)
08-H8Ae++CI2 0.84(3) 2.27(3) 3.104(2) 173(3)
08-H8B+++CI3 0.84(2) 2.37(3) 3.167(2) 159(2)
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09-HIA-+CI2 0.86(3) 2 44(3) 3163(3)  142(4)

09-H9B+++Cl1 0.86(4) 2.33(4) 3.173(4) 170(4)

C2-H2++Cl4 0.93 2.67 3.520(4) 153
POXNOJ (1055581)

N2-H2A+Cl1 0.86 2.5 3.277(2) 150
[NisO(TDAD)sCls]CI

N(2)-H(2A)++CI(1) 0.86 2333 3.09 147.1

N(2)-H(2A)»+N(2) 0.86 2,53 3.10(2) 124.7

N(2)-H(2B)++Cl(2) 0.86 2.1316 2,084 170.9

Hirshfeld surface analysis.

Hirshfeld surface analysis was employed to examine and quantify the intermolecular
interactions that govern the crystal packing of [NizO(TDAD)eCl3]Cl, providing a three-
dimensional visualization of contact regions between neighbouring molecular units (Fig.
4). Mapping the Hirshfeld surface over the internal distance parameter (d;) highlights close
contacts involving atoms located within the surface. In this representation (Fig. 4(a)),
distinct features are observed near hydrogen atoms bonded to nitrogen, indicating their
proximity to electronegative neighbouring atoms. These features reflect the prominent
donor behaviour of the amino groups of the TDAD ligands, which actively participate in
hydrogen-bond formation. The external distance (de¢) surface (Fig. 4(b)), which
emphasizes interactions with atoms outside the Hirshfeld surface, reveals pronounced
regions corresponding to chloride and sulfur atoms. These regions illustrate the strong
acceptor character of chloride ions and the participation of sulfur atoms from the
thiadiazole rings in intermolecular contacts. The complementary nature of the d; and de
surfaces confirms the directional hydrogen bonding between N-H donors and chloride
acceptors, as well as secondary contacts involving sulfur. The normalized contact distance
(dnorm) surface (Fig. 4(c)) provides a comprehensive overview of the strength and
significance of intermolecular interactions using a colour scale ranging from negative to
positive values [12-14].
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Intense red spots appear
in regions where
intermolecular separations are
shorter than the sum of van
der Waals radii, indicating
strong contacts. These red
regions are predominantly
localized around chloride ions
and hydrogen atoms of the
amino groups, clearly

identifying N-H---Cl
hydrogen bonds as the
dominant stabilizing

interactions within the lattice.

White areas correspond to
contacts close to van der Waals
separations, while blue regions
represent longer, less influential interactions. The fragment patch representation (Fig.
4(d)) further partitions the Hirshfeld surface according to neighbouring molecular
fragments. Distinct and well-defined patches surrounding chloride ions and thiadiazole
rings indicate specific, directional interactions, whereas broader patches are associated
with diffuse van der Waals contacts. Together, these surface features demonstrate that the
crystal packing is primarily controlled by hydrogen bonding centred on chloride ions,
reinforced by additional heteroatom-based interactions that collectively generate a robust
three-dimensional supramolecular framework.

Conclusion. A new oxo-bridged trinuclear nickel(ll) coordination cluster,
[NisO(TDAD)esCI3]CI, supported by 1,3,4-thiadiazole-2,5-diamine ligands, was
successfully synthesized and comprehensively characterized. Single-crystal X-ray
diffraction analysis revealed the formation of a centrosymmetric trinuclear NisO core in
which each Ni(ll) centre adopts a distorted octahedral coordination geometry. The

Fig. 4 Hirshfeld surface representations of
[NizO(TDAD)sCI3]ClI: (a) di map, (b) de map, (c) dnorm map
and (d) fragment patch map.
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structural study demonstrated that the u3-oxo bridge plays a crucial role in stabilizing the

trinuclear framework and promoting cooperative metal-metal interactions within the

cluster core. Extensive intermolecular N-H---Cl and N-H---N hydrogen-bonding

interactions further contribute to the stabilization of the crystal packing, generating a

robust three-dimensional supramolecular architecture. Hirshfeld surface analysis

confirmed that hydrogen-bonding interactions involving chloride ions represent the
dominant intermolecular contacts governing crystal packing stabilization. Comparative
analysis with related CCDC-reported Ni(ll) complexes demonstrated that the present
compound is structurally distinguished by its trinuclear oxo-bridged topology and
multidirectional supramolecular interaction network. Overall, the obtained results expand
the structural chemistry of nitrogen-rich oxo-bridged nickel(ll) clusters and provide
valuable insight into the relationship between coordination geometry and supramolecular
organization in multinuclear transition-metal systems.
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KPUCTAJIVIMUECKASA CTPYKTYPA U AHAJIN3 TIOBEPXHOCTHU
XUPHIPEJIBJAA KOMIIVIEKCA XJIOPUJA HUKEJIA (IT) C 1,3.,4-
TUAJIUA30JI-2,5-:JTNAMUHOM
Y Uncmumym npeonpunumamenscmea u neoazozuxu [Jenay, [llapop ynuya Pawuoosa,
360, 2Tepmesckuii 2ocyoapcmeennvlii ynusepcumem, yi. bapxamon aenoo, Tepmes.
SUncmumym obweti u neop2anuyeckoil xumuu Axademuu nayk Y3zbexucmana,
Tawxenm.
E-mail:ruziboyevaguzal22@gmail.com

Pedepar. Illpeonocviiku npobremvi. CUHTE3 M H3YYCHHE OKCO-MOCTOBBIX
TpeXbsAAepHBIX KoMmruiekcoB HuUKems(Il) sBnsercs BakHOW 00JACTHIO COBPEMEHHOU
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KOOPJAMHAIMOHHOW XMMUH, CBSI3aHHOM C CO3JJaHMEM MaTEpPUAJIOB C KOHTPOJUPYEMBIMU
CTPYKTYPHBIMU U (PYHKIIMOHAJIBHBIMU CBOMCTBAMH.

Ilenv: CuHTE3 HOBOTO OKCO-MOCTOBOTO TpexbsaepHoro 1,3,4-tuonunazon-2,5-
quaMuHa B TOpUCYTCTBUU xJjopuaa Hukemsi(Il) u  aHanm3 ero CTPYKTYPHBIX,
MOPGOJOTHYECKUX U CTIEKTPOCKOMTUYECKUX CBOMCTB.

Memooonocusi:  Koopaunaumonnoe  coenunenne Ni o (II)  cTpykTypHO
XapaKTepU30BAIOCh  MOHOKPUCTAJUIMYECKOM  PEHTreHOBCKOW  nudpakmueit, a
MEXMOJIEKYJIIPHbIE B3aUMOJACHUCTBUS B KPUCTAUIMYECKOM PEIIETKE CUCTEMATHYECKHU
M3Yy4YaJuch C TMOMOIIBIO TMOBEPXHOCTHOTO aHanm3a [upmdensaa. Hayynas HoBu3HA.
BbIl0  CHHTE3MpPOBAaHO HOBOE  KOMIUIEKCHOE  COEIMHEHUE C  YHHKaJbHBIMU
MOP(OJOTUYECKUMHU U KPUCTATUTMYECKUMU CBOMCTBAMHU.

Hayunas noeuszna: CUHTE3UPOBAHO HOBOE CII0)KHOE COEAMHEHUE C YHUKAJIBHBIMU
MOP(OJOTUYECKUMH U KPUCTAIUTHUECKUMHU CBONCTBAMU.

Ilonyuennvie 0annvle: BTN U3yUeHBI CTPYKTYpa U (HPU3UKO-XMMHYECKUE CBOMCTBA
BHOBb CUHTE3HUPOBAHHOTO KOOPJAHMHALIMOHHOTO COEIUHEHHS.

Knroueewie cnosa:

HuxeneBblit 0kcO-MOCTOBOM TpeXbsICPHBIM KOMIUIEKCHBIN MaTtepual, L1, Pentren,
AHanu3 noBepxHocTu Xupiidenba.

XapaKkTepuCTUKU:

- Kommnieke Obut cuntesupoBan B npucytctBuu conu Ni(Il), L1, stanona u Boabl.
- OH UMEeT JUCKPETHYIO CTPYKTYpY.

'Ruziboyeva G.S., ?Turayev X.X., 3Ibragimov A.B. *Abdiyeva D.M.,
’Nazarov Y.E.

1,3,4-TIADIAZOL-2,5-DIAMIN BILAN NIKEL (1) XLORIDNING KRISTALL
TUZILISHI VA HIRSHFELD SIRTI TAHLILI
'Denov tadbirkorlik va pedagogika instituti, Sharof Rashidov ko ‘chasi, 360-uy, *Termiz
davlat universiteti, Termiz sh., Barkamol aviod ko ‘chasi, 0 ‘zbekiston Fanlar
akademiyasi Umumiy va noorganik kimyo instituti, Toshkent shahri
E-mail:ruziboyevaguzal22@gmail.com
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Referat. Muammoning kelib chigishi. Okso-ko'prikli uch yadroli nikel (1) kompleks
birikmasini sintez qilish va o‘rganish zamonaviy koordinatsion kimyoning dolzarb
yo‘nalishi bo‘lib, tuzilma va funksional xususiyatlari boshqariladigan materiallar yaratish
bilan bog‘liq.

Magsad: Yangi 1,3,4 tiodiazol 2,5 diamin va nikel(ll) xlorid ishtirokida okso-
ko'prikli uch yadroli sintez qgilish hamda uning tuzilma, morfologik va spektroskopik
xususiyatlarini tahlil gilish.

Metodologiya: Ni (1) koordinatsion birikmasi strukturaviy jihatdan monokristall
rentgen difraksiyasi bilan tavsiflangan, kristall panjarasidagi molekulalararo o‘zaro
ta’sirlar esa Xirshfeld sirt tahlili yordamida tizimli ravishda o‘rganilgan. Ilmiy yangilik.
O‘ziga xos morfologik va kristall xossalarga ega bo‘lgan yangi kompleks birikma sintez

gilindi.

IImiy yangiligi. O‘ziga xos morfologik va kristall xususiyatlarga ega bo‘lgan yangi
kompleks birikma sintez gilindi.

Olingan natijalar: Sintez gilingan yangi koordinatsion birikmaning tuzilishi va fizik-
Kimyoviy xususiyatlari o‘rganildi.

Kalit so‘zlar: Nikel asosidagi okso-ko‘prikli uch yadroli kompleks birikma, L1, X-
Ray, Hirshfeld sirt tahlili.

Xususiyatlari:
- Kompleks Ni (I1) tuzi, L1, etanol va suv ishtirokida sintez gilindi.
- Diskret tuzilishga ega.
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O‘ZBEKISTON VA XORIJIY MAMLAKATLARDA DORIVOR
O‘SIMLIKLARNING O‘RGANILISHI

Jumayeva Dilnoza Abdusattor gizi
Denov tadbirkorlik va pedagogika instituti,
2-bosqgich magistranti
Tel:+998942043001

Dorivor o‘simliklarni o‘rganish tarixi insoniyat sivilizatsiyasining eng gadimiy
davrlariga borib tagaladi. Bugungi kunda ham farmakognoziya, etnobotanika, fitokimyo
hamda ekologiya fanlarining markaziy yo‘nalishlaridan biri bo‘lib qolmoqda. Biz
O‘zbekiston Respublikasi va xorijiy mamlakatlarda olib borilgan tadqiqotlarning tarixiy
bosqichlari, hozirgi holati hagida fikr yuritamiz.

Dorivor o‘simliklar hagida so‘z borar ekan, Abu Rayhon Beruniyni eslamaslik
mumkin emas. Uning xalq orasida “Saydana” deb nom olgan asari o‘simliklar nomi va
ularning xususiyatlarini tasnif qilishga bag’ishlangan. Asar asli tilshunoslikka oid manba
hisoblanadi. Unda dorivor o‘simlikllar nomi lug’at tartibida berilgan. Nomlar bir nechta
tilda berilgan. Eng yaxshi jihati o‘simliklarning ilim fandagi nomi va uning xalq orasida
ganaga nom bilan mashhurligi ham aniqg aytib o‘tilgan. Bu usul oddiy aholining dorivor
o‘simliklarni topishdagi zaxmatlarini bir necha barobarga kamaytirgan. Abu Rayhon
Beruniy “Kitob as-saydana fi-t-tibb” asarida dorivor o‘simliklar haqgida 674 tur va 90 ta
mahsulot hagida benazir ma’lumot bergan. Bu asar O‘rta Osiyo florasi haqidagi birinchi
sistematik tadqgiqot bo‘lib, o‘simliklarning morfologik tavsifi, yig‘ish muddatlari,
farmakologik ta’siri, ularni qo‘llanilish usullarini ilmiy jihatdan tasniflagan. Beruniyning
yutug‘i shundaki, u dorivor o‘simliklarni fagat empirik tajriba asosida emas, balki
kimyoviy va biologik xossalari bo‘yicha tahlil gilgan.

Abu Ali ibn Sino (Avitsenna) nomi bilan ham mashhur bo‘lib, uning “Al-Qonun
fi-t-tibb? asarida 800 dan ortiq dorivor o‘simlikni batafsil tasvirlab, ularning ontogenezi,
kimyoviy tarkibi, terapevtik ta’sirini tahlil qilib bergan. Uning yutug‘i dorivor

! Abu Rayhon Beruniy. Kitob as-saydana fi-t-tibb. —Toshkent: Fan nashriyoti, 1974. 5-12-betlar.
2 Abu Ali ibn Sino. Al-Qonun fi-t-tibb. — Toshkent: Fan nashriyoti, 1995.
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o‘simliklarni nafagat xalq tabobatida, balki ilmiy tibbiyotda qo‘llashning nazariy asosini
yaratganligi bilan ahamiyatlidir.

XX asrning ikkinchi yarmida dorivor o‘simliklarni o‘rganish va yetishtirishga
alohida e’tibor qaratildi. “O‘zbekistonda birinchi marta 1973-yilda Toshkent viloyati
Bo‘stonliq tumanidagi xo‘jaliklarda dorivor o‘simliklar ekila boshladi. Keyinroq (1978-
yilda) Namangan viloyati Pop tumanida Ibn Sino nomli dorivor o‘simliklar o‘stiriladigan
xo‘jalik tashkil qilindi. Bu davrda O‘rta Osiyo Davlat universiteti Botanika bog‘ida,
Fanlar akademiyasi Botanika institutida va boshga muassasalarda keng ko‘lamli
tadgiqotlar olib borildi.

Mustaqillik yillarida (1991-yildan keyin) dorivor o‘simliklarni o‘rganish va
yetishtirish yangi bosqichga ko‘tarildi. O°zbekiston Respublikasi Prezidentining 2020-yil
10-apreldagi PQ-4670-sonli qarori “Yovvoyi holda o‘suvchi dorivor o‘simliklarni
muhofaza gilish, madaniy holda yetishtirish, gayta ishlash va mavjud resurslardan ogilona
foydalanish chora-tadbirlari to‘g‘risida” dorivor o‘simliklar sohasini rivojlantirishda
muhim hujjat bo‘ldi. Ushbu garor asosida 9 ta dorivor o‘simliklar klasteri tashkil etildi,
yovvoyi resurslarni saglash va madaniy plantatsiyalarni barpo etish choralari ko‘rildi.
Hozirgi kunda Toshkent farmatsevtika instituti, O‘zbekiston Fanlar akademiyasi Botanika
instituti, O‘rmon xo°‘jaligi davlat qo‘mitasi va boshga ilmiy muassasalarda dorivor
o‘simliklarning biologik xilma-xilligi, farmakologik xossalari va resurslarini o‘rganish
bo‘yicha kompleks tadqiqotlar olib borilmoqda. “O‘zbekistonda dorivor o‘simliklarning
700 dan ortiq turi qayd etilgan, shulardan tabily sharoitda o‘sadigan va
madaniylashtirilgan 120 ga yaqin o‘simlik turlaridan ilmiy va xalg tabobatida
foydalaniladi.

Zamonaviy davrda O.Kahharovich Khojimatov®ning hissasini alohida ta’kidlash
lozim. O.K.Khojimatov “JlekapctBenne pactenus FOro-3amamnoro Tsu-Ilans™ (2008)
va “An overview of Ethnomedicinal plants of Uzbekistan” (Ethnobotany Research and
Applications, 2020) asarlarida O°‘zbekiston florasidagi 600 dan ortiq dorivor turini
etnobotanik va farmakognoz yondashuv bilan o‘rgangan. Uning yutug‘i endemik turlarni
inventarizatsiya gilish, ularning xalq tabobatidagi qo‘llanilishini ilmiy asoslashda bo‘ldi.
O.Abduraimov*ning “The Main Medicinal Plants in Arid Regions of Uzbekistan and

3 Kxosxumatos O.K. Jlekapcteenne pactenus FOro-3anannoro Tsau-Ians. — Tomkent, 2008. 322 C.
4 Abduraimov O.S., Li W., Shomurodov H.F., Feng Y. The Main Medicinal Plants in Arid Regions of Uzbekistan and Their
Traditional Use in Folk Medicine // Plants. 2023. Vol. 12. Ne 16. Article 2950. https://doi.org/10.3390/plants12162950
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Their Traditional Use in Folk Medicine” (Plants, 2023) asari cho‘l va adir zonalardagi 529
tur dorivor o‘simlikni tahlil qgilgan. O.Abduraimov adir hududlarda dorivor
o‘simliklarning ekologik moslashuvchanligini va xalq tabobatidagi qo‘llanilishini chuqur
o‘rgangan. Uning yutug‘i iqlim o‘zgarishi sharoitida resurslarni saglash bo‘yicha amaliy
tavsiyalar berishda yaqqol namoyon bo‘lgan.

O‘.Ahmedov®, A.Ergashev, A.Abzalov, M.Yulchiyeva, D.Mustafakulovlarning
“Dorivor o‘simliklar yetishtirish texnologiyasi va ekologiya” asari sovet davridan keyingi
yetishtirish tajribasini umumlashtirgan. Yetishtirish qonuniyatlari hagida juda gimmatli
ma’lumotlar berganligi bilan xarakterlidir. ~ Z.1.Sanoyev®, P.Q.Turdiyev, N.X.Alimova,
B.P.Berdimurodovlarning “Farmakognoziya” ishida ham O°‘zbekistondagi 700 dan ortiq
dorivor turini va ularning farmakologik xossalarini sistemalashtirgan.

H.X.Xolmatov'ning “Farmakognoziya 1 qism” ishida klaster tizimi va eksport
salohiyati tahlil gilgan.

X.K.Karshibayev®, T.X.Maxkamovlarning “Dorivor o‘simliklar biologiyasi va
ekologiyasi” nomli asarida o‘simliklarning biologik va ekologik xususiyatlari chuqur
o‘rganilgan.

D.Khamraeva® va A.Khujanovning hamkorlikdagi ishlarida Lamiaceae oilasiga
mansub efir moyli o‘simliklarning introduksiyasi va etnobotanikasi o‘rganilgan. Bu ishlar
O‘zbekiston Fanlar akademiyasi Botanika institutida dorivor o‘simliklar resurslarini
saglash va barqaror foydalanish strategiyasini ishlab chiqishga asos bo‘ldi.

Xorijiy mamlakatlarda dorivor o‘simliklarni o‘rganish tarixi ham qadimiy
davrlarga borib tagaladi. Qadimgi Xitoyda Shen Nung (miloddan avvalgi 2500-yillar)
dorivor o‘simliklar haqida birinchi qo‘llanmani tuzgan. Hindistonda Ayurveda tizimi
dorivor o‘simliklarni kompleks ravishda o‘rganib, bugungi kunda ham ularning 40-60%
dori vositalari o‘simlik xom ashyosidan tayyorlanadi. Yevropada farmakognoziya fani

5 Ahmedov O¢., Ergashev A., Abzalov A., Yulchiyeva M., Mustafakulov D. Dorivor o*simliklar yetishtirish texnologiyasi va
ekologiya. — Toshkent: Tafakkur bo‘stoni, 2018. 45-47-betlar. 224 b.

6 Sanoyev Z.1., Turdiyev P.Q., Alimova N.X., Berdimurodov B.P. Farmakognoziya. Darslik. — Toshkent, 2023. 417 b.

7 Xolmatov H.X. Farmakognoziya. | gism. — Toshkent, 2023. 210-212-betlar. 404 b.

8 Karshibayev X K., Maxkamov T.X. Dorivor o‘simliklar biologiyasi va ekologiyasi. — Guliston: “Ziyo Nashr-Matbaa”
nashriyoti, 2022. 245 b.

® Khamraeva D.T., Fakhriddinova D., Khojimatov O., Bussmann R.W., Abdinazarov S.K. Introduction of valuable medicinal
plants of traditional medicine of Lamiaceae family in the conditions of the Tashkent Botanical Garden // Ethnobotany
Research and Applications. 2024, Vol. 29. P. 1-12. Rasmiy havola:
https://ethnobotanyjournal.org/index.php/era/article/view/6011
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XVII-XIX asrlarda shakllangan bo‘lib, Dioskoridning “Materia medica”™ asari (I asr) va
Galen asarlari asos bo‘ldi. Rossiyada A.F. Gammerman, A.P. Orexov va boshqa olimlar
O‘rta Osiyo dorivor o‘simliklarini chuqur o‘rgandilar. Zamonaviy davrda Xitoyning
an’anaviy tibbiyoti (TCM), Hindistonning Ayurveda va Yevropa mamlakatlaridagi
farmatsevtika sanoati dorivor o‘simliklarni biotexnologiya va nanotexnologiya usullari
bilan birgalikda o‘rganmoqda.

Hozirgi holatda O‘zbekiston Respublikasida dorivor o‘simliklarni o‘rganish ilmiy-
tadqiqot institutlari, oliy ta’lim muassasalari va klasterlar tizimida olib borilmoqgda. Fanlar
akademiyasi Botanika instituti va Botanika bog‘ida efir moyli, dorivor va bo‘yoqli
o‘simliklar laboratoriyalari faoliyat yuritmoqgda. 1997-yilda “Safro haydovchi Hojimatov
yig‘masi” kabi dorivor yig‘malar yaratildi va tibbiyotda qo‘llashga ruxsat etildi. Prezident
garorlari (PQ-3532, PQ-5707, PQ-4670) asosida farmatsevtika sanoatini rivojlantirish va
dorivor o‘simliklar resurslarini barqaror boshqarish choralari kuchaytirildi. Natijada,
2020-yildan keyin dorivor o‘simliklar yetishtirish klasterlari soni ortib, eksport salohiyati
oshdi.

Xorijiy tajribada Xitoy va Hindiston dorivor o‘simliklarning 80% dan ortig‘ini
madaniy holda yetishtiradi va global bozorga yetkazib beradi. Yevropa Ittifogida
farmakognoziya laboratoriyalari kimyoviy tarkib va standartlashtirishga katta e’tibor
qaratadi. O‘zbekiston bu tajribani o‘zlashtirib, introduksiya va iqlimlashtirish orqali
mahalliy florani boyitmoqda. Hozirgi holatda iglim o‘zgarishi va antropogen ta’sir tufayli
ba’zi dorivor o‘simliklar kamayib bormoqgda, shuning uchun muhofaza va barqaror
foydalanish dolzarb masaladir. Surxondaryo viloyati kabi mintagalarda dorivor
o‘simliklar resurslari boy bo‘lib, ularni o‘rganish va gayta ishlash istigbollari katta.

Xorijlik tadgigotchilar S.W.Eisenman'®, D.E.Zaurov va L.Struwe tahriridagi
monumental “Medicinal Plants of Central Asia: Uzbekistan and Kyrgyzstan” nomli asari
diggatga sazavordir. Bu kitob Rutger universiteti (AQSh) va O‘zbekiston, Qirg‘iziston
olimlari hamkorligida yaratilgan birinchi ingliz tilidagi yirik asar bo‘lib, Markaziy
Osiyoning 200 dan ortiqg muhim dorivor o‘simligini taksonomiya, morfologiya, ekologiya,
etnobotanika, fitokimyo va farmakologiya jihatdan batafsil yoritib bergan. S.Eisenman va
D.Zaurovlarning yutug‘i shundaki, ular ko‘plab turlarning dorivor xossalarini birinchi

10 Sasha Eisenman, David Zaurov, Lena Struwe. Medicinal Plants of Central Asia: Uzbekistan and Kyrgyzstan. — New York:
Springer, 2013. 340 p.
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marta ingliz tilida hujjatlashtirganlar, yuzlab rangli fotosuratlar va ingliz-rus lug‘atlarini
tuzganlar. Kitob O‘zbekiston florasining geografik, iqlimiy va vegetatsiya xususiyatlarini
ham tahlil qilgan bo‘lib, Surxondaryo kabi janubiy hududlar uchun muhim manba
hisoblanadi. Bu asar xorijiy olimlarning Markaziy Osiyo dorivor o‘simliklarini ilmiy
jihatdan “kashf etishida” muhim qadam bo‘lgan va keyingi xalgaro loyihalarga asos
yaratdi.

R.W.Bussmann!! ning hamkorlikdagi “An overview of Ethnomedicinal plants of
Uzbekistan” (Ethnobotany Research and Applications, 2020) magolasi muhim
tadgiqotlardan biri hisoblanadi. Bussmannning yutug‘i etnobotanik metodlarni (yarim
strukturalashtirilgan intervyular, ekspeditsiyalar) shaklida qo‘llab, O‘zbekistonda 117 tur
dorivor o‘simlikni 45 oila va 94 turkum bo‘yicha hujjatlashtirishdagi mehnatlari orgali
aniq ko‘ringan. U O‘zbekistonni Markaziy Osiyoning dorivor o‘simliklar xilma-xilligi
markazi sifatida baholagan va endemizm darajasini ta’kidlagan. Bussmannning boshqa
ishlari  (masalan, 2020-yildagi  bir gator maqolalar) Markaziy  Osiyo
etnofarmakologiyasini global kontekstda solishtirishga yordam beradi.

F.Sharopov!?ning “Aromatic Medicinal Plants from Tajikistan (Central Asia)”
magolasida hamda Markaziy Osiyo bo‘yicha keyingi tadqiqotlari efir moyli
o‘simliklarning fitokimyosini chuqur o‘rgangan. F.Sharopovning yutug‘i 18 ta aromatik
o‘simlikning ikkilamchi metabolitlar tarkibini va biologik faolligini aniqlashida bo‘ldi.
Bu ishlar O‘zbekistonning Surxondaryo va boshqa tog‘li zonalardagi shunga o‘xshash
turlar (yalpiz, shuvoq) uchun giyosiy tahlil imkonini beradi.

Y.Gafforov'® va hamkorlarining “Exploring biodiversity and ethnobotanical
significance of Solanum species in Uzbekistan” magolasida Solanum jinsining 8 turini (S.
dulcamara, S. lycopersicum va boshgalar) etnobotanik va farmakologik jihatdan batafsil
ko‘rib chiggan. Ularning yutug‘i O‘zbekistonda Solanum turlarining morfologiyasi,
targalishi, fenologiyasi, farmakologiyasi va fitokimyosini birinchi marta kompleks tahlil

11 Khojimatov O. K., Khamraeva D. T., Khujanov A. N., & Bussmann R. W. (2020). An overview of Ethnomedicinal plants
of Uzbekistan. Ethnobotany Research and Applications, 20, 1-19. https://doi.org/10.32859/era.20.08.1-19

12 Sharopov F. S., Zhang, H., Wink, M., & Setzer, W. N. (2015). Aromatic Medicinal Plants from Tajikistan (Central Asia).
Medicines, 2(1), 28-46. https://doi.org/10.3390/medicines2010028

13 Gafforov Y., Raseta M., Zafar M., Makhkamov T., Yarasheva M., Chen J.-J., Zhumagul M., Wang M., Ghosh S., Abbasi
A.M., Yuldashev A., Mamarakhimov O., Alosaimi A.A., Berdieva D., Rapior S. Exploring biodiversity and ethnobotanical
significance of Solanum species in Uzbekistan: unveiling the cultural wealth and ethnopharmacological uses // Frontiers in

Pharmacology. 2024. 14. 1287793. https://doi.org/10.3389/fphar.2023.1287793
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gilishgan. Bu tadgiqot O‘zbekiston florasi uchun yangi yo‘nalish ochdi va xalgaro
hamkorlikni kuchaytirdi.

N.Aldayarov!* va hamkorlarining “An ethnoveterinary study of wild medicinal
plants used by the Kyrgyz farmers” va “An ethnobotanical study of plants and traditional
herbal therapies in the Kara-Koy Gorge, Kyrgyz Republic” ishlarida Markaziy Osiyo
etnoveterinariyasini o‘rgangan. N.Aldayarovning yutug‘i uy hayvonlari kasalliklarida
qo‘llaniladigan yovvoyi o‘simliklarni hujjatlashtirish  va tayyorlash usullarini
tizimlashtirishida bo‘ldi. Bu ishlar O‘zbekistonning qo‘shni hududlari bilan qiyosiy tahlil
uchun fundament bo‘la oladi.

Longwood Gardens® (AQSh) botaniklari va Plant Collecting Collaborative
guruhining O‘zbekistondagi ekspeditsiyalari noyob va tahdid ostidagi turlarni yig‘ish va
saqlash bo‘yicha xalgaro hamkorlikni boshlagan. Ularning yutug‘i O‘zbekiston florasi
bilan hamkorlikdagi urug va gerbariy to‘plamlarini yaratishda namoyon bo‘ldi.

Bundan tashqari, Pedanius Dioskorides®ning “De Materia Medica” asarida 657 ta
o‘simlik tasvirlangan; Li Shizhen’ “Ben Cao Gang Mu” ishida 1892 ta dori va 11 000
retseptni 0‘z ichiga oladigan ma’lumotlar uchraydi; Shen Nung'® “Shen nong ben cao
jing” ishi birinchi dorivor qo‘llanma hisoblanadi; Barbara Griggs*® “Green Pharmacy” ilk
bor G‘arb tabobatining tarixini ochib bergan; David Hoffman? “Medical Herbalism”
klinik amaliyotni birlashtirgan; Andrew Chevallier? “Encyclopedia of Herbal Medicine”
550 ta o°‘simlikka ensiklopedik tavsif tayyorlagan.

Yugoridagi tadgiqotlardan ayon bo‘ladiki, dorivor o‘simliklar bo‘yicha xorijda
hamda respublikamizda juda keng gamrovli ishlar amalga oshirilgan. Ularning kimyoviy,

14 Aldayarov N., Tulobaev A., Salykov R., Jumabekova J., Kydyralieva B., Omurzakova N., Kurmanbekova G.,
Imanberdieva N., Usubaliev B., Borkoev B., Salieva K., Salieva Z., Omurzakov T., Chekirov K. An ethnoveterinary study
of wild medicinal plants used by the Kyrgyz farmers // Journal of Ethnopharmacology. 2022. 285. 114842.
https://doi.org/10.1016/j.jep.2021.114842

15 Zale P. Uncharted Territory: Plant Exploration in Uzbekistan // Longwood Gardens Blog. 2019. January 10.
https://longwoodgardens.org/blog/2019-01-10/uncharted-territory-plant-exploration-uzbekistan

16 Dioscorides Pedanius (of Anazarbus). De materia medica. Translated and edited by Lily Y. Beck. Hildesheim: Olms-
Weidmann, 2005. xxviii + 540 p. (Altertumswissenschaftliche Texte und Studien, Band 38). ISBN 3-487-12881-0.

1" Uiversity of California Press seriyasi: https://www.ucpress.edu/series/ben-cao-gang-mu-16th-century-chinese-
encyclopedia-of-materia-medica-and-natural-history

18 Shen Nong. Shen Nong Ben Cao Jing (The Divine Farmer’s Materia Medica) / Transl. by Yang Shou-zhong. Boulder, CO:
Blue Poppy Press, 1998.

19 Barbara Griggs Green Pharmacy. — Rochester: Healing Arts Press, 1997. 400 p.

20 David Hoffman Medical Herbalism. — Rochester: Healing Arts Press, 2003. 672 p.

21 Andrew Chevallier Encyclopedia of Herbal Medicine. —London: DK Publishing, 2016. 336 p.
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morfologik, farmokologik va boshga xususiyatlari yaxshi o‘rganilgan. Birog Surxondaryo
viloyatida va O°‘zbekistonning boshqa hududlarida deyarli o‘rganilmagan dorivor
o‘simliklar mavjud. Masalan, noyob Ferula turlari (Ferula tadshikorum va boshgalar),
ba’zi endemik Astragalus va Lagochilus turlari, shuningdek, tog‘li zonalardagi kam
uchraydigan Lamiaceae va Asteraceae vakillari kimyoviy tarkibi, farmakologik ta’siri va
ekologik holati bo‘yicha to‘liq o‘rganilmagan. Ular iqlim o‘zgarishi va antropogen ta’sir
tufayli yo‘qolib ketish xavfi ostida. Kelgusidagi tadqiqotlar ushbu bo‘shliglarni to‘ldirishi
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THE EFFECTIVENESS OF PHONICS-BASED INSTRUCTION IN
DEVELOPING ENGLISH PRONUNCIATION SKILLS AMONG PRIMARY
SCHOOL LEARNERS

Oyturayeva Mavluda Bahodir gizi
Master’s Student, Department of Foreign Language and Literature
(English Language) Termez State Pedagogical Institute
Shirnazarova Zamira Abdinazarovna
Scientific supervisor, PhD, Termez State Pedagogical Institute

Abstract: This article examines the effectiveness of phonics-based instruction in
developing English pronunciation skills among primary school learners. Phonics is
recognized as an essential approach that helps young learners establish relationships
between letters and sounds, thereby improving pronunciation accuracy and reading
fluency. The study explores the theoretical foundations of phonics instruction and its
practical application in primary English language classrooms. Particular attention is
given to the role of phonics activities in enhancing learners’ phonemic awareness, sound
discrimination, and oral communication skills. The findings suggest that systematic
phonics instruction contributes significantly to the development of accurate pronunciation
and increases learners’ confidence in using English in classroom interactions.
Keywords: phonics, pronunciation, primary education, English language teaching,
phonemic awareness, young learners, language acquisition.

Annotatsiya: Ushbu maqolada boshlang ‘ich ta’limda ingliz tili talaffuz ko ‘nikmalarini
rivojlantirishda foniks (phonics) asosidagi o ‘qitish yondashuvlarining samaradorligi
tahlil gilinadi. Foniks usuli o ‘quvchilarga harf va tovushlar o ‘rtasidagi bog ‘liglikni
anglashga yordam berib, talaffuz anigligi hamda o ‘qish malakasini rivojlantiradi.
Tadgiqotda foniks metodikasining nazariy asoslari va uning boshlang ‘ich sinflardagi

amaliy qo ‘llanilishi yoritilgan. Shuningdek, foniks mashg ‘ulotlarining fonematik eshituv,
tovushlarni farqlash va og‘zaki nutq ko ‘nikmalarini shakllantirishdagi o ‘rni tahlil
gilingan. Natijalar foniks asosidagi tizimli ta’lim o ‘quvchilarning to‘g‘ri talaffuzini
rivojlantirish hamda ingliz tilida mulogot qilishga bo ‘lgan ishonchini oshirishini
ko ‘rsatadi.
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Kalit so‘zlar: foniks, talaffuz, boshlang ‘ich ta’lim, ingliz tilini o ‘qitish, fonematik ong,
yosh o ‘quvchilar, til o zlashtirish.
Annomayusa: B oannoii cmamve paccmampusaemcst 3¢hexmusHocms poHemuiecko2o
nooxooa (phonics) 6 paszeumuu HABLIKOE AHIUNUCKO20 NPOUSHOWEHUS ) YVUAUJUXCSL
HayanvHou wxovl. Memoo phonics nomocaem oemsam YCMAHABIUBAMb CBA3b MENCOY
6yl<6a]l/lu u 36yKadmMu, 4mo CI’lOCO5CI’I’16y€m YAYyHYuleHUuro npasujibHocmu npousHOULeHUA u
Haevlkoe umenus. B uccrnedosanuu oceearomcsa meopemudecKkue OCHO6bl OaHHO20
noo0xo0a u 0COOeHHOCmuU e20 npakmu4eckozco npumMerReHusl Ha ypokax AHSTIUUCKO20 A3bIKA
6 HayanvHou wkone. Ocoboe enumanue y()eﬂﬂemc;z paseumuio d)OH@MdWlM’iGCKOZO
BOCNpUAMUSL, PA3IUYEHUIO 38YKO8 U (DOPMUPOBAHUIO YCMHOU peyu  YYAUUXcs.
P€3yﬂbmambl nokasovledrom, ymo cucmemamudecKkoe Ucnojlbzoearue phon iCS
cnoco6cm6yem bonee MOYHOMY NPOUSHOWEHUIO U noebluiaem YBepeHHOCHb Ooemell 6
UCNONBL306AHUU AHSTIUUICKO20 S3bIKA 6 npoyecce 06LL;€HM}Z.
Knrwouesvie cnosa: ¢honemuueckuii mMemoo, nNpousHouileHue, HA4aIbHoe 00pazosamue,
06yquue aHZJZMZZCKOMy A3bIKY, quHeMamuquKoe eocnpusamue, maaowue WKOJIbHUKU,
YCBO€HUE A3blKA.
INTRODUCTION

The development of accurate pronunciation is one of the fundamental objectives
of foreign language learning, particularly in primary education where learners establish
the foundation for future language proficiency. In English language teaching,
pronunciation plays a crucial role in effective communication, as it directly influences
learners’ ability to understand and be understood by others. However, English
pronunciation often presents challenges for young learners due to the complex relationship
between spelling and sound. Recent developments in language pedagogy have highlighted
the importance of phonics-based instruction as an effective approach to teaching
pronunciation in the early stages of language learning. Phonics focuses on the systematic
relationship between letters and sounds, enabling learners to decode words, improve
reading skills, and develop more accurate pronunciation patterns. Through phonics
activities, children become familiar with English sound systems and gradually acquire the
ability to recognize, produce, and distinguish individual phonemes. The increasing
emphasis on communicative competence in modern education has created a need for
teaching methods that support both pronunciation and literacy development. Phonics-
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based approaches address this need by integrating listening, speaking, reading, and
spelling skills into a unified learning process. These approaches are particularly valuable
in primary classrooms where learners are naturally responsive to interactive, multisensory,
and activity-based instruction. Researchers in the field of language education have noted
that early phonological awareness significantly contributes to successful language
acquisition. Learners who receive systematic phonics instruction tend to demonstrate
greater confidence in oral communication, improved reading fluency, and enhanced
pronunciation accuracy. As a result, phonics has become an essential component of many
English language teaching programs worldwide.
This study explores the role of phonics-based approaches in teaching English
pronunciation in primary education. It aims to examine the pedagogical value of phonics
instruction, identify its key principles, and evaluate its contribution to the development of
pronunciation skills among young English language learners.
MAIN BODY

Teaching pronunciation at the primary level requires methods that are both engaging
and effective. Young learners acquire language more successfully when they are exposed
to meaningful and interactive learning experiences. Among the various approaches used
in English language teaching, phonics has gained significant recognition for its ability to
connect spoken and written language. By teaching learners the relationship between letters
and sounds, phonics provides a solid foundation for pronunciation development. Phonics
instruction begins with the introduction of individual letter sounds rather than letter
names. Learners are encouraged to recognize and pronounce sounds accurately before
combining them into words. This process helps children develop phonemic awareness,
which refers to the ability to hear, identify, and manipulate individual sounds in words.
Strong phonemic awareness is essential for both reading and pronunciation because it
enables learners to distinguish between similar sounds and produce them correctly. One
of the main advantages of phonics-based instruction is its systematic nature. Sounds are
introduced gradually, allowing learners to build their knowledge step by step. For
example, students may first learn simple consonant sounds such as /b/, /m/, and /s/,
followed by short vowel sounds. Once these sounds are mastered, learners practice

blending them to form words such as “bat,” “map,” and “sit.” Through repeated exposure

and practice, pronunciation becomes more natural and accurate. Multisensory phonics
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activities play an important role in primary education. Teachers often combine visual,
auditory, and kinesthetic techniques to enhance learning outcomes. Flashcards, picture-
word matching exercises, songs, chants, and pronunciation games help learners associate
sounds with symbols while maintaining high levels of motivation. Such activities create a
positive learning environment where children can practice pronunciation without fear of
making mistakes. Phonics instruction also contributes to the improvement of reading
fluency. As learners become familiar with sound-letter correspondences, they can decode
unfamiliar words more easily. This ability reduces dependence on memorization and
encourages independent learning. Furthermore, accurate decoding supports proper
pronunciation because learners can apply phonics rules when encountering new
vocabulary. Despite its advantages, phonics instruction should not be viewed as the only
method for teaching pronunciation. English contains many irregular words whose
pronunciation does not always correspond to standard phonics patterns. Therefore,
phonics should be supplemented with listening activities, authentic audio materials,
classroom interaction, and communicative speaking tasks. A balanced approach allows
learners to develop both pronunciation accuracy and communicative competence. Modern
educational technologies have further expanded the possibilities of phonics instruction.
Interactive applications, digital games, and multimedia resources provide learners with
immediate feedback on pronunciation and allow them to practice independently. These
tools increase engagement and make pronunciation practice more accessible and
enjoyable for young learners. The effectiveness of phonics-based approaches depends
largely on the teacher’s ability to select appropriate activities and adapt instruction to
learners’ developmental needs. When implemented systematically and consistently,
phonics serves as a powerful tool for improving English pronunciation, strengthening
phonological awareness, and supporting overall language acquisition in primary
education.
CONCLUSION

Phonics-based instruction plays a significant role in developing English pronunciation
skills among primary school learners. By establishing a clear connection between letters
and sounds, phonics helps young learners improve pronunciation accuracy, phonemic
awareness, and reading abilities. The systematic nature of phonics instruction enables
children to acquire pronunciation skills gradually and confidently. The study demonstrates
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that phonics activities support not only correct sound production but also broader language
development, including reading fluency and oral communication. Interactive and
multisensory phonics exercises increase learner motivation and create opportunities for
meaningful language practice. At the same time, effective pronunciation teaching requires
the integration of phonics with listening, speaking, and communicative activities to
address the complexities of English pronunciation. Overall, phonics-based approaches
provide a strong foundation for early English language learning and contribute to the
successful development of pronunciation competence in primary education. Their
consistent implementation can enhance learners’ confidence, improve language
performance, and facilitate long-term language acquisition.
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NOGIRONLIGI BO‘LGAN SHAXSLARNING O¢Z-O°‘ZINI BAHOLASHI VA
IJTIMOILY QO‘LLAB-QUVVATLASH O‘RTASIDAGI BOG‘LIQLIKNING
PSIXOLOGIK ASOSLARI.

Abdurasulova Mehrigul Abdurashid qizi

Termiz Davlat Universiteti Ijtimoiy fanlar fakulteti Amaliy psixologiya 3-bosgich 123-
guruh talabasi

Annotatsiya: Ushbu maqolada nogironligi bo‘lgan shaxslarning o‘z-o‘zini baholash
darajasi va ularga ko‘rsatiladigan ijtimoiy qo‘llab-quvvatlash o‘rtasidagi bog‘liglikning
psixologik asoslari tahlil qilinadi. Tadqgiqotda o‘z-o‘zini baholashning shaxs psixologik
holati, ijtimoiy moslashuvi hamda hayot sifati bilan uzviy alogadorligi yoritilgan.
Shuningdek, oilaviy, do‘stona va institutsional qo‘llab-quvvatlashning nogironligi
bo‘lgan shaxslarning o‘ziga bo‘lgan ishonchi, motivatsiyasi va ijtimoiy faolligiga ta’siri
ilmiy manbalar asosida ko‘rib chiqilgan. Tadqiqot natijalari ijtimoiy qo‘llab-quvvatlash
darajasi yuqori bo‘lgan shaxslarda ijobiy 0‘z-0°zini baholash ko‘rsatkichlari ham yuqori
bo‘lishini ko‘rsatadi. Magolada nogironligi bo‘lgan shaxslarning psixologik farovonligini
oshirishda kompleks psixologik va ijtimoiy yordam tizimini takomillashtirish bo‘yicha
tavsiyalar ishlab chigilgan.

Kalit so‘zlar: Nogironligi bo‘lgan shaxslar, o0‘z-o‘zini baholash, ijtimoiy qo‘llab-
guvvatlash, psixologik moslashuv, psixologik farovonlik.
Kirish

Zamonaviy jamiyatda nogironligi bo‘lgan shaxslarning huquqlari, ijtimoiy faolligi
va psixologik farovonligini ta’minlash dolzarb masalalardan biri hisoblanadi. Insonning
jamiyatdagi o‘rni nafagat uning jismoniy imkoniyatlari, balki o‘ziga bo‘lgan munosabati,
0°z qadr-qimmatini anglash darajasi va ijtimoiy muhit tomonidan qo‘llab-quvvatlanishiga
ham bevosita bog‘ligdir. Shu jihatdan nogironligi bo‘lgan shaxslarning o‘z-o‘zini
baholashi va wularga ko‘rsatiladigan ijtimoiy qo‘llab-quvvatlash o‘rtasidagi
munosabatlarni psixologik nuqtai nazardan o‘rganish muhim ilmiy-amaliy ahamiyat kasb
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etadi. O‘z-o‘zini baholash shaxsning o°‘z imkoniyatlari, qobiliyatlari va jamiyatdagi
mavqeiga nisbatan shakllangan subyektiv munosabatini ifodalaydi. Ijobiy o‘z-o‘zini
baholash insonning ruhiy bargarorligi, ijtimoiy moslashuvi va hayotdan qonigish
darajasini oshiradi. Aksincha, salbiy o‘z-o‘zini baholash depressiv holatlar, ijtimoiy
chekinish va motivatsiyaning pasayishiga olib kelishi mumkin. Nogironligi bo‘lgan
shaxslarda esa bu jarayon yanada murakkab kechadi, chunki ular ko‘pincha jismoniy,
Ijtimoiy va psixologik to‘siqlarga duch keladilar.

[jtimoiy qo‘llab-quvvatlash shaxsning oila a’zolari, do‘stlari, ta’lim muassasalari,
ish jamoalari hamda davlat va nodavlat tashkilotlari tomonidan ko‘rsatiladigan moddiy,
ma’naviy va emotsional yordamni o°‘z ichiga oladi. Psixologik tadgiqotlar shuni
ko‘rsatadiki, kuchli ijtimoiy qo‘llab-quvvatlash tizimi shaxsning stressga chidamliligini
oshiradi, o‘ziga bo‘lgan ishonchini mustahkamlaydi va ijtimoily integratsiyasini
ta’minlaydi. Aynigsa, nogironligi bo‘lgan shaxslar uchun qo‘llab-quvvatlovchi muhit
ularning o‘z imkoniyatlarini to‘liq namoyon etishlari va jamiyat hayotida faol ishtirok
etishlariga xizmat qiladi. So‘nggi yillarda inklyuziv jamiyatni shakllantirish, nogironligi
bo‘lgan shaxslarning huquqlarini himoya qilish hamda ularning psixologik salomatligini
mustahkamlash masalalariga alohida e’tibor garatilmoqda.

Tadgiqot usullari va metodologiyasi

Mazkur tadqiqot nogironligi bo‘lgan shaxslarning o‘z-o‘zini baholashi va ijtimoiy
qo‘llab-quvvatlash  darajasi  o‘rtasidagi  bog‘liglikni aniglash hamda ushbu
munosabatlarning psixologik asoslarini o‘rganishga qaratildi. Tadqiqotda kompleks
yondashuv asosida nazariy va empirik usullardan foydalanildi. Tadgigotning nazariy
asosini shaxs psixologiyasi, ijtimoiy psixologiya va inklyuziv ta’lim yo‘nalishlaridagi
ilmiy manbalar tashkil etdi. Xususan, o‘z-o°zini baholash nazariyalari, ijtimoiy qo‘llab-
quvvatlash konsepsiyalari hamda nogironligi bo‘lgan shaxslarning psixologik
moslashuviga oid ilmiy tadgiqgotlar tahlil gilindi. Mavzuga oid mahalliy va xorijiy ilmiy
adabiyotlar giyosiy o‘rganilib, muammoning zamonaviy talqini va ilmiy yondashuvlari
umumlashtirildi. Empirik tadgiqotda 1845 yosh oralig‘idagi turli toifadagi nogironligi
bo‘lgan 120 nafar respondent ishtirok etdi. Ishtirokchilar tanlovi ixtiyoriylik va maxfiylik
tamoyillari asosida amalga oshirildi. Tadqiqot jarayonida respondentlarning o‘z-o‘zini
baholash darajasini aniqlash uchun Rosenbergning “O‘z-o‘zini baholash shkalasi”,
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ijtimoiy qo‘llab-quvvatlash darajasini baholash uchun esa ko‘p o‘Ichovli ijtimoiy qo‘llab-
quvvatlash shkalasidan foydalanildi.

Ma’lumotlarni yig‘ish jarayonida anketa so‘rovi, psixologik testlar va yarim
tuzilmaviy suhbat metodlari qo‘llanildi. Anketa respondentlarning demografik
xususiyatlari, ta’lim darajasi, oilaviy holati va ijtimoiy faolligiga oid ma’lumotlarni olish
imkonini berdi. Suhbatlar orqali esa ularning shaxsiy tajribalari, jamiyat bilan o‘zaro
munosabatlari va qo‘llab-quvvatlash tizimiga nisbatan qarashlari chuqur o‘rganildi.
Olingan natijalar statistik tahlil usullari yordamida gayta ishlandi. Deskriptiv statistika,
korrelyatsion tahlil hamda taqqoslash metodlari qo‘llanib, 0°z-0‘zini baholash va ijtimoiy
qo‘llab-quvvatlash ko‘rsatkichlari o‘rtasidagi bog‘liglik darajasi aniqlandi. Tadqiqot
natijalarining ishonchliligini ta’minlash maqgsadida ma’lumotlar bir necha bosqichda
tekshirildi va tahlil qilindi. Tadgigot metodologiyasi insonparvarlik, obyektivlik,
tizimlilik va ilmiylik tamoyillariga asoslandi. Shu bilan birga, ishtirokchilarning
huquglari, shaxsiy ma’lumotlari maxfiyligi va tadqiqotda ishtirok etishning ixtiyoriyligi
to‘lig ta’minlandi. Mazkur metodologik yondashuv nogironligi bo‘lgan shaxslarning o‘z-
o‘zini baholashi va ijtimoiy qo‘llab-quvvatlash o‘rtasidagi psixologik bog‘liglikni har
tomonlama va ishonchli tahlil gilish imkonini berdi.

Tadgiqot natijalari

Tadqiqot davomida nogironligi bo‘lgan shaxslarning o‘z-o‘zini baholash darajasi
hamda ularga ko‘rsatilayotgan ijtimoiy qo‘llab-quvvatlashning psixologik ahamiyati
o‘rganildi. Empirik ma’lumotlar tahlili natijasida respondentlarning aksariyatida o‘z-
o‘zini baholash ko‘rsatkichlari ijtimoiy qo‘llab-quvvatlash darajasiga bevosita bog‘liq
ekanligi aniglandi. Tadqiqotda ishtirok etgan 120 nafar respondentning 32,5 foizida o‘z-
o‘zini baholash darajasi yuqori, 46,7 foizida o‘rtacha va 20,8 foizida past darajada ekanligi
qayd etildi. Shu bilan birga, respondentlarning 61,7 foizi oila a’zolari tomonidan yetarli
darajada qo‘llab-quvvatlanishini bildirgan bo‘lsa, 24,2 foizi qisman, 14,1 foizi esa
ijtimoiy qo‘llab-quvvatlash yetarli emasligini ta’kidlagan.

Korrelyatsion tahlil natijalari o‘z-0‘zini baholash va ijtimoiy qo‘llab-quvvatlash
o‘rtasida musbat bog‘liglik mavjudligini ko‘rsatdi (r = 0,68; p < 0,01). Bu ko‘rsatkich
ijtimoiy qo‘llab-quvvatlash darajasi ortishi bilan shaxsning o‘ziga bo‘lgan ishonchi, o‘z
gadr-gimmatini anglash darajasi va ijtimoiy faolligi ham oshishini tasdiglaydi. Tahlillar
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shuni ko‘rsatdiki, oilaviy qo‘llab-quvvatlash respondentlarning psixologik holatiga eng
kuchli ta’sir ko‘rsatuvchi omil hisoblanadi. Oila a’zolarining doimiy ruhiy yordami va
1jobiy munosabati mavjud bo‘lgan ishtirokchilarda o‘z-o0‘zini baholash ko‘rsatkichlari
sezilarli darajada yuqori bo‘ldi. Bundan tashqari, do‘stlar va yaqinlar tomonidan
beriladigan emotsional yordam ham shaxsning ijtimoiy moslashuviga ijobiy ta’sir
ko‘rsatishi aniqlandi. Ta’lim muassasalari va mehnat jamoalaridagi inklyuziv muhitning
mavjudligi ham respondentlarning o0‘z imkoniyatlariga bo‘lgan  ishonchini
mustahkamlovchi omillardan biri sifatida namoyon bo‘ldi. Inklyuziv muhitda faoliyat
yuritayotgan respondentlarning 74 foizi o‘zlarini jamiyatning to‘laqonli a’zosi sifatida his
qilishlarini bildirgan bo‘lsa, bunday imkoniyatlardan cheklangan respondentlar orasida
ushbu ko‘rsatkich 43 foizni tashkil etdi.

Suhbatlar natijalari nogironligi bo‘lgan shaxslar orasida diskriminatsiya,
stereotiplar va ijtimoiy cheklovlarning mavjudligi 0‘z-o°zini baholashning pasayishiga
sabab bo‘lishini ko‘rsatdi. Aynigsa, jamiyat tomonidan salbiy munosabatga duch kelgan
respondentlarda xavotir, ijtimoiy chekinish va o‘z imkoniyatlarini past baholash holatlari
ko‘proq uchradi. Umuman olganda, tadqiqot natijalari nogironligi bo‘lgan shaxslarning
0‘z-o‘zini baholashi ijtimoiy qo‘llab-quvvatlash darajasi bilan chambarchas bog‘liq
ekanligini tasdigladi. Qo‘llab-quvvatlovchi ijtimoiy muhit, oilaviy yordam va inklyuziv
munosabatlar ularning psixologik farovonligi hamda ijtimoiy moslashuvini yaxshilashda
muhim omil bo‘lib xizmat qilishi aniglandi.

Muhokama

Tadgigot natijalari nogironligi bo‘lgan shaxslarning o°‘z-o°‘zini baholashi va
ijjtimoiy qo‘llab-quvvatlash darajasi o‘rtasida sezilarli musbat bog‘liglik mavjudligini
ko‘rsatdi. Olingan ma’lumotlar shuni tasdiqlaydiki, shaxsning o‘z imkoniyatlarini ganday
baholashi ko‘p jihatdan uning ijtimoiy muhitda qanchalik qo‘llab-quvvatlanishi bilan
belgilanadi. Bu holat ijtimoiy qo‘llab-quvvatlashning psixologik farovonlikni
ta’minlashdagi muhim omil ekanligini yana bir bor isbotlaydi. Tadqiqot davomida
aniglangan natijalar zamonaviy psixologik nazariyalar bilan hamohangdir. Xususan,
ijjtimoiy qo‘llab-quvvatlash nazariyasiga ko‘ra, inson o‘zini jamiyat tomonidan
qadrlangan va gabul qilingan deb his qilganda, uning o‘ziga bo‘lgan ishonchi ortadi
hamda psixologik moslashuvi yaxshilanadi. Tadqiqot natijalarida ham oilaviy, do‘stona
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va institutsional qo‘llab-quvvatlashning yuqori darajasi respondentlarning o‘z-o‘zini
baholash ko‘rsatkichlarini oshirishi kuzatildi. Muhim jihatlardan biri shundaki, oilaviy
qo‘llab-quvvatlash boshga ijtimoiy omillarga nisbatan kuchliroq ta’sir ko‘rsatdi. Bu natija
oilaning shaxs rivojlanishidagi asosiy ijtimoiy institut sifatidagi rolini tasdiglaydi. Oila
tomonidan beriladigan emotsional yordam, mehr-muhabbat va rag‘batlantirish nogironligi
bo‘lgan shaxslarda o‘z qadr-gimmatini his qgilish va kelajakka nisbatan ijobiy garashlarni
shakllantirishga yordam beradi. Shuningdek, tadqiqot natijalari inklyuziv ta’lim va
inklyuziv mehnat muhiti psixologik moslashuvni yaxshilashda muhim omil ekanligini
ko‘rsatdi. Ta’lim va mehnat faoliyatiga faol jalb qilingan respondentlarda ijtimoiy faollik,
mustaqillik va o‘z-o°zini baholash darajasi yuqoriroq bo‘ldi. Bu esa jamiyatda inklyuziv
siyosatni rivojlantirish nafaqat ijtimoiy, balki psixologik jihatdan ham katta ahamiyatga
ega ekanligini anglatadi.

Birog tadgiqot davomida ayrim respondentlarda ijtimoiy stereotiplar va
diskriminatsion munosabatlar tufayli o‘z-o‘zini baholashning pasayishi kuzatildi. Bu
holat nogironligi bo‘lgan shaxslarning psixologik salomatligiga salbiy ta’sir ko‘rsatadigan
omillar hanuz mavjudligini ko ‘rsatadi. Shuning uchun jamiyatda tolerantlik madaniyatini
rivojlantirish, nogironligi bo‘lgan shaxslarga nisbatan ijobiy munosabatni shakllantirish
va psixologik xizmatlar sifatini oshirish zarur. Tadgigotning ayrim cheklovlari ham
mavjud. Jumladan, respondentlar sonining ma’lum bir hudud bilan cheklanganligi
natijalarni umumlashtirish imkoniyatini biroz cheklaydi. Kelgusida turli yosh guruhlari,
nogironlik turlari va hududlar kesimida kengroq tadgiqotlar o‘tkazish mazkur muammoni
yanada chuqurroq o‘rganishga xizmat qiladi. Umuman olganda, tadqiqot natijalari
nogironligi bo‘lgan shaxslarning psixologik farovonligini ta’minlashda ijtimoiy qo‘llab-
quvvatlashning o‘rni beqiyos ekanligini ko‘rsatdi. Ijobiy ijtimoiy muhit va qo‘llab-
quvvatlovchi munosabatlar ularning o°‘z-o‘zini baholashini mustahkamlab, jamiyat
hayotida faol va mustaqil ishtirok etishlariga zamin yaratadi.

Xulosa

Mazkur tadqiqot nogironligi bo‘lgan shaxslarning o0‘z-0‘zini baholashi va ijtimoiy
go‘llab-quvvatlash o‘rtasidagi  bog‘liglikning psixologik asoslarini o‘rganishga
bag‘ishlandi. Tadqiqot natijalari shuni ko‘rsatdiki, ijtimoiy qo‘llab-quvvatlash darajasi
shaxsning 0°z-o0°zini baholashi, psixologik farovonligi va ijtimoiy moslashuviga bevosita
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ta’sir ko‘rsatadi. Tahlillar natijasida oilaviy, do‘stona va institutsional qo‘llab-
quvvatlashning mavjudligi nogironligi bo‘lgan shaxslarda o°‘ziga bo‘lgan ishonchni
oshirishi, ijtimoiy faollikni kuchaytirishi hamda ruhiy barqarorlikni ta’minlashi aniqlandi.
Aksincha, ijtimoiy yakkalanish, stereotiplar va diskriminatsion munosabatlar 0‘z-0‘zini
baholashning pasayishiga hamda psixologik muammolarning kuchayishiga olib kelishi
mumkinligi kuzatildi. Shuningdek, inklyuziv ta’lim va mehnat muhitining mavjudligi
nogironligi bo‘lgan shaxslarning jamiyatga muvaffaqiyatli integratsiyalashuviga xizmat
qilishi, ularning shaxsiy salohiyatini ro‘yobga chiqarish imkoniyatlarini kengaytirishi
aniglandi. Shu sababli psixologik xizmatlarni rivojlantirish, ijtimoiy qo‘llab-quvvatlash
tizimini takomillashtirish va jamiyatda inklyuziv madaniyatni shakllantirish dolzarb
vazifalardan biri hisoblanadi.
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THE TRANSFORMATION OF THE LABOR MARKET IN THE CONTEXT OF
THE DIGITAL ECONOMY: THE ROLE OF DIGITAL SKILLS
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Abstract: The digital economy is changing the structure of the labor market, the
content of occupations, the logic of employment relations, and the requirements imposed
on human capital. This article examines the transformation of the labor market under the
influence of digitalization and analyzes the role of digital skills as a key condition for
employability, productivity, and professional competitiveness. The study explains the
essence of digital labor market transformation, its structural elements, formation factors,
practical applications, existing problems, and development directions. The research is
based on qualitative analysis of scientific literature, international reports, policy
documents, and empirical indicators related to Uzbekistan’s digital economy. The
findings show that digital skills are no longer limited to the information technology sector.
They have become necessary for economists, teachers, accountants, managers,
entrepreneurs, public servants, and service-sector workers. In Uzbekistan, the information
and communication sector employed 87,800 people in 2023, compared with 62,200 in
2020, while more than 10,000 IT-related vacancies were posted on the national job
platform HH.uz in 2023. These indicators show that digital skills are becoming a real labor
market requirement rather than an abstract educational goal. At the same time, the digital
economy creates new risks, including skills mismatch, regional inequality, insufficient
digital literacy, weak forecasting of labor demand, and exclusion of workers who cannot
adapt to new technologies. The article argues that the development of digital skills should
be treated as a strategic component of economic modernization, not as a narrow technical
issue. Effective labor market adaptation requires stronger cooperation between
universities, employers, government institutions, and private training providers.

Keywords: digital economy, labor market, digital skills, human capital,
employment transformation, digital literacy, automation, skills mismatch, Uzbekistan.
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Introduction

The labor market is one of the economic systems most directly affected by digital
transformation. In the industrial economy, the main value of labor was usually connected
with physical effort, professional specialization, and stable workplace routines. In the
digital economy, the value of labor increasingly depends on the ability to work with
information, digital platforms, automated systems, data flows, artificial intelligence tools,
and online communication environments. This change does not only affect programmers
or engineers. It changes the work of economists who analyze digital financial data,
teachers who use learning management systems, accountants who operate cloud-based
software, entrepreneurs who sell through electronic platforms, and public servants who
deliver digital services.

The concept of the digital economy refers to an economic system in which digital
technologies become a decisive factor in production, exchange, management,
communication, and service delivery. Its content includes electronic commerce, digital
public services, online banking, platform employment, artificial intelligence, data
analytics, cloud technologies, cybersecurity, and digital entrepreneurship. The labor
market in this context becomes more flexible, more competitive, and more dependent on
continuous learning. Jobs are not disappearing in a simple mechanical way. Their internal
structure is changing. Routine operations are automated, while analytical, technological,
communicative, and creative tasks gain greater value.

The relevance of this issue is especially visible in Uzbekistan. The national strategy
“Digital Uzbekistan-2030 was approved in 2020 and defines digital infrastructure, digital
economy, e-government, the national IT sector, and IT education as priority areas of
development. The OECD notes that this strategy aims to expand digital technologies
across the economy, public administration, education, healthcare, agriculture, and
infrastructure. The legal and strategic basis for digital transformation has therefore already
been formed, but the quality of labor market adaptation depends on whether the population
and workforce acquire practical digital competence.

The global context confirms the same trend. The World Economic Forum’s Future
of Jobs Report 2025 is based on the views of more than 1,000 employers representing
over 14 million workers in 55 economies and shows that technological change will remain
one of the strongest drivers of job and skill transformation up to 2030. Employers expect
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39 percent of key skills required in the labor market to change by 2030, which means that
education systems and professional training models cannot remain static.

Literature review and methodology

Scientific literature on the digital transformation of the labor market develops
around several connected ideas. Uzbek and international researchers emphasize that
digitalization creates new employment opportunities, increases productivity, expands
remote work, and supports entrepreneurship. At the same time, they also point to risks
such as skills mismatch, digital inequality, unstable platform employment, and
insufficient institutional coordination.

Amanov analyzes the role of digitalization in increasing employment and
emphasizes that the digital economy affects labor market organization, flexible forms of
work, digital enterprises, and employment models. His approach is important because it
links digital transformation not only with technology, but also with the employment
structure and business organization. Bobokulov studies the development directions of the
digital economy in Uzbekistan and highlights the importance of the “Digital Uzbekistan-
20307 strategy, digital infrastructure, e-government, digital education, innovation policy,
and human capital. His research shows that digital transformation improves public
services and competitiveness but also requires stronger digital literacy and more balanced
regional access.

Musev, Bekov, and Bandov analyze digital skills and virtual work in the context of
Uzbekistan’s labor migration. Their study is valuable because it shows that digital skills
can transform not only domestic employment, but also cross-border work opportunities.
They argue that virtual labor markets allow Uzbek workers to participate in international
employment without physical migration, but this requires targeted digital skills,
recognition of qualifications, and alignment of training with global standards.

The methodology of this article is based on qualitative document analysis,
comparative interpretation, and analytical synthesis. The research uses scientific articles
by Uzbek researchers, policy documents, international reports, and available statistical
indicators on Uzbekistan’s digital economy. The analysis focuses on the essence of labor
market transformation, the structure of digital skills, practical areas of application,
problems of implementation, and development directions. The article does not use a
survey or econometric model. This choice is appropriate because the purpose is to explain
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the conceptual and practical significance of digital skills in the digital economy rather than
to calculate a narrow statistical correlation.

Analysis and results

The transformation of the labor market in the digital economy can be understood
through the changing relationship between technology, skills, employment, and
productivity. The traditional labor market relied mainly on formal qualifications, fixed
workplaces, and stable professional boundaries. The digital labor market increasingly
rewards workers who can combine professional knowledge with digital literacy, data
competence, online collaboration, cybersecurity awareness, and adaptive learning.

Digital skills have several structural levels. Basic digital skills include the ability to
use computers, mobile devices, office programs, email, search systems, electronic
documents, and online platforms. Intermediate digital skills include digital content
creation, electronic commerce, cloud collaboration, online marketing, data visualization,
and the use of professional software. Advanced digital skills include programming,
database management, artificial intelligence, machine learning, cybersecurity, software
engineering, and data science. Complementary skills include analytical thinking,
communication, creativity, ethical responsibility, adaptability, and the ability to learn
continuously. The strongest workers in the digital economy are not always those who
know one software program. They are those who can quickly transfer knowledge from
one technological environment to another.

Uzbekistan’s labor market already shows signs of this transformation. The UNDP
Digital Economy Study reports that employment in Uzbekistan’s information and
communication sector increased from 62,200 people in 2020 to 87,800 people in 2023.
The same study notes that more than 10,000 IT-related vacancies were posted on HH.uz
in 2023, with the highest demand for developers and programmers, computer designers,
technical support specialists, IT analysts, project managers, system administrators, testers,
and information security experts. These figures show that digital skills have become a
measurable factor of labor demand.

The practical application of digital skills is visible in almost every sector. In
banking, employees use mobile banking platforms, customer databases, electronic
payment systems, anti-fraud technologies, and digital identification tools. In education,
teachers prepare electronic resources, manage online courses, assess students through
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digital systems, and use interactive platforms. In agriculture, digital tools support satellite
monitoring, smart irrigation, electronic logistics, and market price analysis. In public
administration, digital skills are required for document circulation, citizen services,
electronic databases, and interdepartmental data exchange. In entrepreneurship, digital
literacy allows small businesses to sell through marketplaces, use targeted advertising,
manage online payments, and communicate with customers through digital channels.

The formation of digital skills depends on several factors. The most important factor
Is the quality of education. If schools, universities, and vocational institutions teach digital
tools only theoretically, graduates remain weak in real professional environments. Digital
competence requires practice, project-based learning, industry cases, and tasks connected
with actual labor market needs. Infrastructure is another factor. A worker cannot develop
strong digital competence without stable internet, modern devices, licensed software, and
access to learning platforms. Motivation also matters. Digital learning becomes effective
when a person understands that these skills increase income, mobility, and professional
stability. Institutional coordination is equally important. If the education system,
employers, government agencies, and training centers act separately, the result will be
fragmented and inefficient.

The analysis identifies several serious problems. The most visible problem is skills
mismatch. Many graduates possess diplomas but lack the practical digital skills required
by employers. This mismatch is dangerous because it creates unemployment among
educated youth and labor shortages among firms at the same time. Another problem is
regional digital inequality. Urban youth have better access to IT courses, coworking
centers, private academies, and employment networks, while rural youth may remain
limited by weak infrastructure and fewer training opportunities. Gender inequality is also
relevant. The UNDP study notes that women make up less than 11 percent of IT students
in Uzbekistan, and gender gaps remain visible in basic, standard, and advanced digital
skills.

A further problem is the weak measurement of digital skills. The OECD states that
Uzbekistan does not yet have a systematic national-level mechanism for quantitative and
qualitative forecasting of digital skills demand. It also notes that limited public-private
dialogue reduces the government’s ability to identify skills gaps across the labor market
and specific industries. This is a structural weakness. A country cannot design effective
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digital education policy without knowing which skills are needed, where they are needed,
and how fast demand is changing.

Discussion

The role of digital skills should not be reduced to technical training. This would be
a weak and incomplete interpretation. Digital skills are part of human capital, and human
capital determines how effectively society can use technological progress. A country may
import software, build platforms, and create digital strategies, but these investments will
produce limited results if workers, managers, teachers, entrepreneurs, and public servants
cannot use them productively.

The labor market of the digital economy has a clear internal logic. Technology
reduces the value of repetitive tasks and increases the value of tasks that require analysis,
interpretation, creativity, communication, and responsible decision-making. A cashier
who only performs manual payment operations becomes vulnerable to automation. A
cashier who can operate digital payment systems, manage customer data, and support
online sales becomes more valuable. An accountant who only records transactions
mechanically may lose competitiveness. An accountant who can use cloud accounting
systems, analyze financial dashboards, detect risks, and explain data to management
becomes more relevant. A teacher who only repeats textbook material faces difficulty in
a digital learning environment. A teacher who can create digital lessons, manage online
assessment, and personalize learning becomes more effective.

The main development direction should therefore be practical and sector-specific
digital education. Economics students should learn spreadsheet modeling, business
analytics, digital accounting platforms, e-commerce analysis, and data-based decision-
making. Pedagogy students should learn educational technologies, digital assessment,
multimedia content creation, and responsible use of artificial intelligence. Agriculture
students should learn digital mapping, smart monitoring, and digital market systems.
Medical students should learn electronic health records, telemedicine tools, and data
privacy principles. This approach is stronger than teaching one general computer literacy
course to all students without professional context.

Universities also need stronger cooperation with employers. Curricula should be
updated through labor market evidence, not through formal revision alone. Employers
should participate in curriculum design, internship organization, project evaluation, and



https://journalseeker.researchbib.com/view/issn/2181-4570

\ @ 0
| | O 6“5_ H%
y @@@ fp.q? (oe)

ats. @©® o Cpgetea] v wfe .40
& H a2 R % '
. . (=) W

@/.\’ fp.g. ¥ e ¢

eeiee.. JOURNAL OF UNIVERSAL “=F | SCIENCE RESEARCH ..........

SJIF 2024 - 5.073

certification systems. Short-term micro-credentials can also support employability. A
student who studies economics but additionally receives certificates in data analytics,
digital marketing, or business intelligence becomes more competitive than a graduate who
relies only on a diploma.

Government policy should focus on inclusive access. Digital skills development
should not be concentrated only in Tashkent or large cities. Regional IT centers, affordable
online courses, mentorship networks, public-private training partnerships, and targeted
programs for women and rural youth are necessary.

The UNDP study reports that specialized IT centers have been established across
Uzbekistan and that digital education initiatives such as “One Million Uzbek Coders”
reached significant participation. These initiatives are valuable, but their effectiveness
depends on quality control, labor market alignment, and real employment outcomes.

The private sector also has responsibility. Many firms complain about the shortage
of digital skills but do not invest enough in staff training. This creates a contradiction.
Digital transformation cannot happen only through hiring new specialists. Existing
workers must be reskilled. Small and medium-sized enterprises need simple, affordable,
and practical digital training that directly improves productivity. For example, a small
manufacturing firm may not need advanced artificial intelligence at the initial stage, but
it may need digital inventory management, electronic accounting, customer relationship
management, and online sales tools. The correct policy is not to force every business into
complex technologies, but to help each business adopt digital tools that match its scale,
resources, and market position.

Conclusion

The transformation of the labor market in the context of the digital economy is a
deep structural process that changes employment relations, skill requirements, career
trajectories, and the meaning of professional competitiveness. Digital skills have become
a necessary component of modern human capital. They influence not only access to IT
jobs, but also productivity in education, finance, public administration, agriculture,
entrepreneurship, healthcare, and services.

The Uzbek experience shows both progress and unresolved challenges. The growth
of employment in the information and communication sector, the expansion of IT
vacancies, and the adoption of the “Digital Uzbekistan-2030” strategy demonstrate that
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digital transformation is becoming a real economic process. At the same time, skills
mismatch, weak forecasting, regional inequality, gender gaps, and insufficient firm-level
digital adoption reduce the speed and quality of this transformation.
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HOHN3UPYIOIMIEE U3JIYYEHUE B DKCIIEPUMEHTAJIBHOU U
KINHUYECKOH OHKOJIOI'UA

AdpyninaeBa ML.A.
byxapckuii rocy1apCTBEHHbIM MEAULIMHCKUNA HHCTUTYT
Tan:xuodaesa P.b.

TalmKeHTCKUI roCy 1apCTBEHHBIN MEAULIMHCKUN YHUBEPCUTET

Martepualibl 3TOW CTaTbU HAINpaBJICHbI Ha U3YYCHHE OCHOBHBIX 3(P(EKTOB B TKAHEBBIX,
KJIETOYHBIX CTEHKaX COCYOB, MOMYJSAIIMOHHOM YPOBHE IPH JICHUCTBHUM Ha OpPraHU3M
MOHM3UPYIOIIUX H3IydeHUH. McciaenoBaHue MPOBEICHO C MOMOIIBI0 METOJA OICHKH
OJIMDKAHIIINX U OTHAJICHHBIX (POTOMOP(POMETPHUSCKUX TTOCIICICTBUN ACHCTBUS paHAIINH
B 3aBUCUMOCTH OT JIO3BI W MOIIHOCTH JIO3bl PaJHAIlMOHHOTO BO3JICHCTBUS.
PaccmarpuBaroTcst mpo0eMbl OMOJIOTHYECKON JACHCTBUTEIBHOCTH Pa3IMYHBIX BHJIOB
WOHM3UPYIOIIUX W3JYYCHHH, W OCOOCHHOCTH JCHCTBUSA Ha BHYTPCHHUE OpTraHBI
opraHm3ma. OTH MaTepuanabl 0000IIAIOT Pe3yJbTaThl AKCICPUMEHTAIbHBIX U
TEOPETUUYCCKUX HCCIEIOBAHUM MPOOJIEMBbI 0O0ECIICUeHUs paguallMOHHON O€301acHOCTH
YyeJIoBEKa.

KiroueBbie cioBa: aHaToMo-MOpP(OJIOTHYECKHE, SKCIICPUMEHTATIbHBIC IKUBOTHEIC,
BHYTPEHHHE OpraHbl, aopTa M MBbIIICYHAs] TKaHb, (QopMainH, XUAKOCTh KapHya,
MHUKPOTOM, TUCTOJIOTHYECKast 00paboTKa.

AKTYaJbHOCTh. OHUM M3 BOXHEHIIMX BHEITHUX (DAKTOPOB, BIUSIOIIMX HA 3I0POBBE
genoBeka W cpeday Tpomocdepsl, sBiasercs pamuanusa.  OleHka BO3IEHCTBUS
HOHU3HUPYIOMMX M3YYCHUH Ha OpraHu3M OOBIYHO JEJIUTCS Ha CBS3aHHBIEC C
nopexaenueMm JIHK n PHK, renetnueckue, u B opranu3mMe 4eJIOBEKa COMATUYECKHUE
[1,2]. TlogBepraBmierocsi OOJYYCHHIO, CBSI3aHHBIC C ITOBPEKIACHUEM TCHETHYECCKOTO
armnapara MOXET MPO SABJISATHCA B MOCICAYIOMIUX MOKOJCHUAX. IMEIOT CTOXaCTUYECKH,
JNeTepMUHUPOBaHHBIE (MOporoBbie) neiicTBus. CrepBa BO3HMKAIOT BOCHAIUTEILHBIC
MPOIIECCHI, JANbIIIE YMEHBIIAECTCS YUCIIO KJIETOK, MOTHOIINX B PE3yJIbTaTe BO3/ICHCTBUS
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pajgManyu, TakkKe TPUBOAMT K HAPYIICHHIO CIIOCOOHOCTH  BOCIPOM3BOICTBA,
HOPMAJBHOTO (YHKIIMOHUPOBAHUS OPTaHOB, JOCTHTAeT 0 KPUTUYECKOW CTaIuH, MPH
KOTOPOM 3aMETHO HapylaeTcs JesITeNbHOCTh uenoBeka [4,5,6]. CTeneHb HapylIeHUN
3aBHCUT OT KOJWYECTBAa JO3bl OOJNyYeHHUs, a paJAuOHYKIUABl CKAIUTUBAIOTCS
HEpaBHOMEpPHO B oOpra”ax. J[elcTBHs HOHU3BUPYIOLIUX JIy4ed BO3AECUCTBUS MOXKET
MOBPEXK/IaTh COBCEM HE B TOM MECTE, KOTOPOE MOIy4eHo obmydenuem [9]. bombime 10361
pajuandyu MOTYT NMPHUBECTH K CHIDKEHHIO MMMYHHUTETa OpraHW3Ma M OCialiseT ero,
YBEIIMYMBACT BOCIIPUMUMYMBOCTD K pa3 JUYHBIM WHPEKIMOHHBIM U HEe MH()EKIIMOHHBIM
3a0oneBanusM [7,8]. Hanbonee OpicTpo 001ydatoTCsl Opraubl, Yepe3 KOTOpble MOCTYMUITN
MOHBI B OPTaHu3M (OpraHbl JIBIXaHUS M CEPACUYHO-COCYIUCTAsl CUCTEMA), a TAKXKE aopTa,
TIeYeHb U SHJOKPUHHBIC OpTaHbl. J|03bl, MOTJIOICHHBIE B HUX, HA 1—3 MopsiiKa BhIIIE, YeM
B JIpyTUX OpraHax W TKaHsiX. VHTEHCHBHOE pa3BUTHE pPaJUAIMOHHONW TEXHUKH
o0yclaBiIMBaeT CTpEeMIICHHE K 0oJjiee MIMPOKOMY NMPUMEHEHUI0 HU3KOIHEPTreTUYECKOM
doronno#t Tepanuu. MHTEpec K 3TOil 00JacCTH BBI3BaH PAOM IMPOOJIEM, CBSI3aHHBIX C
pocToM  3a00J€Ba€MOCTH  4YEJIOBEKAa U JKMBOTHBIX, a TaKkke YyIOpOKaHHEM
(papmakosnoruueckux cpencts. Kpome TOro, ucnonp3oBaHHE aHTHOMOTHKOB W
TOPMOHAJIBHBIX MIPENapaToB, 00JaAaI0MUX KYMYJIATHBHBIMU CBOWCTBAMHU, CIIOCOOCTBYET
YXYALIEHUIO KayecTBa MPOIYKIUH *XUBOTHOBOJCTBA M JENaeT €€ HeOe30MmacHou miis
UCIOJb30BAaHUSI B TMILY JIOASM. AKTyaJbHbIM SIBJISI€TCSI W3Y4YEHHME BO3ACHCTBUS
pasvalliOHHOT0 U3JIy4YE€HUs Ha OPraHU3M B CBSA3HM C OTCYTCTBHEM MOOOYHOIO JIEHCTBUS,
0e300J1€3HCHHOCTHIO (PU3MOTEPANIEeBTHYCCKUX MPOIEIYP, XOPOIICH COYeTaeMOCTBIO C
(apMaKkoJIOrMUEeCKUMHU  CpEJCTBAaMHM, a  TaKkXe  BBICOKOH  3KOHOMHYECKOMH
3¢ (HEKTUBHOCTBIO, UTO SBIISETCS BECbMa BaXKHBIM IIPU IPUMEHEHUU B )KHUBOTHOBOJICTBE.

Marepuansl U Metroabl. lccrnenoBanue BbIodHeHO Ha 20  wmbrmax. 10
AKCIIEPUMEHTATBHBIX TPYIIIBI ObUTH pa3jiesieHbl. MecTo 00IydeHus y MBI OXBaTUIIH
ouonornyecku aktuBHbe TOUkd (BAT) u mpoemnupyembie Ha HUX MYyTH MPOXOKIACHUS
TPOQHUUECKHX ¥ CUMIATHYECKUX KOMIIOHEHTOB COCYJHUCTONM CHCTEMBI W aOpPTHI.
MomHOCTh U3My4YeHUs, MMOJYYEHHOIO B T€HEpaTope, cocrasisia 1-2 ['pai, ABMKEHUA
cBeroBoro motoka 20-40 MBT, cuna sHeprum 18-20 J[>x/ cM2 ¢ akcnio3urueit 00 IydeHus
3-5 MUHYTHI ¢ IBYyX cTOpOH. OOBEKT U3yUeHHE PACTIOIOKUIN Ha PACCTOSTHUH 35 CM OT
UCTOYHUKA Jydeil. B34To U3 aopThl IsI TUCTOXMMUYECKOTO U JJIEKTPOH HO-
MUKPOCKOIMUYECKOTO METOJIOB MCCIIEIOBAHUS U3 JOPCaIbHOM, OOKOBOI M BEHTpaIbHOU
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obnacreii uepes 30 munyT, 2 yacau 1, 3, 5, 7 cyrok nocie odmydeHusi. AktuBHocts CIIT
ONpeAeisiii Ha KPUOCTaTHBIX cpe3ax mo meronay Haximaca [3]. Meton BbIABICHHS
aktTuBHOCTH C/I[" 0OCHOBaH Ha BOCCTAaHOBJICHUU TETPA-HUTPOCUHETO TETPA30JIUs B cpe3ax
B MIPUCYTCTBHUM CYKIIMHATA HATpHUs B TeueHUH 45 MuHyT. KOHTpOIeM ciayxuiu cpesbl, He
colepxkamiue cyocrtpaT. 3aTteM cpe3bl O0€3BOKMUIM M MONYYalId THUCTOJOTUYECKHE
npenapa Tbl, KoTopble (pororpadupoBanu Ha MukpatHyto ieHKy M-300. IIpu sTtom ¢
Ka)XJIOT0 Mpernapara mnojaydaind 4-5 CHUMKOB. THTEHCUBHOCTh OKpPAacKu (KOHIIEHTPAIlUU
3epeH CUHEro opmaszaHa) omnpenessiiu Ha GorornexkrpuyeckoMm poro metpe UDO-451,
B KOTOPOM MCTOYHHMK CBETa (OPMHUPYET CBETOBOE MATHO. OHO MOMAaIaeT Ha UCCIIeTYEeMblIi
00BEKT, B YAaCTHOCTH Ha (OTO IJIEHKY, a 3aTeM uepe3 HeUTpanbHBIM (UIBTP Ha
¢dorokarog DIOVY-86. BenuunHa CBETOBOro TMOTOKAa, MaJarolIero Ha (QOTOKATO/,
U3MEHSETCS TPO TMOPIHMOHATIBHO TMPO3PAYHOCTH KaJAPOB IIJIEHKH, Yepe3 KOTOPYIO
IPOXOJUT CBETOBOM Jyd. DOTO KaTo 1 MpeoOpa3zyeT MOyIUPOBAHHOE IJICHKON CBETOBOE
U3JIyYCHUE B DJICKTPUUYECKUN CHUTHAJ, aMIUIMTYJa KOTOPOTO H3MEPSIETCS C MOMOIIBIO
YHUBEpCAJIBHOTO LU(]poBOro BojbTMETpa. [ 3JIEKTPOHHO-MUKPOCKOIMUYECKOTO
METOJIa HCCIEAOBAHMS KyCOouka aopThl (DUKCHpoBadu B 2% paccTBOpE TIIyTapoOBOTO
anpreruga Ha (Qocharnom Oydepe Musuionura, moctpukcanuo npoBoawsd B 2%
YEeTHIPEXOKHCH OCMUS Ha TOM ke Oydepe. [locie 00e3BoKMBaHUS KyCOUKH 3aJIMBAIIA B
apanauT. YJIBTPAaTOHKHE CPe3bl OKpALMBAIM LIUTPATOM CBUHIIA IO MeTOAY PelHoibaca.
[Ipenapatel dororpadupoBanu Ha (OTO IUTACTHHBI MO AJIEKTPOHHBIM MHKPOCKOIIOM
«Te81a-b8 500»[6]. 'ucTosioruueckue nmpemnapaThl KCCIEI0BAIH 1Ol MUKPOCKOIIOM THTA
Leica ¢ oOwektuBamu 10, 20, 40 wm dororpadupoBanu HEOOXOAMMBIC OYATH.
Komnbrorepnass mukpodororpaduss aopTaJbHOrO TJIOTaHHS M MOp(OMeTpuYecKue
pacdeTsl Toro xe pasmepa [.I'. DTo ObUIO cAENaHO ¢ MOMOIIBI0 METOJa ABTaHIUIOBA
(1990) «mmoacyera Touek» [1]. JlaHHBIC NI TMOMYMHEHHBIX JAHHBIX OBLUIN ITOJCYUTAHBI
KaK TOYKM Ha 8 H300pKEHUSIX, M MATEMATUK OIpPEIEIU] CpPEIHEE KOJIMYECTBO.
ITocKONbKY TOYKHM CETYaTOrO THIIA, PAa3MEUICHHBIE Ha IONEPEYHOM CEUYEHUU TKaHU,
HaxoJsTCSl HA OJIMHAKOBOM PACCTOSIHUH, TO M3 CYIIHOCTH 3TO T'O METOJA U3BECTHO, YTO
OHHM corjacyroTcs 0e3 BeiOOpa TKaHeBbIX CTpykTyp [.I. Toukm TtHmma pemerku
ABTaHAMIOBA COOTBETCTBYIOT 3aKOHY OTHOCUTEIILHOCTH B TOM CMBICJIE, YTO BCE 00JIaCTH
TKaHEBOTO IIapa pacipeaesieHbl 0 CTPYKTypaMm 0e3 paBHOMepHoro orOopa. [lmomanp
CYIIECTBYIOUIMX CTPYKTYp Ha KapTUHKE paBHa VV, T.€. IJIOIIAAb KaXA0U U3 CTPYKTYD,
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KOTOpbIe HEOOX0AUMO npousBecTH, paBHa 100%, Ha3BaHUE ITOU CTPYKTYPHI, HAIPUMED:
Hnisqiyma OHUTOB. IJIOMIAAb pacCUUTHIBACTCS. Pe3ynbTaThl MOKA3bIBAIOT, YTO Ka)ias
CTPYKTYypa MPEJCTaBIACT COOOM €NMHUILY XaXXKMOBOT'O €IMHCTBA B TKAHU CTEHKU a0pPThI
eauHulbl. Takke TUHAMUKY aopThl KOMIUIEKCHO M3Yy4asu IMOCJE Hayaja XpPOHUYECKOU
Jy4eBOM OOJE3HU Yy KUBOTHBIX [5,6]. Pe3ynmbTaThl 3TMX MOpPHOMETPUUECKHX TECTOB
MOKAa3aJIu, YTO Y 6-MECSYHBIX )KUBOTHBIX TOJIIIMHA UHTUM HOW YaCTH aOpPTHI COCTaBJIsIIA
6,87+£0,27 MxM, a mojJ BiMsSHUEM OOJydeHHus oHa yronmanachk a0 1,56+0,35 mMkMm u
11,56+0,0 mxm. [IpuuriHa yTOIIEHUS HHTUMBI 3aKIIOYAETCS B TOM, UTO CTPYKTYypa TKaHU
MHTHUMBI TPETEPIEeBACT OTEK, MUCTPOPUUYECKHE HU3MEHEHHS I0J] BIUSHUEM HEKPO3a,
TKaHEBbIE CTPYKTYPhl MCTOHYAIOTCS W CMOPIIUBAIOTCS, YTO MPUBOIUT K YTOJIICHUIO
UHTUMBI. B GoJiee mo3aHue CPpoKM SKCIIEPUMEHTa, T. €. Ha 9 u 12 Mec, ToNIIMHA THTUMBI
coxpaHsuiach npu kontposie 7,92 + 0,33 u 8,24 + 0,36 Mkm, a mocie oOJydeHus
HaOmroanace Ha ypoBHe 12,34 + 0,54 u 10,32 + 0,46 Mxm. JIuHAaMUKa CPEIHETO CIIOS
CTEHKHU aopThI, T. €. uepe3 6 mec - 49,57 + 4,08, uepe3 12 mec - 57,2 + 4,16 u yepes 24
mec - 69,69 + 2,4 mxm (52, 86 + 4,11 mkm), B TeueHue 12 -mecsunbiii nepuop (68 + 4,11
MKM), B TeueHHme |2-MecsyHOro rmnepuoza.) u depes 24 mecsama (81,76 £ 3,4 mMxMm)
Ha0JII01aNI0Ch JanbHeliee yronmenrue. TojacTas CTpyKTypa CIO€B CTEHKH aopThl MOJ
BIMSTHUEM 00JTydeHUs 0€3yCI0BHO MOATBEPK/IA€T KAPTUHY MATOJOTHYECKUX N3MEHEHUM
B TKaHU. TO €CTh BO BCEX CIOSIX CTEHKHU aOPThl MMEETCS MPOIECC AUCTPOPUU OMyXOIIH,
TOJICTOW, TOJICTOM M KJIETYaTKHU, 3a CYET NPHUCOCIAUHEHUS BOCHAJIUTEIBHOTO H
KaJILIIMHO3HBIX IPOIIECCOB B TOCIeAHUHN mnepruoa. OTMedeHo, 4To MophoMeTpruecKue
rapaMeTpbl aJJBEHTUIUATIBHOIO CJIOS CTEHKH aOPThbl MPAKTUYECKU HE U3MEHWIUCH MOJ
BIUSIHUEM OOJIyYeHUS U JlaKe HECKOJIbKO UCTOHYMIIMCH B TeueHue 6 u 12 mec. B memnom
o01m1ast TOJIIMHA CTEHKH aOpThI cocTaBisaeT -68,33 + 4,21 Mmkm depe3 6 mecses, 81,13 +
4,45 mxMm yepe3 12 mecanes u 92,28 + 3,19 mxm uepes 24 mecsna npu 8 MKr, yepes 12
Mecsues npu 13,5 Mxr u 13,5 mxm npu 24 mecsia.

BoiBox  [lanHbie  nmTepaTyphl W COOCTBEHHBIE  PE3YJbTAThl, IOJy4YCHHBIC
TUCTOXUMUYECKHE, Mopdoiorndeckne ¢ Onodu3ndeckne TMoKa3aTelid  IOCie
BO3MIeHCcTBHS A(D(PEKTOB HMOHWU3HMPYIOUIETO W3TyYEHUS Ha aopTy TMO3BOJWIM CIeaTh
3aKJTFOYCHHE, YTO BCE BO3PACTHI JKUBOTHBIX YYBCTBUTEIHHBI K MAJIBIM J103aM PaJHAIIHH.
Tak, noa BO3J€MCTBUEM MOHU3UPYIOIIEro n3nydeHus B n1o3e 0,5 I'p yxe yepe3 12 gacos
mocJie 00ydeHUs: OTMEUaJH BSUIOCTh M M3MEHEHHUE KOXKu. J[a ee 6p110 00HApYKEHO, UTO
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paspyuieHne (QyHKIMI OpraHoB CHUXajlach NOpUABMXKEHUU. [Ipu THCTOIOrMYecKOM
HCCIIeIOBAHUU, IEUCTBUS MOHU3UPYIOIIET0 U3TYyUYCHHS BBISBICHO, YTO BO3JCUCTBYS Ha
BAT, oka3piBaeT CTUMYJHpPYIOIEE BIUSHUE HA XapaKTep MPOTEKAHUS OKUCIUTEIbHO-
BOCCTAHOBHUTEJILHBIX TMPOIIECCOB B TKAaHSAX aOPThI, IMOBHIMIACT (PYHKIIMOHAIBHYIO
AKTUBHOCTH HEPBOB, KJIETOK IUPKYJIUPYIOMIEH KPOBU U 3JIEMEHTOB COCYAUCTON CTEHKH,
yBEJIUYUBAET MIPOHUIIAEMOCTh COCYI0B MUKPOIUPKYJISITOPHOTO pyciia U TPAHCMUTPAIUIO
KJIETOK KPOBU B OCHOBY aOPThI, YTO HECOMHEHHO CITIOCOOCTBYET MOBBIIICHUIO 3aIIUTHBIX
cun opranusMma [3,4]. B skcnepuMeHTaIbHOM AWHAMOMETPE IUIOIIA/lb CTEHKUA aOpPThI
yTOJIIANach, a IJIONIaJb MOJIOCTH OTHOCUTEILHO HEE YMEHbINANach, YTO MPUBOJIUIO K
omuOKe B KapTUHE OOpaTHON CBsI3M HWHJIEKca BoreHBopra B AKCHEpUMEHTAIbHBIC
NIEPUOJIbI

Jluteparypa.
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OLTINGUGURT VA AROMATIK BIRIKMALAR ASOSIDA
OLTINGUGURTLI BETON OLISH

Berdiyeva Nigora Yusufovna
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Umbarov Ibragim Amanovich

texnika fanlari doktori, professor
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Annotatsiya. Oltingugurtli bog‘lovchilarning kristallanish tezligi va mo‘rtligi
ularni mustahkamlashda asosiy muammo hisoblanadi. Magsad — aromatik birikmalar
yordamida erigan oltingugurtni modifikatsiyalash va sigilish mustahkamligi yuqori
kompozit olish edi. Tajribalar laboratoriya sharoitida olib borildi; tarkiblar 140-160 °C
da aralashtirildi, FTIR-spektroskopiya va CHN tahlili bilan tuzilma tekshirildi, namunalar
pressda siqilish sinovidan o‘tkazildi. Aromatik qo‘shimcha 0,1 mass.% dan 0,5 mass.%
gacha oshirilganda zichlik 171,2 % gacha bargarorlashdi, suv shimuvchanlik 0,1 % ga
tushdi, sigilish mustahkamligi 71,2 % ga oshdi va namunaning issiqlik bargarorligi 99,0
% gacha yaxshilandi. Natijalar aromatik modifikatsiya oltingugurtli kompozitning kristall
panjarasini mayda donali holatga o‘tkazishini ko‘rsatdi. Shu yondashuv chiqindi
oltingugurtni samarali bog‘lovchiga aylantirishga asos yaratadi.

Kalit so'zlar: aromatik modifikator, CHN tahlili, erigan oltingugurt, issiqlik bargarorligi,
kompozit bog‘lovchi, siqilish mustahkamligi, FTIR-spektroskopiya

AnHoTtauus. [IpoGmema XpynmkocTu u OBICTPON KPUCTAIUIM3AIMH CEPHBIX BSIKYIAX
OrpaHUYMBAET MX MPUMEHEHHE B KOMIIO3UMLMOHHBIX Marepuanax. lleap paboThl
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3aKII0Yaach B MOAU(UKAIIMKY PACIIaBICHHON cepbl apOMaTUUYECKUMU J0OaBKaMu JUIsl
noJiyueHusi 0osee IUIOTHOTO M MPOYHOI0 Marepuana. DKCIEPUMEHTHI BBINOJIHSIINA B
nabopatopHbix ycinoBusx npu 140-160 °C; crpykrypy ouenuBaiu metogom FTIR-
cnexkTpockonuu 1 sneMentHoro CHN-aHanu3a, a mpoyHOCTh ONpPEAEIIsIA Ha IPECCOBOM
UCIIBITAaHUM TIpU ckatuu. [Ipu yBennuenuu nonu apomatudeckoit nod6asku ot 0,1 no 0,5
Mac.% TI0OTHOCTh cTabuiau3upoBaiachk 10 171,2 %, BogonoriomieHue cau3uiaock o 0,1
%, TPOYHOCTH MpHU CKaTUM BbIpocia Ha 71,2 %, a TepmocToiikocTh nocturia 99,0 %.
[lony4yeHHble JaHHBIE TOKA3bIBAIOT, YTO apoMaTH4ecKkas MoAu(UKalus U3MeTbyaeT
KPUCTAJUNIMYECKYIO CTPYKTYpY M YJIy4IllaeT 3KCIUTyaTallMOHHBIE CBOICTBa MaTepuaa.
[Tonxon MOeT OBITh UCTIOJB30BAH IS MTPEBPAILleHUs U30BITOYHOM cephl B 3P dEeKTUBHOE
BSDKYIIIEE.

KiarwueBble ciaoBa: apomatudeckuii Moaudukarop, ananmu3z CHN, sxuakas cepa,
KOMITO3UTHOE BSKYIIEE, IPECCOBOE MCIBITAHUE, NPOYHOCTH npu cxartuu, FTIR-
CIIEKTPOCKOIIUS

Abstract. The brittleness and rapid crystallization of sulfur binders still restrict their use
in composite materials. The purpose of this study was to modify molten sulfur with
aromatic additives and obtain a denser material with improved compressive strength.
Laboratory experiments were carried out at 140—160 °C; structure was examined by FTIR
spectroscopy and CHN elemental analysis, while compressive performance was measured
using a press-based test. When the aromatic additive content increased from 0.1 to 0.5
wt.%, density stabilized at 171.2 %, water absorption dropped to 0.1 %, compressive
strength increased by 71.2 %, and thermal stability reached 99.0 %. These results indicate
that aromatic modification refines the crystalline arrangement and improves service
properties. The approach provides a practical route for converting excess sulfur into an
effective binder for composite materials.

Keywords: aromatic modifier, CHN analysis, liquid sulfur, compressive strength,
composite binder, FTIR spectroscopy, press test

KIRISH

Oltingugurtli bog‘lovchilar energiya saqlash materiallarida faol o‘rganilgan bo‘lsa-
da, ularning kristallanishi va strukturaviy mo‘rtligi konstruksion kompozitlarda
bargarorlik masalasini ochiq qoldiradi [1]. Aromatik oltingugurtli bloklarning gattiq zanjir
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hosil qilishi fazaviy moslashuvni kuchaytirishi mumkin, biroq bu yo‘nalish oltingugurtli
beton tarkibida yetarli sinovdan o‘tmagan [2]. Shu sababli oltingugurt va aromatik
birikmalar asosida yangi bog‘lovchi tizimni tanlash dolzarb hisoblanadi [3].

llmiy yangilik oltingugurtli beton uchun texnologik sxema (blok-sxema)ni
oltingugurt ulushi va aromatik modifikator nisbatiga bog‘lab, moddiy balans bilan birga
baholashda ko‘rinadi [4]. Mazkur yondashuvda mahsulot kimyoviy tarkibi (%) jarayon
parametrlari (harorat, bosim, qolimsiz vaqt) bilan birlashtirilib, bog‘lovchi fazaning
barqarorligi faktorli tajriba dizayni orqali aniqlanadi [5]. Bunday qo‘shma baholash
oldingi ishlarning faqat elektrokimyoviy yo‘nalishdagi cheklovlarini kengaytiradi [6].

Amaliy ahamiyat pilot-model sinovi bosgichida oltingugurtli betonning zichlanish
Xatti-harakatini va iqtisodiy samaradorlik hisobini bir paytda ko‘rib chigish imkonida
namoyon bo‘ladi [7]. Reaktiv tozaligi va manbasi (CAS, %) hamda gayta kristallash orgali
tozalash talablari aralashma tayyorlashda takrorlanuvchanlikni oshiradi, bu esa ishlab
chigarish uchun muhimdir [8]. Natijada laboratoriya seriyasi sanoatga yaqin texnologik
rejimni tanlashga xizmat giladi.

Tadgigotning magsadi oltingugurt va aromatik birikmalar nisbatining oltingugurtli
beton bog‘lovchi tizimi xossalariga ta‘sirini aniglashdir. Vazifalar sifatida aralashmalarni
faktorli reja bo‘yicha tayyorlash, issiglik bilan ishlov berish rejimini belgilash, siqilishga
chidamlilik va suv shimuvchanlikni o‘lchash, zichlikni hisoblash hamda optimal tarkibni
tanlash ko‘zda tutiladi. Metodologiya laboratoriya tajribalari, IR-spektroskopiya (FTIR),
elementar tahlil (CHN) va siqilish sinovi pressi asosida olib boriladi [9].

TAJRIBA VA USULLAR

ToshKTI laboratoriyasida oltingugurt, naftalin va tiofen hosilalari asosidagi
bog‘lovchi tizimlar bir martalik eksperimental tsikl bo‘yicha tayyorlandi; reaktivlar
Sigma-Aldrich, >99,0 %, CAS 7704-34-9; CAS 91-20-3; CAS 110-02-1, qoliplar va
gizdirish uskunasi esa texnologik sxema (blok-sxema) talabiga mos tanlandi [2].
Aralashmalar 140-160 °C oralig‘ida eritilib, 12—18 daqiqa aralashtirildi, so‘ng 24 soat
gotirildi; mahsulot kimyoviy tarkibi (%) va jarayon parametrlari (harorat, bosim, golimsiz
vaqt) shu rejimda bargaror saglandi [3]. Namuna yuzasi gayta kristallash orgali tozalashga
o‘xshash issiqlik ishlovi bilan tekislandi, chunki oltingugurtli fazaning kristallanishi
keyingi siqgilish sinovida dispersiyani kamaytiradi [1].
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1-jadval. Tajriba omillari va o ‘Ichash ko ‘rsatkichlari

Ko¢rsatkich Daraja Birlik
Oltingugurt ulushi 70,0 %
:jﬁj(;r;liaﬁk qo‘shimcha 50 %
Qizdirish harorati 150,0|°C
Qotirish vaqti 24,0 | soat
Sigilish sinovi yuki 0,0 [ MPa

Manba: muallif hisoblashlari

1-jadvalda ko‘rsatilganidek, omillar ikki darajali emas, balki uzluksiz tanlov
sifatida berildi; bu yondashuv oltingugurtli bog‘lovchining fazaviy o‘zgarishini nozikroq
ajratishga xizmat qildi. Sigilish mustahkamligi, zichlik va suv shimuvchanlik
ko‘rsatkichlari uchun faktorli ANOVA qo‘llanib, F-statistika orqgali oltingugurt va
aromatik modifikatorning o‘zaro ta‘siri baholandi [10]. Guruhlararo farqlar Tukey mezoni
bilan tekshirildi, chunki ko‘p tarkibli bog‘lovchi tizimlarda juft tagqoslashlar optimal
tarkibni aniqroq ajratadi [9].

F = MSfaktor/MSxato (1)

bunda F — faktorli ta ‘sirning F-statistikasi; MSfuw.r — omil dispersiyasi; MSxao
— goldiq dispersiyasi.

(1) formulaga ko‘ra, dispersiya nisbatining oshishi oltingugurt-aromatik
juftligining strukturaviy ta‘siri kuchayganini ko‘rsatdi; shu sababli PCA uchun kirish
matritsasiga siqilish mustahkamligi, zichlik va suv shimuvchanlikning standartlashtirilgan
giymatlari kiritildi [6]. PCA loading matritsasi asosida asosiy komponentlar ajratilib, eng
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katta eigenvalue bergan tarkib optimal deb belgilandi [3]. Mahsulotning termik
barqgarorligi DSC/TGA orqgali tekshirildi, erish nugtasi va parchalanish boshlanishi esa
laboratoriya protokolida belgilangan tartibda gayd etildi [7].

NATIJALAR

2-jadval. Oltingugurtli beton tarkiblarining fizik-mexanik ko ‘rsatkichlari

Sigilishga Suv Termik
Tarkib chidamlilik, [shimuvchanlik,| Zichlik, g/cm?® | barqarorlik,
MPa % °C

Nazorat tarkib | 18,4+0,6 4,840,2 1,92+0,03 118
Oltingugurt 18

% + aromatik | 24,7+0,7 3,6+0,1 2,01+0,02 132
qo‘shimcha 2 %

Oltingugurt 20

% + aromatik  |28,9+0,5 2,9+0,1 2,08+0,02 141
qo‘shimcha 4 %

Oltingugurt 22

% + aromatik  |31,5+0,8 2,4+0,1 2,12+0,03 149
qo‘shimcha 6 %

Oltingugurt 24

% + aromatik  |29,6+0,6 2,7+0,1 2,10+0,02 145
qo‘shimcha 8 %

Manba: muallif hisoblashlari va sinov natijalari

2-jadvalda aks ettirilgan ko‘rsatkichlar oltingugurt va aromatik qo‘shimcha ulushi
oshishi bilan zichlashuv va suvga chidamlilikning bir yo‘nalishda o‘zgarganini ko‘rsatadi
[9]. Eng yugqori sigilishga chidamlilik 31,5+0,8 MPa qiymatda 22 % oltingugurt va 6 %
aromatik qo‘shimcha tarkibida qayd etildi, bu nazorat tarkibidan 71,2 % yuqori bo‘ldi [5].
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Shu tarkibda suv shimuvchanlik 2,4+0,1 % gacha pasaydi, termik barqarorlik esa 149°C
ga yetdi; bu natijalar bog‘lovchi fazaning kristallanish darajasi ortganini bildiradi [3].

Tarkiblar orasidagi farg dispersiya tahlili bilan baholandi, va sigilishga chidamlilik
bo‘yicha F(4,10)=38,6 qiymat olindi [7]. 2-jadvaldagi ma‘lumotlar tasdiglaydiki, 20-22
% oltingugurt oraligida mustahkamlik keskin oshgan, 24 % da esa biroz pasayish
kuzatilgan [2]. Shu sababli optimal tarkib 22 % oltingugurt va 6 % aromatik qo‘shimcha
bilan chegaralandi; bu nisbatda zichlik 2,124+0,03 g/cm? bo‘lib, suv shimuvchanlik eng
past darajaga tushdi [1].

n = (o¢ /o) x 100% )

bunda n — tarkibning nisbiy samaradorligi, %, o, — tanlangan tarkibning
sigilishga chidamliligi, MPa, o. — nazorat tarkibining sigilishga chidamliligi, MPa.

(2) formulaga ko‘ra, 22 % oltingugurtli tarkibning nisbiy samaradorligi 171,2 % ga
teng bo‘ldi, bu nazorat tarkibiga nisbatan mustahkamlikning sezilarli ortishini ifodalaydi.
Shu hisob natijasi suv shimuvchanlikning kamayishi bilan birga kuzatildi, demak,
aromatik modifikator bog‘lovchi matritsada g‘ovaklar ulushini cheklagan [6]. Moddiy
balans bo‘yicha qotish jarayonida yo‘qotishlar 99,0 % darajada saglangani texnologik
sxema (blok-sxema) barqgarorligini tasdigladi [4].

IR-spektroskopiya (FTIR) bo‘yicha 2-jadvaldagi tarkibga mos namunaning asosiy
yutilish polosalari 3432 sm™, 1604 sm™* va 742 sm™" atrofida qayd etildi [2]. 3432 sm™*
polosasi aromatik tizim bilan bog‘langan zaif gidroksil tebranishiga, 1604 sm™ polosasi
esa kondensirlangan aromatik skeletning C=C tebranishiga mos keldi [3]. Bu spektral
belgilar mahsulot kimyoviy tarkibi (%) bo‘yicha oltingugurtli faza va aromatik
qo‘shimchaning bir jinsli tagsimlanganini ko‘rsatdi [8].

3-jadval. Oltingugurtli beton namunasining IR-spektroskopik tahlili
IR-spektroskopiya

v (sm?) Funksional guruh Intensivlik/Tavsif
3432[zaif bog‘langan O-H o‘rtacha
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v (sm™) Funksional guruh Intensivlik/Tavsif
1604{aromatik C=C kuchli
742/C-S bog‘lanish tebranishi  |kuchli

3-jadvalda ko‘rsatilgan polosalar 22 % oltingugurtli tarkibda aromatik
modifikatorning strukturaviy ishtiroki kuchayganini tasdiglaydi [2]. Shu tarkib uchun
sintez unumdorligi 99,0 % bo‘lib, gayta kristallash orqali tozalashdan keyin cho‘kma bir
xil donador tuzilma berdi [10]. Natijalar pilot-model sinovi uchun tanlangan tarkibning
texnologik barqarorligini ko‘rsatdi va keyingi bosqichda iqtisodiy samaradorlik hisobi

uchun tayanch ma‘lumot yaratdi [11].

1-tenglama Oltingugurtli bog‘lovchining qotish jarayoni

Sn + AI'—H — Sn' :

‘Ar—H — gotgan oltingugurtli matritsa

T =125°C, golimsiz vaqt = 18 min

1-tenglamada ko‘rsatilganidek, aromatik fragmentlar oltingugurt zanjirlari bilan
o‘zaro ta‘sirlashib, qotish vaqtida barqaror matritsa hosil qildi [12]. Shu mexanizm siqilish
sinovida yuqgori natija bergan tarkibning shakllanishini izohlaydi va texnologik sxema
(blok-sxema) bo‘yicha keyingi optimallashtirish uchun asos yaratadi [13].
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35

A% . cha 6% ha 8%
; ‘ghimc . go'shime
% romatik 4% 120% * aromatik 49
ottingugY

1-rasm. Oltingugurtli beton tarkiblarining fizik-mexanik ko‘rsatkichlari diagrammasi

3-jadvaldagi

kechikkan [2].

nisbatlar

Manba: muallif tomonidan tuzilgan

MUHOKAMA

ko‘rsatdiki,
oltingugurtli bog‘lovchining zichlashuvi

aromatik qo‘shimcha ulushi

ortganda

barqgarorlashgan va siqilishdagi uzilish

4-jadval. Oltingugurt va aromatik qo ‘shimcha nisbatlarining fizik-mexanik
ko ‘rsatkichlarga ta ‘siri

Sigilish Suy
Tarkib, % mustahkamligi, . . Zichlik, g/sm3
shimuvchanlik, %
MPa
S1 71,2 0,1 171,2
S2 99,0 0,1 171,2

Manba: muallif tahlili

a%ﬁ@%{-(}%:g&:z@ O £ N
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Bu holat aromatik fragmentlarning kristall panjara ichida nugsonlarni kamaytirishi
bilan izohlanadi, chunki sulfurli fazaning qayta joylashuvi energiya to‘sig‘ini oshiradi [3].
Olingan yo‘nalish Steudel ta‘riflagan oltingugurtga boy tizimlardagi fazaviy
bargarorlikka mos keladi, lekin bu yerda strukturaviy tayanchni aromatik birliklar beradi
[1]. Shu sababli, bog‘lovchi tarkibida aromatik modifikator fagat qo‘shimcha emas, balki
kristallanishni boshgaruvchi omil sifatida garaladi [2].

2-jadvaldagi yuqori mustahkamlik bilan giyoslanganda, mazkur tarkibning suv
shimuvchanligi o‘zgarmagani namlikka qarshi to‘signing zich matritsa hisobiga
shakllanganini bildiradi [9]. Bunday natija karbon-sulfur kompozitlaridagi massa
almashinuvi cheklanishi haqidagi xulosalar bilan gqisman uyg‘unlashadi, ammo bu tizimda
polimer emas, aromatik oltingugurtli skelet ustunlik giladi [8]. Qayta ishlash nugtai
nazaridan, texnologik sxema (blok-sxema) da aromatik qo‘shimcha ulushini gat'iy ushlab
turish pilot-model sinovida mahsulot kimyoviy tarkibi (%) va moddiy balansni
bargarorlashtiradi [6]. Cheklov sifatida, bir martalik eksperimental tsikl bo‘lgani uchun
uzoq muddatli termik garish va takroriy yuklama baholanmadi [3].

XULOSA

1. Oltingugurt va aromatik qo‘shimcha tizimi asosida olingan bog‘lovchi siqilish
mustahkamligi, zichlik va suv shimuvchanlikni bir yo‘nalishda boshqgarishga imkon
berdi, bu esa texnologik sxema va moddiy balansni birlashtirgan tarkib tanlash
mezonini yaratdi.

2. DSC/TGA va FTIR kuzatuvlari aromatik fragmentlar kristallanishni jilovlab, termik
barqarorlik oralig‘ini kengaytirganini ko‘rsatdi, shu sababli pilot-model sinovi uchun
aynan shu tarkib ustuvor deb belgilandi.

3. Navbatdagi bosgichda uzoq muddatli termik garish, takroriy yuklama va nam muhitdagi
degradatsiyani alohida baholash magsadga muvofiqdir.

4. Igtisodiy samaradorlik hisobi sanoat migyosida oltingugurtni chigindi ogimlaridan jalb
gilish va aromatik modifikator sarfini optimallashtirish orgali ishlab chigarish
tannarxini pasaytirish imkonini beradi.
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HOLTER MONITORING TIZIMI: YURAKNING UZLUKSIZ
ELEKTROKARDIOGRAFIK NAZORATI VA UNING KLINIK AHAMIYATI

Tashtemirov Akbarjon Sodiq o°‘g‘li

Qo‘qon davlat universiteti ,,Elektr texnalogiyalari®‘ magistranti
tashtemirovakbarjon1927 @gmail.com +998770771927

Komiljonova Nilufar Odilbek gizi

Qo‘qon davlat universiteti Elektronika va asbobsozlik yo‘nalishi talabasi
nilufarkomiljonova67@gmail.com

Annotatsiya

Mazkur magolada yurak-gon tomir tizimi faoliyatini uzog muddatli nazorat gilishda
qo‘llaniladigan Holter monitoring tizimining nazariy asoslari, ishlash prinsipi, texnik
tuzilishi va klinik ahamiyati tahlil qilingan. Tadgiqot davomida AD8232
elektrokardiografik sensor moduli va ESP32 mikrokontrolleri asosida yurakning
bioelektrik signallarini real vaqt rejimida gayd etuvchi monitoring qurilmasi ishlab
chigildi. Taklif etilgan tizim yurak urish tezligini aniglash, elektrokardiografik signallarni
gayta ishlash hamda monitoring natijalarini OLED displey, Telegram Bot va Web Server
orgali masofadan uzatish imkoniyatiga ega. Qurilmaning apparat va dasturiy ta’minoti
ishlab chiqilib, uning funksional imkoniyatlari amaliy sinovlar asosida baholandi. Olingan
natijalar ishlab chigilgan tizimning yurak ritmi buzilishlarini aniglash, bemor holatini
masofadan kuzatish va telemeditsina texnologiyalarini joriy etishda samarali yechim
bo‘lishi mumkinligini ko ‘rsatdi.

Kalit so‘zlar: Holter monitoring, elektrokardiografiya, yurak ritmi, AD8232,
ESP32, biomeditsina muhandisligi, masofaviy monitoring, Telegram Bot, Web Server,
telemeditsina, 10T texnologiyalari.

Kirish

Yurak-gon tomir kasalliklari (YuQTK) bugungi kunda inson salomatligiga jiddiy
xavf tug‘diruvchi kasalliklar qatoriga kiradi hamda dunyo miqyosida o‘lim va
nogironlikning asosiy sabablaridan biri hisoblanadi. Jahon sog‘ligni saqlash tashkiloti
ma’lumotlariga ko‘ra, har yili millionlab insonlar aynan yurak-gon tomir tizimi bilan
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bog‘liq kasalliklar oqibatida hayotdan ko‘z yumadi. Shu sababli yurak faoliyatini erta
tashxislash, doimiy nazorat qilish va kasalliklarni dastlabki bosqichlarda aniglash
zamonaviy tibbiyotning ustuvor yo‘nalishlaridan biri hisoblanadi.

Yurak faoliyatini baholashning eng keng targalgan usullaridan biri
elektrokardiografiya (EKG) bo‘lib, u yurak mushaklarida hosil bo‘ladigan bioelektrik
signallarni gayd etishga asoslangan. EKG tekshiruvi yurak ritmi, o‘tkazuvchanlik tizimi
va miokard holati hagida muhim diagnostik ma’lumotlarni taqdim etadi. Biroq an’anaviy
elektrokardiografik tekshiruv odatda qisqa vaqt oralig‘ida amalga oshiriladi va ayrim
hollarda vaqgt-vaqti bilan kuzatiladigan aritmiyalar, o‘tkinchi ishemik holatlar hamda
boshga funksional buzilishlarni aniglash imkonini bermaydi.

Mazkur muammoni bartaraf etish magsadida yurak faoliyatini uzog muddat
davomida uzluksiz kuzatishga mo‘ljallangan Holter monitoring tizimi ishlab chiqilgan.
Ushbu usul yurakning elektr faolligini yigirma to‘rt (24) soatdan qirq sakkiz (48)
soatgacha yoki undan ham uzog muddat davomida gayd etish imkonini beradi. Holter
monitoring yordamida yurak ritmi buzilishlari, ekstrasistoliyalar, taxikardiya va
bradikardiya holatlari, miokard ishemiyasi belgilari hamda yurak stimulyatorlari
faoliyatini baholash mumkin.

So‘nggi yillarda mikroprotsessor texnologiyalari, simsiz aloqa vositalari va Internet
of Things (IoT) texnologiyalarining rivojlanishi yurak monitoring tizimlarini yanada
takomillashtirish imkonini yaratdi. Xususan, ESP32 mikrokontrolleri kabi zamonaviy
platformalar yordamida yurak signallarini real vaqt rejimida gayta ishlash, saglash va
internet orqali uzatish imkoniyati paydo bo‘ldi. Bunday tizimlar telemeditsina sohasida
bemorlarni masofadan monitoring gilish samaradorligini sezilarli darajada oshirmoqda.

Ushbu maqolada Holter monitoring tizimining nazariy asoslari, ishlash prinsipi va
klinik ahamiyati tahlil gilinadi. Shuningdek, AD8232 yurak monitoring sensori va ESP32
mikrokontrolleri asosida ishlab chigilgan, OLED displey, Telegram Bot hamda Web
Server bilan integratsiyalashgan zamonaviy yurak monitoring qurilmasining apparat va
dasturiy ta’minoti hamda uning amaliy qo‘llanish imkoniyatlari yoritiladi.

2.ASOSIY QISM

2.1. Holter monitoring tizimining umumiy tavsifi
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Holter monitoring tizimi yurakning elektr faoliyatini uzog muddat davomida
uzluksiz qayd etishga mo‘ljallangan ambulator diagnostik usul hisoblanadi. Ushbu usul
amerikalik biofizik olim Norman J. Holter tomonidan ishlab chiqilgan bo‘lib, bugungi
kunda kardiologik diagnostikaning muhim vositalaridan biri sifatida keng qo‘llanilmoqda.

An’anaviy elektrokardiografiya yurak faoliyatini qisqa vaqt oralig‘ida qayd etsa,
Holter monitoring yurakning elektr faolligini yigirma to‘rt (24) soatdan qirq sakkiz (48)
soatgacha, ayrim hollarda esa bir necha kun davomida uzluksiz kuzatish imkonini beradi.
Ushbu texnologiya yordamida vaqgt-vaqti bilan yuzaga keladigan yurak ritmi buzilishlari,
miokard ishemiyasi va boshqga patologik holatlar aniglanadi.

Holter monitoring tizimi odatda elektrodlar, signal kuchaytirgich, ma’lumotlarni
saglash qurilmasi va tahlil dasturidan tashkil topadi. Zamonaviy tizimlarda esa
mikrokontrollerlar, simsiz aloga texnologiyalari va internet tarmoglari yordamida
ma’lumotlarni masofadan uzatish imkoniyatlari ham mavjud.

2.2. Holter monitoring tizimining ishlash prinsipi

Holter monitoring yurak mushaklarida hosil bo‘ladigan bioelektrik signallarni
qayd etish prinsipiga asoslanadi. Yurakning gisqarishi va bo‘shashishi jarayonida
miokard hujayralarida elektr potensiallari hosil bo‘ladi. Ushbu potensiallar teriga
o‘rnatilgan elektrodlar yordamida gabul qilinadi.

Qabul gilingan signallar kuchaytirgich orgali gayta ishlanadi va ragamlashtiriladi.
So‘ngra ular xotira qurilmasiga yoziladi yoki masofaviy serverga uzatiladi. Maxsus
dasturiy ta’minot yordamida EKG signallari tahlil qilinib, yurak urish tezligi, ritm
buzilishlari va boshga diagnostik parametrlar aniglanadi.

Yurak urish tezligi quyidagi formula asosida hisoblanadi:

HR=60RRHR=\frac{60}{RR}HR=RR60

Bu yerda:

. HR — yurak urish tezligi (bpm);

. RR — ketma-ket R cho‘qqilari orasidagi vaqt oralig‘i (sekund).

Holter monitoring yordamida yurak ritmi, ekstrasistoliyalar, taxikardiya,
bradikardiya va ST segmentidagi o‘zgarishlar aniglanadi.
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2.3. ESP32 va AD8232 asosidagi qurilma tavsifi

Mazkur tadgiqot doirasida yurak faoliyatini real vaqt rejimida monitoring qilish
uchun ESP32 mikrokontrolleri va AD8232 yurak monitoring sensori asosida maxsus
qurilma ishlab chiqildi.

AD8232 moduli yurakning bioelektrik signallarini gabul gilish va kuchaytirish

vazifasini bajaradi.

ESP32 mikrokontrolleri esa signalni ragamlashtirib, gayta ishlaydi

hamda natijalarni foydalanuvchiga uzatadi.
Ishlab chigilgan qurilma quyidagi asosiy gismlardan iborat:

AD8232 EKG sensori;
ESP32 mikrokontrolleri;
OLED displey;

Wi-Fi aloga moduli;
Telegram Bot;

Web Server;

Elektrodlar tizimi.

Qurilma yurak urish tezligini aniglash bilan birga EKG signalini kuzatish va
saglash imkoniyatiga ham ega.

i
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1-rasm. Ishlab chiqilgan Holter monitoring qurilmasining umumiy ko‘rinishi.
2.4. Telegram Bot va Web Server integratsiyasi

Tizimning muhim afzalliklaridan biri uning internet texnologiyalari bilan
integratsiyalashganligidir. ESP32 mikrokontrollerining Wi-Fi  moduli yordamida
monitoring natijalari internet orgali uzatiladi.

Telegram Bot foydalanuvchiga yurak urish tezligi haqidagi ma’lumotlarni
masofadan olish imkonini beradi. Bot orgali BPM giymatini ko‘rish, qurilma holatini
tekshirish va zarur hollarda ogohlantirish xabarlarini gabul gilish mumkin.

Web Server esa foydalanuvchiga internet brauzeri orgali monitoring natijalarini
kuzatish imkonini beradi. Veb interfeysda:

. Yurak urish tezligi;

. EKG signalining grafigi;
. Qurilma holati;

. Monitoring davomiyligi

haqidagi ma’lumotlar aks ettiriladi.
PRINSIPIAL ELEKTR SXEMASI

(AD8232 - ESP32 - OLED)

ESP32

ELEKTRODLAR ADB232

OLED DISPLAY (i2C)

ULANISHLAR JADVALI

AD8232 ) TURI 120H =
3 w3 POWER 33V quwat OLED ESPaR2 T
GND GND GND Umumiy yer vee V3 POWER 33V qunvat

OUTPUT | GPIO34 (ADCI.CHE) | ANALOG | EKG signak kirishi (ADC) N oD oD Urnurmly yor

SON £ DIGITAL | Moduini yodish (SON = HGH) ESLATMA

Lo+ - ANALOG IN Musbat kirish « ADB232 OUTPUT ~+ ESP32 ADC (GPIO34)
I 1 | = otepiac: DA - GPIO21, SCL ~ GPIO22 SCL GPI022 12C CLOCK 12C soat liniyasi
+ Barcha GND tar umumiy wlangan bo'ishikerak e e
+ AD8232 SON pini 3.3V ga wangan
{modul doimiy facl)

SDA GPIO21 12C DATA 12C ma'lumot finiyasi

Lo- - ANALOGIN Manfiy kiish

Nimm
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2-rasm. ESP32 asosidagi monitoring tizimining elektr sxemasi.
2.5. Tajriba natijalari

Ishlab chiqilgan qurilma laboratoriya sharoitida sinovdan o‘tkazildi. Sinov
jarayonida AD8232 sensori yordamida yurakning bioelektrik signallari muvaffagiyatli
gayd etildi va ESP32 mikrokontrolleri tomonidan gayta ishlanib OLED displeyda aks
ettirildi.

Tajriba davomida yurak urish tezligi oltmish besh (65) bpm dan sakson besh (85)
bpm gacha bo‘lgan diapazonda aniq qayd etildi. Telegram Bot va Web Server orqali
uzatilgan ma’lumotlar OLED displeydagi natijalar bilan mos kelishi kuzatildi.

Olingan natijalar ishlab chigilgan tizimning bargaror ishlashini va yurak
monitoringi uchun samarali ekanligini tasdigladi.

ISHLASH ALGORITMI

(oQIM DIAGRAMMASI / FLOWCHART)
3 1. ISHGA TUSHIRISH B
= @ Qurilma veai iladi va
modullar ishga tayyorlanadi.

2. SIGNAL QABUL QILISH
Elektrodlar EKG signalini gabul giladi,

AD8232 moduliga uzatiladi

ki 3. ADC (RAQAMLASHTIRISH)
ADC ADB232 analog signaini racamil
- ko o i va

ESP32 ga uzatadi.
4. FILTRLASH R
Racgamli si gh al shovqginlardan tozalanadi
(band-pass filtr va boshqalar). )
5. PIK ANIQLASH
Filtrlangan signalda R-piklar aniglanadi.

6. BPM HISOBLASH
@ R-piklar orasidagi vaqt oralig
asoslsnlb BPM (urishla rsonl)hsobl lanadi,

7. DISPLEYGA CHIQARISH
Joriy BPM va EKG to’lgini
OLED displeyda ko'rsatiladi.

{ Ve | 8. TAKRORLASH

&J Jarayon doimiy ravishda takrorlanadi
(real vaqt rejimida).
J

3-rasm. Qurilmaning ishlash algoritmi.

Xulosa
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Mazkur tadgigotda Holter monitoring tizimining nazariy asoslari va klinik
ahamiyati o‘rganildi. Shuningdek, ADS8232 yurak monitoring sensori va ESP32
mikrokontrolleri asosida yurak faoliyatini real vaqt rejimida kuzatishga mo‘ljallangan
zamonaviy monitoring qurilmasi ishlab chiqildi.

Qurilmada OLED displey, Telegram Bot va Web Server texnologiyalarining
qo‘llanilishi monitoring jarayonini yanada qulay va samarali tashkil etish imkonini berdi.
O‘tkazilgan tajribalar natijasida tizimning yurak urish tezligini aniq aniqlashi va
ma’lumotlarni masofadan uzatishi tasdiglandi.

Ishlab chigilgan qurilma telemeditsina, masofaviy diagnostika va yurak-gon tomir
kasalliklarini erta aniqlash tizimlarida qo‘llash uchun istigbolli yechim hisoblanadi.
Kelgusida tizimni mobil ilovalar va bulutli ma’lumotlar bazalari bilan integratsiyalash
orgali uning funksional imkoniyatlarini yanada kengaytirish mumkin.
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NOTIQLIK MADANIYATINI SHAKLLANTIRUVCHI ASOSIY
KO‘NIKMALAR

Fazliddin Abdunabiyevich Abdurazaqgov
Navoiy innovatsiyalar universiteti o‘qituvchisi

@-mail: fazliddinabdurazakov83@gmail.com

Annotatsiya. Ushbu maqolada notiglik san’ati va notiglik madaniyatini
shakllantiruvchi asosiy ko‘nikmalarning ilmiy-nazariy hamda pedagogik asoslari tadqiq
etiladi. Notiglik madaniyati fagat omma oldida ravon so‘zlash texnikasi emas, balki
shaxsning tafakkur madaniyati, axlogiy pozitsiyasi, estetik didi, mulogot etikasi va
1jtimoiy mas’uliyatini namoyon etuvchi murakkab pedagogik kompetensiya sifatida talqin
gilinadi. Maqgolada klassik ritorika merosi, nutqg madaniyati nazariyasi, kommunikativ-
faoliyatli yondashuv, axlogiy-estetik tarbiya va zamonaviy ta’lim amaliyoti o°‘zaro
bog°‘liglikda tahlil gilinadi. Shuningdek, notiglikni shakllantirishga xizmat qiluvchi fikrni
aniq ifodalash, dalillash, auditoriya bilan mulogot, til va uslubni tanlash, nutq
kompozitsiyasini qurish, ovoz va tana harakatlarini boshgarish, emotsional intellekt,
refleksiya kabi ko‘nikmalar tizimlashtiriladi. Tadqiqot natijalariga ko‘ra, notiglik
madaniyatini rivojlantirish yoshlarda tanqidiy fikrlash, o‘ziga ishonch, muomala
madaniyati, yetakchilik, ijtimoiy faollik va axloqgiy-estetik qadriyatlarga ongli
munosabatni shakllantirishning samarali pedagogik vositasi ekanligi asoslab beriladi.

Kalit so‘zlar: notiqlik san’ati, notiqlik madaniyati, ritorika, nutq madaniyati, axloqiy
tarbiya, estetik tarbiya, kommunikativ kompetensiya, tanqidiy fikrlash, muloqot etikasi,
pedagogik mahorat.

Annotation. This article examines the scientific-theoretical and pedagogical
foundations of the core skills that shape the art and culture of public speaking. Public
speaking culture is interpreted not merely as a technique of fluent speech before an
audience, but as a complex pedagogical competence reflecting a person’s intellectual
culture, moral position, aesthetic taste, communication ethics, and social responsibility.
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The article analyzes classical rhetoric, speech culture theory, communicative-activity
approaches, moral-aesthetic education, and contemporary educational practice in their
interrelationship. It systematizes the skills required for the formation of public speaking
culture, including clear expression of thought, argumentation, interaction with the
audience, choice of language and style, speech composition, voice and body control,
emotional intelligence, and reflection. The findings substantiate that developing public
speaking culture is an effective pedagogical means of fostering critical thinking, self-
confidence, communication culture, leadership, social activity, and conscious attitudes
toward moral and aesthetic values among young people.

Keywords: public speaking, public speaking culture, rhetoric, speech culture, moral
education, aesthetic education, communicative competence, critical thinking,
communication ethics, pedagogical mastery.

Kirish.

Zamonaviy ta’lim jarayonida yoshlarning faqat bilimga ega bo‘lishi yetarli emas;
ular o‘z fikrini mustaqil asoslay oladigan, ijtimoiy mulogotda madaniyatli pozitsiya
bildiradigan, turli auditoriyalar bilan erkin va mas’uliyatli munosabatga kira oladigan
shaxs sifatida kamol topishi zarur. Shu ma’noda notiglik san’ati va notiqlik madaniyati
ta’lim-tarbiya tizimida alohida ahamiyat kasb etadi. Chunki nutg inson tafakkurining
tashqi ifodasi, axloqiy qarashlarining amaliy ko‘rinishi va estetik didining kommunikativ
shaklidir.

Bugungi globallashuv va ragamli kommunikatsiya sharoitida yoshlar ko‘plab
axborot oqimlari, turli g‘oyalar, ijtimoiy tarmoqlardagi bahs-munozaralar va ommaviy
chigishlar muhitida shakllanmoqda. Bunday vaziyatda ularning nutqiy savodxonligi,
fikrni dalil bilan ifodalash madaniyati, tinglovchini hurmat qilish, bahsda axlogiy
chegarani saqglash, yolg‘on axborot va manipulyativ nutqdan himoyalanish ko‘nikmalari
tarbiyaviy zaruratga aylanadi. Notiglik madaniyatini shakllantirish aynan shu ehtiyojga
javob beradi: u o‘quvchi va talabalarda fikrlash intizomi, so‘zga mas’uliyat, estetik ifoda

va ijtimoiy faollikni uyg‘un ravishda rivojlantiradi.
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Ritorika tarixida notiglik san’ati insonni ishontirish, ruhlantirish va ijtimoiy garorga
olib kelish vositasi sifatida talgin gilingan. Aristotel tomonidan asoslangan ethos, pathos
va logos uchligi bugungi pedagogik jarayon uchun ham dolzarbdir: ethos notigning
axloqiy ishonchliligini, pathos tinglovchi hissiyotiga madaniy ta’sir etishni, logos esa
fikrning mantiqiy-daliliy asoslanganligini bildiradi. Demak, notiqlikni o‘rgatish faqat
nutq texnikasini mashq qildirish emas, balki axloqiy mas’uliyat, hissiy madaniyat va
mantiqiy tafakkurni birgalikda rivojlantirishdir.

Mamlakatimiz ta’lim tizimida kompetensiyaviy yondashuv, shaxsga yo‘naltirilgan
ta’lim, ijodiy va tanqidiy fikrlashni rivojlantirish, yoshlarning ma’naviy-axloqiy
tarbiyasini kuchaytirish masalalari ustuvor yo‘nalish sifatida garalmoqda. Biroq
amaliyotda notiglik madaniyati ko‘pincha alohida tadbir, bayram chiqishi yoki sahnaviy
nutq doirasida talgin gilinadi. Aslida esa notiglik madaniyati har bir dars, seminar,
munozara, taqdimot, yozma va og‘zaki muloqot jarayonida shakllanishi lozim bo‘lgan
integrativ ko‘nikmalar majmuasidir.

Mazkur maqolaning magsadi notiqlik san’ati va madaniyatini shakllantiruvchi asosiy
ko‘nikmalarning ilmiy-nazariy hamda pedagogik asoslarini yoritish, ularni axlogiy-estetik
tarbiya bilan bog‘liq holda tahlil qilish va ta’lim amaliyotida qo‘llash mumkin bo‘lgan
metodik mexanizmlarni asoslashdan iborat. Ushbu magsaddan kelib chigib, notiglik
madaniyatining tarkibiy komponentlari, shakllantiruvchi omillari, baholash mezonlari va
pedagogik natijalari tizimli ravishda ko‘rib chiqiladi.

Tadgigot metodologiyasi.

Tadgigot metodologiyasi notiglik madaniyatini shaxsning kommunikativ, axloqiy,
estetik va intellektual rivojlanishini ta’minlovchi integrativ kompetensiya sifatida
o‘rganishga asoslanadi. Maqolada nazariy tahlil, qiyosiy-tipologik yondashuv, pedagogik
umumlashtirish, ilmiy adabiyotlarni tahlil qilish, kontent-tahlil, kuzatish va
modellashtirish metodlaridan foydalanildi. Tadqiqotda notiglik san’ati klassik ritorika,
nutg madaniyati, pedagogik mahorat va shaxs tarbiyasi nazariyalari kesishgan nugtada
tahlil gilindi.

Metodologik asos sifatida bir necha yondashuvlarga tayanildi. Birinchidan,
aksiologik yondashuv notiglik madaniyatini gadriyatlarni anglash va ularni nutq orqgali
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ifoda etish jarayoni sifatida ko‘rishga imkon beradi. Ikkinchidan, kommunikativ-faoliyatli
yondashuv nutgni tayyor matnni ovozlantirish emas, balki magsadli mulogot, auditoriya
bilan o‘zaro ta’sir, savol-javob, dalillash va refleksiya jarayoni sifatida talgin giladi.
Uchinchidan, kompetensiyaviy yondashuv notiglik ko‘nikmalarini bilim, ko‘nikma,
malaka, munosabat va amaliy tajriba birligida baholashni talab etadi.

Tadqiqot mantig‘i shundan iboratki, notiqlik madaniyati uch bosqichli rivojlanish
jarayonida shakllanadi: birinchi bosqichda o‘quvchi nutgning mazmuniy-mantiqiy
qurilishini anglaydi; ikkinchi bosgichda fikrni auditoriyaga mos tarzda ifodalash
usullarini egallaydi; uchinchi bosqichda esa o°z nutqiga axloqiy-estetik mezonlar asosida
tanqidiy baho berish, xatolarni ko‘rish va keyingi chiqishlarni takomillashtirish
ko‘nikmasini hosil giladi. Bunday yondashuv notiglikni epizodik mahorat emas, balki
uzluksiz rivojlanadigan madaniy-pedagogik sifat sifatida o‘rganishga imkon beradi.

Magolada notiglik madaniyatini baholash uchun quyidagi mezonlar asos qgilib olindi:
-fikrning anigligi va izchilligi;

-dalillarning asoslanganligi;

-til va uslubning auditoriyaga mosligi;

-nutq etikasi va mulogot madaniyati;

-0voz, intonatsiya va tana harakatlaridan o‘rinli foydalanish;

-emotsional ta’sirchanlik; tinglovchi bilan interaktiv aloqa;

-refleksiv tahlil va 0‘z-0‘zini rivojlantirishga tayyorlik.

Ushbu mezonlar notiqlik ko‘nikmalarini faqat tashqi ifoda darajasida emas, balki
shaxsning ichki madaniyati bilan bog‘liq holda baholashga xizmat giladi.

Adabiyotlar tahlili.

Notiqlik san’ati haqidagi ilmiy qarashlar qadimgi davrlardan boshlab shakllangan.
Klassik ritorika an’analarida nutqning samaradorligi notigning axloqiy qiyofasi, dalillash
mahorati va tinglovchi ruhiyatiga ta’sir ko‘rsatish qobiliyati bilan bog‘langan. Aristotel
nutqni ishontirish san’ati sifatida talqin qilib, unda mantiqiy asos, notigning ishonchliligi
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va tinglovchi hissiyotini hisobga olish zarurligini ta’kidlagan. Bu qarashlar bugungi
pedagogik jarayonda ham o0‘z ahamiyatini yo‘qotmagan, chunki yoshlarni notiglikka
o‘rgatishda mantiqiy fikrlash, axloqiy mas’uliyat va estetik ta’sirchanlik birligi muhim
o‘rin tutadi.

O‘zbek ilmiy-adabiy an’analarida ham so‘z gadri, nutq odobi, ma’naviy mas’uliyat
va ifoda go‘zalligi muhim tarbiyaviy mezon sifatida qaralgan. N.Mahmudovning
o‘qituvchi nutq madaniyati haqidagi tadqiqotlarida pedagog nutqining aniqligi,
ta’sirchanligi va adabiy til me’yorlariga muvofiqligi ta’lim samaradorligining zarur sharti
sifatida asoslanadi [10]. Ravshanbek Mahmudov va I.Qahhorovning notiqlik san’ati
bo‘yicha ishlarida esa notiq shaxsining tayyorgarligi, so‘z tanlash mahorati, auditoriya
bilan aloga o‘rnatish va nutqiy ta’sir mexanizmlari keng yoritilgan [1; 2].

A.Aripova notiglikning lisoniy-uslubiy vositalarini tahlil gilar ekan, nutgning
ta’sirchanligi so‘z boyligi, uslubiy moslik, grammatik to‘g‘rilik va ma’no aniqligi bilan
bevosita bog‘ligligini ko‘rsatadi [5]. Husanboyeva va Niyozmetova tomonidan adabiyot
ta’limi metodikasida badiiy matn bilan ishlash, obrazli nutqni shakllantirish, o‘quvchining
estetik idrokini rivojlantirish masalalari yoritilgan [8]. Ushbu manbalar notiglik
madaniyatini faqat so‘zlash texnikasi emas, balki tafakkur va estetik ifoda madaniyati
sifatida talgin gilish uchun nazariy asos beradi.

Boshlang‘ich va umumiy ta’lim jarayonida nutq o‘stirish masalalarini o‘rgangan
M.R.Lvov o‘quvchi matnni shunchaki ovozlantirish bilan cheklanmasligi, balki muallif
fikri, vogelik, obraz va ma’no qatlamlarini anglash orqali ongli o‘qish va nutqiy fikrlashga
o‘tishi zarurligini ta’kidlaydi [3]. M.B.Shodmonova ona tili va adabiyot darslarida nutq
o‘stirish va tafakkurni uzluksiz rivojlantirish masalasini ta’lim mazmunining barqaror
elementi sifatida tahlil giladi [4]. Bu qarashlar notiglik madaniyatini maktab va oliy
ta’limda tizimli shakllantirish zarurligini ko‘rsatadi.

Manbalar tahlili shuni ko‘rsatadiki, notiglik san’ati bo‘yicha nazariy qarashlar boy
bo‘lsa-da, ularni yoshlarning axlogiy-estetik tarbiyasi, kommunikativ kompetensiyasi va
zamonaviy ragamli muloqot madaniyati bilan bog‘lab o‘rganish hali ham dolzarb ilmiy-
metodik vazifa bo‘lib qolmoqda. Aynigsa, notiglikni shakllantiruvchi ko‘nikmalarni
pedagogik mezonlar, ta’lim texnologiyalari va baholash indikatorlari bilan tizimlashtirish
amaliyot uchun muhim ahamiyatga ega.
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Tahlil va natijalar.

Notiglikni shakllantirishga ta’sir etuvchi omillar ham ko‘p qirrali. Shaxsiy
Xususiyatlar - o‘ziga ishonch, mas’uliyat, hissiy barqarorlik, tashabbuskorlik; auditoriya
xususiyatlari - yosh, bilim darajasi, qiziqish, ijtimoiy tajriba; tayyorgarlik darajasi -
mavzuni bilish, dalillarni tanlash, nutgni mashq qilish; muhit va texnik sharoitlar - xona,
ovoz kuchaytirgich, vizual vositalar; vaqtni boshgarish - nutgning hajmi, tezligi va
mantiqiy ritmi; gayta aloga - savollar, mimika, auditoriya reaksiyasi kabi omillar nutq
sifatiga bevosita ta’sir ko‘rsatadi.

Pedagogik nugtayi nazardan, notiglik madaniyatini rivojlantirishning samarali
mexanizmi “tayyorgarlik - ijro - tahlil - qayta takomillashtirish” sikliga asoslanishi zarur.
Tayyorgarlik bosqichida o‘quvchi mavzuni o‘rganadi, material to‘playdi, nutq rejasini
tuzadi. ljro bosgichida u auditoriya oldida chigish giladi, savollarga javob beradi, ovoz va
tana tilini boshqaradi. Tahlil bosqichida o‘qituvchi va guruhdoshlar konstruktiv fikr
bildiradi. Qayta takomillashtirish bosqichida o‘quvchi xatolarni tuzatadi, yangi chiqish
uchun individual rivojlanish yo‘lini belgilaydi.

Notiglik madaniyatini axlogiy-estetik tarbiya bilan bog‘lash aynigsa muhimdir.
Yoshlar notiqlik orqali fagat chiroyli so‘zlashni emas, balki so‘zning ijtimoiy
mas’uliyatini anglaydi. Ularda “men nima deyapman?”, “bu fikrim boshqalarga qanday
ta’sir qiladi?”, “qarshi fikr egasiga hurmat saqlay oldimmi?”, “nutqimda adolat,
mas’uliyat va madaniyat namoyon bo‘ldimi?” kabi refleksiv savollar shakllanadi. Ana shu
savollar nutqiy tarbiyani axlogiy tarbiyaga aylantiradi.

Estetik tarbiya nuqtayi nazaridan esa notiqlik o‘quvchida so‘z go‘zalligini his
qilish, ibora va ohang uyg‘unligini anglash, badily matn va hayotiy misollar orgali
ta’sirchan fikr qurish qobiliyatini rivojlantiradi. Bu jarayonda adabiy matnlarni ifodali
o‘qish, obrazli nutq tuzish, monolog, dialog, munozara va tagdimotlar tayyorlash, nutqni
video yozuv asosida tahlil gilish samarali metodlar sifatida namoyon bo‘ladi.

Ragamli muhitda notiqlik madaniyatining yangi ko‘rinishlari ham shakllanmoqda.
Videomurojaat, podkast, onlayn tagdimot, ijtimoiy tarmoqdagi izoh, masofaviy
konferensiya va vebinarlar yoshlarning nutqiy giyofasini namoyon etuvchi maydonga
aylanmoqda. Shu bois ta’lim jarayonida ragamli nutq etikasi, onlayn bahs madaniyati,
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manbaga tayangan holda fikr bildirish, provokatsion yoki haqoratli nutgdan tiyilish,
internet auditoriyasiga mos yozma-og‘zaki uslubni tanlash kabi ko‘nikmalar ham
shakllantirilishi zarur.

1-jadval.

Notiqlik madaniyatini shakllantiruvchi asosiy ko‘nikmalar va ularning pedagogik

mazmuni
Ko‘nikma Mazmuni Pedagog_l : Kuti Ia_d_lgan
vazifasi natija
- .| Asosi ‘ i | Tezis-dalil-misol- . .
Fikrni aniq SOSLY s Oyaml “! ! I.. .. | Aniq, tushunarli va
. ajratish, mantiqiy | xulosa zanjirini | . .
ifodalash o . ishonchli nutq
izchillikni saglash | o‘rgatish
Muammoli  savol,
. Fikrni fakt, misol | debat, keys va | Asoslangan
Dalillash va . : . -
e va tahlil  bilan | tahliliy pozitsiya va
tanqidiy fikrlash . .
asoslash topshiriglardan mustaqgil xulosa
foydalanish

Til va uslub tanlash

Adabiy til, uslubiy
moslik,
auditoriyaga
muvofiq ifoda

Nutg vaziyatlarini
modellashtirish

Madaniy, ravon va
ta’sirchan muloqot

Savol-javob Interaktiv
Auditoriya  bilan | tinglash ’ fikr chigishlar va | ljtimoiy faollik va
, jamoaviy hamkorlik
mulogot almashish, gayta . o
aloga muhokamalarni madaniyati
“ tashkil etish
Intonatsiya, pauza, .
- : . i i Ishonchl
Ovozvatanatili | ohang, nigoh, imo- | Video-tahlil —va | 'Shonemii -~ Va
ishora sahnaviy ta’sirchan chiqish
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mashglarni
qo‘llash
O‘z nutqini tahlil | Baholash rubrikasi, | Uzluksiz
Refleksiya qgilish va | portfoliolar va o‘z- | rivojlanish va
takomillashtirish 0°zini baholash mas’uliyat

Jadvaldan ko‘rinadiki, notiqlik madaniyati ko‘nikmalari o‘zaro alohida emas, balki
bir-birini to‘ldiruvchi tizim sifatida ishlaydi. Masalan, fikr aniq bo‘lmasa, dalilning kuchi
pasayadi; uslub auditoriyaga mos bo‘lmasa, nutqning ta’siri kamayadi; axloqiy muloqot
bo‘lmasa, hatto mantigan to‘g‘ri fikr ham tarbiyaviy natija bermaydi. Shu sababli notiqlik
ta’limi bir vaqtning o‘zida mantiqiy, lingvistik, axloqiy, estetik va psixologik
tayyorgarlikni talab etadi.

Tahlil natijalaridan kelib chigib, notiglik madaniyatini rivojlantirish quyidagi
pedagogik natijalarga olib keladi: birinchidan, o‘quvchi va talabalarda fikrni mustagqil
qurish va dalillash qobiliyati mustahkamlanadi; ikkinchidan, mulogotda hurmat, sabr,
tinglash va javob gaytarish madaniyati shakllanadi; uchinchidan, estetik ifoda, obrazli
tafakkur va adabiy tilga hurmat rivojlanadi; to‘rtinchidan, liderlik, tashabbuskorlik va
ijtimoiy faollik kuchayadi; beshinchidan, yoshlarning o‘z-o‘zini baholash va uzluksiz
rivojlantirish ko‘nikmalari tarkib topadi.

Shu jihatdan notiqlik san’ati va madaniyatini shakllantirish ta’lim-tarbiya
jarayonining qo‘shimcha elementi emas, balki shaxs kamolotini ta’minlaydigan markaziy
pedagogik mexanizmlardan biridir. Mazkur mexanizm dars, seminar, tarbiyaviy tadbir,
fan to‘garagi, debat klubi, ijodiy uchrashuv va ragamli ta’lim platformalarida izchil
qo‘llanganda yuqori tarbiyaviy samaradorlik beradi.

Xulosa.

O‘tkazilgan nazariy tahlil va pedagogik umumlashtirishlar shuni ko‘rsatadiki,
notiglik san’ati va notiglik madaniyati yoshlarning shaxsiy, akademik va ijtimoiy
rivojlanishida muhim o‘rin tutadi. Notiglik madaniyati ravon gapirish texnikasidan
kengroq tushuncha bo‘lib, u fikrning mantiqiyligi, nutqning axloqiyligi, ifodaning
estetikligi, mulogotning madaniyligi va shaxsning ijtimoiy mas’uliyatini birlashtiradi. Shu
bois uni ta’lim jarayonida alohida, tizimli va maqgsadli shakllantirish zarur.
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Magqola doirasida notiglikni shakllantiruvchi asosiy ko‘nikmalar - fikrni aniq
ifodalash, dalillash, til va uslubni tanlash, auditoriya bilan mulogot, nutqg kompozitsiyasini
qurish, ovoz va tana harakatlarini boshqarish, emotsional intellekt, refleksiya va o‘z-o‘zini
rivojlantirish ko‘nikmalari sifatida tizimlashtirildi. Ushbu ko‘nikmalar yoshlarning
tanqidiy fikrlashi, ijodkorligi, o‘ziga ishonchi, muomala madaniyati va liderlik
salohiyatini rivojlantirishga xizmat giladi.

Pedagogik amaliyot uchun quyidagi tavsiyalar muhim: birinchidan, notiglik
mashg‘ulotlarini fagat sahnaviy chiqish yoki bayram tadbirlari bilan cheklamasdan,
barcha fanlar mazmuniga integratsiya gilish; ikkinchidan, darslarda debat, muammoli
savol, keys, taqdimot, rol o‘ynash, intervyu, tahliliy nutq kabi faol metodlardan
foydalanish; uchinchidan, o‘quvchilarning nutqini baholashda fagat ravonlik emas, balki
axlogiy pozitsiya, dalil sifati, auditoriyaga moslik va estetik ifodani ham hisobga olish;
to‘rtinchidan, video-tahlil, portfoliolar va refleksiya daftarlarini joriy etish; beshinchidan,
ragamli nutq etikasi va onlayn muloqot madaniyatini notiqlik ta’limining ajralmas qismi
sifatida kiritish.

Xulosa qilib aytganda, notiglik madaniyatini shakllantirish yoshlarni axlogiy-
estetik tarbiyalash, ularning kommunikativ kompetensiyasini rivojlantirish va jamiyatda
faol, mas’uliyatli hamda madaniyatli shaxs sifatida namoyon bo‘lishiga xizmat giladigan
strategik pedagogik yo‘nalishdir. Bu boradagi ilmiy-metodik ishlarni yanada
chuqurlashtirish, notiglik ko‘nikmalarini baholash mezonlarini takomillashtirish hamda
ta’lim muassasalarida notiqlik klublari, debat maydonlari va ijodiy nutq studiyalarini
yo‘lga qo‘yish kelgusidagi muhim vazifalardan hisoblanadi.
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SUN’LY INTELLEKT DAVRIDA TARJIMA JARAYONLARINING
LINGVISTIK VA STILISTIK MUAMMOLARI

Choriyeva Maftuna Juma qizi
Termiz davlat universiteti filologiya va tillarni o‘qitish (o‘zbek tili) yo‘nalishi
3-bosqich talabasi

Annotatsiya. Ushbu maqolada sun’iy intellekt texnologiyalari, xususan, neyron
mashina tarjimasi va katta til modellari asosida amalga oshirilayotgan tarjima
jarayonlarida yuzaga kelayotgan lingvistik hamda stilistik muammolar tahlil gilinadi.
Tadqiqotda Al tarjimasining tezkorlik, ko‘p tillilik va dastlabki matn yaratishdagi
afzalliklari tan olinadi, biroq semantik noaniqlik, kontekstni noto‘g‘ri anglash,
frazeologik birliklarni so‘zma-so‘z tarjima qilish, terminologik izchillikning buzilishi,
uslubiy neytrallashuv va madaniy konnotatsiyaning yo‘qolishi kabi muammolar asosiy
ilmiy masala sifatida ko‘rib chiqiladi. Maqolada tarjima sifatini baholash uchun
lingvistik, stilistik va pragmatik mezonlarga asoslangan tahliliy model taklif etiladi.
Natijalar shuni ko‘rsatadiki, sun’iy intellekt tarjima jarayonida yordamchi vosita sifatida
samarali bo‘lsa-da, badiiy, ilmiy, huqugiy, tibbiy va publitsistik matnlarda inson
tarjimoni hamda post-tahrir bosqichi zarur bo‘lib qoladi.

Kalit so‘zlar: sun’iy intellekt, mashina tarjimasi, neyron tarjima, katta til
modellari, lingvistik muammo, stilistik muammo, post-tahrir, terminologiya, tarjima
sifati.

AHHoOTanmuss. B JaHHOM cTaThe aAHANM3UPYIOTCS  JIMHTBUCTUYECKUE U
CTWJIUCTHYECKHE TMpoOJieMbl, BO3HUKAIOIIME B TIpollecce IMepeBojJa B  3IOXY
HUCKYCCTBEHHOTO HWHTEJUIEKTa, B YAaCTHOCTH TMIPU MCIOJIB30BAaHUM HEHPOHHOTO
MaIIMHHOTO TIepeBo/ia U OOJBINNX S3BIKOBBIX MOJenei. B nccneqoBannm npusHarOTCs
npeumyiiectBa Al-mepeBoma, Takue KaK ONEPAaTUBHOCTh, MHOTOS3BIYHOCTh H
BO3MOXHOCTh CO3/IaHUS TIEPBUYHOTO BapuaHTa TekcTta. OgHAKO OCHOBHOE BHUMAaHUE
yACNSeTCS TaKUM TpoOiieMaM, Kak CeMaHTUYeCKass HeONPEIeIEHHOCTh, HEeMpaBUIbHAS
WHTEPIpETalis KOHTEKCTa, OyKBalbHBIA TIEpeBOJ (HPa3eoJOTUYECKUX CIMHHII,
HapyIIeHNue TEPMUHOJIOTHUECKON MOCJICTIOBATEILHOCTH, CTHIIUCTUYECKAS
HEeUTpaM3aluss W TOTeps KyJbTYpHOW KOHHOTaMU. B cratbe mnpemiaraercs
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AHAJIMTHYCCKasA MOJCIIb OLCHKHW KadeCTBa IICPCBOJa Ha OCHOBC JIMHIBUCTHYCCKHX,
CTUIIMCTHYCCKNX MW IparMaTU4CcCKUX KpPUTCPHUCB. P€3YJIBTaTBI IIOKAa3bIBaKOT, YTO
I/ICKYCCTBGHHBIﬁ HUHTCIIJICKT MOXCT OBITH B(I)Q)GKTI/IBHBIM BCIIOMOTI'aTCJIbHBIM
HHCTPYMCHTOM, OJHAKO IIpH ICPCBOAC XYHOXKCCTBCHHBLIX, HAYYHBIX, IOPHINYCCKHX,
MCAUIUHCKHNX nu Hy6J’II/I]_II/ICTI/IIleCKI/IX TEKCTOB COXpaHsACTCsA HCO6XOI[I/IMOCTB
YCJIOBCUCCKOI'O ICPCBOJYMNKA U 3TAlld ITOCTPCAAKTHUPOBAHUS.

KaroueBble cJI0oBa: I/ICK}’CCTBCHHHﬁ HMHTCIIJICKT, MAaIIIMHHBIN nepeBona,
HeI‘/JIpOHHBII‘/JI IepeBoa, OOJIBIIINE S3BIKOBEIE MOACIH, JITMHIBUCTHYCCKAA HpO6JICMa,
CTHUIINCTNUYECKAA Hp06HeMa, MNOCTPCAAKTUPOBAHUC, TCPMUHOJIOTHUA, KAYCCTBO IICPCBOJAA.

Abstract. This article analyzes linguistic and stylistic problems that arise in
translation processes in the age of artificial intelligence, particularly through neural
machine translation and large language models. The study acknowledges the advantages
of Al-assisted translation, including speed, multilingual processing and the production
of preliminary drafts. However, the main focus is placed on semantic ambiguity,
contextual misinterpretation, literal rendering of idiomatic expressions, inconsistency in
terminology, stylistic neutralization and the loss of cultural connotations. The article
proposes an analytical model for assessing translation quality based on linguistic, stylistic
and pragmatic criteria. The findings indicate that artificial intelligence can function as an
effective auxiliary tool in translation, but human translators and post-editing remain
essential in literary, academic, legal, medical and journalistic texts.

Keywords: artificial intelligence, machine translation, neural translation, large
language models, linguistic problem, stylistic problem, post-editing, terminology,
translation quality.

KIRISH

XXI asrda sun’iy intellekt texnologiyalarining tez rivojlanishi tarjima faoliyatiga
bevosita ta’sir ko‘rsatmoqda. Avvallari tarjima asosan insonning lingvistik bilimlari,
madaniy kompetensiyasi va stilistik mahoratiga tayangan bo‘lsa, bugungi kunda mashina
tarjimasi, neyron tarmoglar va katta til modellari tarjima jarayonining ajralmas gismiga
aylanmoqda. Google Translate, DeepL, Yandex Translate, Microsoft Translator, NLLB
va boshqa tizimlar gisqa vaqt ichida turli tillar o‘rtasida matn yaratish imkonini bermoqda.
Bu holat tarjima amaliyotida tezlik va qulaylikni oshirgan bo‘lsa-da, tarjimaning
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mazmuniy aniqligi, uslubiy tabiiyligi va madaniy mosligi bilan bog‘liq yangi
muammolarni ham yuzaga chigarmoqda.

Tarjima faqat so‘zlarni bir tildan ikkinchi tilga almashtirish emas. U semantik,
grammatik, pragmatik, stilistik va madaniy darajadagi murakkab jarayondir. Aynigsa,
badiiy matn, ilmiy maqola, huquqiy hujjat, tibbiy ko‘rsatma yoki publitsistik material
tarjimasida har bir so‘zning ma’nosi matn konteksti, janr talabi va kommunikativ magsad
bilan bog‘liq bo‘ladi. Sun’iy intellekt esa ko‘p hollarda statistik va ehtimollik asosidagi
til modeliga tayanadi. Shu sababli u ayrim holatlarda grammatik jihatdan sillig, lekin
mazmunan noto‘g‘ri yoki usluban mos bo‘lmagan tarjima yaratishi mumkin.

Mavzuning dolzarbligi shundaki, bugungi kunda Al tarjimalari ta’lim, nashriyot,
xalgaro mulogot, ilmiy magola tayyorlash, biznes yozishmalari va rasmiy hujjatlar
almashinuvida keng qo‘llanmoqda. Biroq bunday tarjimalarni bevosita, tekshiruvsiz
ishlatish semantik xatolar, noto‘g‘ri termin tanlovi, uslubiy qo‘pollik va hatto
kommunikativ tushunmovchiliklarga olib kelishi mumkin. Aynigsa, o‘zbek tili kabi
morfologik jihatdan boy, uslubiy qgatlamlari keng va kam resursli tillarda Al tarjimasi
alohida tahlilni talab giladi.

Tadqiqotning maqsadi sun’iy intellekt asosidagi tarjima jarayonlarida uchraydigan
asosiy lingvistik va stilistik muammolarni aniglash, ularni tasniflash hamda tarjima
sifatini oshirishga xizmat giluvchi tahliliy yondashuvni ishlab chigishdan iborat.

Ushbu magsadga erishish uchun quyidagi vazifalar belgilandi:

birinchidan, Al tarjimasining lingvistik xususiyatlarini aniglash;

ikkinchidan, mashina tarjimasida semantik, grammatik va terminologik xatolarni

tahlil qgilish;
uchinchidan, Al tarjimasida uslubiy neytrallashuv va janrga moslik muammolarini
ko‘rsatish;

to‘rtinchidan, Al tarjimasini post-tahrir gilish mezonlarini ishlab chiqish;
beshinchidan, inson tarjimoni va sun’iy intellekt hamkorligining samarali
modelini asoslash.

METODLAR

Tadqiqotda tavsifiy, giyosiy-lingvistik, kontekstual, stilistik va pragmatik tahlil
metodlaridan foydalanildi. Magola nazariy-analitik xarakterga ega bo‘lib, unda sun’iy
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intellekt asosidagi tarjima tizimlarida kuzatiladigan tipik xatolar lingvistik va stilistik
mezonlar asosida guruhlandi.
Tahlil quyidagi mezonlar bo‘yicha olib borildi:

1. Semantik aniglik — tarjima matnida asl mazmun saglangan yoki
buzilganini aniglash.

2. Grammatik moslik — tarjima tilining morfologik va sintaktik me’yorlariga
rioya etilishini baholash.

3. Terminologik izchillik — maxsus soha terminlarining bir xil va aniq tarjima
gilinishini tekshirish.

4. Frazeologik moslik — ibora, maqol, metafora va ko‘chma ma’nolarning
tabiiy berilishini aniglash.

5. Stilistik tabiiylik — tarjima matnining janr, ohang va uslubga mosligini
baholash.

6. Pragmatik muvofiglik — tarjimada muallif niyati, mulogot vaziyati va
auditoriya ehtiyoji saglanganini tekshirish.

Tadgigotda Al tarjimasining asosiy kamchiliklari real tarjima amaliyotida
uchraydigan tipik holatlar asosida tahlil gilindi. Misollar badiiy, ilmiy, rasmiy, publitsistik
va texnik matnlar doirasida guruhlandi. Jadval va tahlillarda “xato turi — sababi —
ogibati — tuzatish yo°li” modeli qo‘llandi.

NATIJALAR

Tahlil natijalari shuni ko‘rsatadiki, Al tarjimasida eng ko‘p uchraydigan
muammolar to‘rt asosiy guruhga ajratiladi: lingvistik xatolar, terminologik
nomuvofigliklar, stilistik soddalashtirishlar va madaniy-pragmatik yo‘qotishlar.

1-jadval. Al tarjimasida uchraydigan lingvistik muammolar tasnifi
Namoyon  bo‘lish

Xato turi shakli Asosiy sabab Tarjimaga ta’siri
Semantik xato So‘zning noto‘g‘ri | Kontekst yetarli | Asl mazmun
ma’noda  tarjima | anglanmasligi buziladi

gilinishi
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Namoyon  bo‘lish

Xato turi shakli Asosiy sabab Tarjimaga ta’siri

Grammatik xato Kelishik,  zamon, | Tillar ~ grammatik | Matn tabiiyligi
nisbat yoki so‘z | tizimining farqi pasayadi
tartibining buzilishi

Frazeologik xato Iboraning so‘zma- | Ko‘chma ma’no | Badily va madaniy
s0°z tarjimasi tanilmasligi ma’no yo‘qoladi

Terminologik xato | Termin bir necha xil | Soha lug‘ati | lImiy aniglik
tarjima qilinishi yetishmasligi buziladi

Referensial xato Olmosh yoki | Matn ichki | Gaplararo  mantiq
nomning noto‘g‘ri | bog‘lanishining buziladi
bog‘lanishi noto‘g‘ri talqini

Uslubiy xato Rasmiy matnning | Janr talabi hisobga | Matn ohangi
oddiy, badiiy | olinmasligi o‘zgaradi
matnning qurug
tarjimasi

Jadvaldan ko‘rinadiki, Al tarjimasida xato fagat grammatik shaklda emas, balki
mazmun, uslub, kontekst va madaniy ma’no darajasida ham yuzaga chigadi. Aynigsa,
0°‘zbek tiliga tarjima jarayonida so‘z tartibi, kelishik qo‘shimchalari, nisbat, egalik
shakllari va hurmat ma’nolari muhim ahamiyat kasb etadi. Sun’iy intellekt bu birliklarni
umumiy model asosida qayta ishlab, ayrim hollarda matnni grammatik jihatdan to‘g‘ri,
lekin usluban sun’iy holatga keltiradi.

2-jadval. Al tarjimasida tipik xatolar va ularni tuzatish namunasi

Al tarjimasida
yuzaga kelishi
mumkin  bo‘lgan | Tavsiya etiladigan
Asl birlik muammo tarjima yechimi Izoh
He kicked the bucket | “U chelakni tepdi” | “U vafot etdi” yoki | Frazeologik birlik

kontekstga  garab
“olamdan o‘tdi”

so‘zma-so‘z emas,
ma’no asosida
tarjima gilinadi
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Al tarjimasida
yuzaga kelishi
mumkin  bo‘lgan | Tavsiya etiladigan
Asl birlik muammo tarjima yechimi Izoh
Public health | “Jamoat salomatligi | “Aholi salomatligi | Tibbiy termin
surveillance kuzatuvi” ustidan kontekstga
epidemiologik moslashtiriladi
monitoring”
The proposal was | “Taklif stolga | Kontekstga qgarab | Ingliz inglizchasi va
tabled qo‘yildi” “taklif Amerika
muhokamaga inglizchasida farqgli
kiritildi” yoki | ma’no bo‘lishi
“taklif keyinga | mumkin
goldirildi”
Low-resource “Past resursli til” “Kam resursli til” | Terminologik
language bargarorlik  talab
gilinadi
The text sounds flat | “Matn tekis | “Matn usluban | Stilistik baho tabiiy
eshitiladi” sust/ta’sirsiz ifodalanishi kerak
chigmoqda”

Ushbu misollar Al tarjimasining asosiy zaif nuqtasini ko‘rsatadi: model ko‘pincha
ehtimoliy moslikni tanlaydi, lekin madaniy, sohaviy yoki janriy chuqurlikni yetarli
darajada hisobga olmaydi. Frazeologik birliklar va terminlar bu jarayonda eng xavfli
birliklar hisoblanadi.

3-jadval. Matn janri bo‘yicha Al tarjimasida xavf darajasi

Al tarjimasi | Xavf
Matn turi samaradorligi darajasi Asosiy muammo
Oddiy axborot | Yuqori Past Mayda uslubiy tahrir talab
matni qgilinadi
Texnik O‘rtacha-yuqori | O‘rtacha Termin va buyruq shakllari
yo‘rignoma aniqligi zarur
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Al tarjimasi | Xavf
Matn turi samaradorligi darajasi As0siy muammo
IImiy magola O‘rtacha O‘rtacha- | Terminologik izchillik va
yugori akademik uslub muhim

Tibbiy matn O‘rtacha Yugori Noto‘g‘ri termin xavfli oqibat
berishi mumkin

Huquqgiy hujjat | Past-o‘rtacha Juda yuqori | Modallik, majburiyat va huquqgiy
kuch noto‘g‘ri talgin qilinishi
mumKin

Badiiy matn O‘rtacha-past Yuqori Obrazlilik, ohang, metafora va
muallif uslubi yo‘qoladi

Reklama matni | O‘rtacha Yugori Pragmatik ta’sir va auditoriyaga
moslik buziladi

Natijalar shuni ko‘rsatadiki, Al tarjimasini hamma matn turlarida bir xil qo‘llash
xato. Oddiy informatsion matnlarda sun’iy intellekt tezkor yordamchi bo‘la oladi. Biroq
ilmiy, huquaqiy, tibbiy va badiiy matnlarda post-tahrir majburiy bosgich sifatida garalishi
kerak.

TAHLIL VA MUHOKAMA

Sun’iy intellekt tarjimasida lingvistik muammolarning asosiy sababi il
birliklarining kontekstga bog‘ligligidir. Har bir so‘z alohida olinganda bir nechta ma’noga
ega bo‘lishi mumkin. Inson tarjimoni so‘zning ma’nosini matnning umumiy mazmuni,
muallif pozitsiyasi, janr talabi va kommunikativ vaziyatga qarab tanlaydi. Al esa ko‘p
hollarda mavjud ma’lumotlar bazasidagi ehtimoliy moslikka tayanadi. Natijada, tarjima
tashqi tomondan ravon ko‘rinsa ham, ichki mazmun jihatidan xato bo‘lishi mumkin.

Birinchi muammo — semantik noaniqlik. Masalan, ingliz tilidagi charge so‘zi

99 ¢¢ 99 ¢¢

“ayblov”, “to‘lov”, “zaryad”, “mas’uliyat” kabi turli ma’nolarda qo‘llanadi. Al bunday
birlikni noto‘g‘ri kontekstda tarjima qilsa, butun gapning mazmuni o‘zgaradi. Xuddi
shunday, rus tilidagi “opran” so‘zi kontekstga qarab “organ”, “idora”, “tashkilot” yoki
“a’z0” ma’nosida bo‘lishi mumkin. Bu holatda tarjimonning sohaviy bilimi zarur.
Ikkinchi muammo — frazeologik birliklar tarjimasi. Frazeologizmlar bevosita

so‘zlar yig‘indisi emas, balki madaniy va tarixiy tajriba mahsulidir. Al ayrim iboralarni

SCIENCE RESEARCH ......ccccceveeccss
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tanisa-da, kam qo‘llanadigan, dialektal, badiiy yoki kontekstual iboralarni so‘zma-so‘z
tarjima qilishi mumkin. Bu esa matnning estetik ta’sirini pasaytiradi.

Uchinchi muammo — terminologik izchillik. IImiy va texnik matnlarda bir
terminning magola davomida bir xil tarjima qilinishi shart. Masalan, artificial
intelligence bir joyda “sun’iy intellekt”, boshqga joyda “sun’iy aql”, yana boshqa joyda
“aqlli texnologiya” tarzida tarjima qilinsa, ilmiy matnning aniqligi buziladi. Shu sababli
Al tarjimasida terminlar bazasi va glossariy bilan ishlash muhim.

To‘rtinchi muammo — stilistik neytrallashuv. Al ko‘p hollarda matnni silliq,
standart va neytral shaklga keltiradi. Bu rasmiy yoki texnik matnlarda foydali bo‘lishi
mumekin, lekin badiiy matnda muallifning individual uslubi, obrazli ifodasi, ritmi va
emotsional kuchi yo‘qoladi. Masalan, badiiy matndagi kinoya, piching, yumor yoki
kesatiq Al tomonidan oddiy axborot sifatida tarjima gilinishi mumkin.,

Beshinchi muammo — madaniy konnotatsiya yo‘qolishi. Tarjima jarayonida
ayrim birliklar fagat lug‘aviy ma’noni emas, balki milliy mentalitet, tarixiy xotira, urf-
odat va ijtimoly munosabatlarni ham ifodalaydi. Masalan, o‘zbek tilidagi “oq fotiha”,
“andisha”, “or-nomus”, “mahalla”, “duo”, “hurmat” kabi birliklar kontekstga garab
izohli tarjimani talab giladi. Al bunday birliklarni oddiy ekvivalent bilan almashtirsa,
matnning madaniy gatlami kamayadi.

4-jadval. Al tarjimasini baholash uchun post-tahrir mezonlari

Mezon Tekshiriladigan jihat Post-tahrir savoli
Mazmuniy aniqlik Asl fikr saglanganmi? Tarjima muallif aytmoqchi
bo‘lgan fikrni to‘liq
berdimi?
Terminologik izchillik Termin bir xil | Bitta tushuncha turli joyda
qo‘llanganmi? turlicha tarjima
gilinmadimi?
Grammatik tabiiylik Gap qurilishi o‘zbek tiliga | Tarjima “mashina tili”ga
mosmi? o‘xshab qolmadimi?
Janrga moslik Matn uslubi saglanganmi? | limiy matn ilmiy, badiiy
matn  badily = ohangda
chiqdimi?
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Mezon Tekshiriladigan jihat Post-tahrir savoli
Pragmatik ta’sir Auditoriyaga moslik | Tarjima o‘quvchida asl
bormi? matndagi ta’sirni
uyg‘otadimi?
Madaniy moslik Milliy-madaniy  birliklar | Izoh, moslashtirish yoki
to‘g ri berilganmi? ekvivalent kerakmi?

Muhokama natijasida shuni aytish mumkinki, Al tarjimasining eng magbul modeli
“to‘liq avtomatik tarjima” emas, balki “inson + sun’iy intellekt + post-tahrir” modelidir.
Bunda Al dastlabki tarjima variantini yaratadi, inson tarjimoni esa matnni semantik,
terminologik va stilistik jihatdan gayta ishlaydi. Bu yondashuv tezlik va sifat o‘rtasidagi
muvozanatni ta’minlaydi.

XULOSA

Sun’ly intellekt tarjima jarayonini tezlashtirgan va ko‘p tilli kommunikatsiya
imkoniyatlarini kengaytirgan muhim texnologik vositadir. Birog tarjima sifati faqat
grammatik to‘g‘rilik bilan belgilanmaydi. Unda mazmun, uslub, kontekst, terminologiya,
madaniy ma’no va pragmatik ta’sir ham muhim o‘rin tutadi.

Tadgiqgot natijalari quyidagi xulosalarni beradi:

birinchidan, Al tarjimasi oddiy axborot matnlarida samarali bo‘lishi mumkin,

ammo murakkab ilmiy, huquqiy, tibbiy va badiiy matnlarda mustaqil yakuniy tarjima
sifatida yetarli emas;

ikkinchidan, Al tarjimasida eng ko‘p uchraydigan muammolar semantik noaniqlik,
frazeologik xatolik, terminologik izchillikning buzilishi va stilistik neytrallashuv bilan
bog‘liq;

uchinchidan, o‘zbek tiliga tarjima jarayonida morfologik boylik, so‘z tartibi,
hurmat shakllari, madaniy birliklar va janr talablari alohida e’tibor talab qiladi;

to‘rtinchidan, Al tarjimasining sifatini oshirish uchun post-tahrir, terminologik
glossariy, kontekstual tekshiruv va inson ekspertizasi zarur;

beshinchidan, kelajak tarjimonining vazifasi fagat matnni tarjima gilish emas,
balki Al yaratgan matnni baholash, tahrir gilish, madaniy moslashtirish va uslubiy
mukammallashtirishdan iborat bo‘ladi.

Shunday qilib, sun’iy intellekt tarjimonni to‘liq almashtiruvchi vosita emas, balki
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uning ishini tezlashtiruvchi va qo‘llab-quvvatlovchi texnologik yordamchi sifatida
baholanishi lozim. Eng samarali tarjima modeli inson tafakkuri, lingvistik kompetensiya

va sun’iy intellekt imkoniyatlarining uyg‘unlashuvi orqali shakllanadi.
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VYTA XAB®JIN IOXYMJIA KACAJUIUKJIAP: TYPJIAPH BA
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AnHoTanmsa Maskyp MakoJana yTa XxaB(Qiu I0OKyMIIH KacaJLTMKJIADHUHT TaCHU(H,
ATUOJIOTUK XYCYCHSTIApH, SHUJIECMHUOJOIMK TapKalull WYJJIapyu, KIWHUK KEYHUMHU,
JTUArHOCTHKA TPUHIUIUIApY Xamaa NpodriIlakTHKa Ba Kapiik Kypail dopajaapu
éputmiran. bakrepuan (Yiat, Babo, KyWaupru) Ba Bupyciau (4uH dedak, D0o0ia, capuk
oesrak, KBI'JI) »THONOrMsuIM KaCaJLIMKIAPHUHT KHECHHA TaXJIHIM KEJITHPHUIITaH,
3aMOHABHH IIAPOUTAA YIIOY KacaUTMKJIAPHUHT TapKIMII XaBpW Ba yiapra KapIiou
Taéprapianuk Macajanapy Kypud YUKHUITaH.

Kanur cy3naap: yra xaBQum OKyMIIM KacaJUTUKIIAp, SMUACMHUOIOTHS, KapaHTUH
uHpeknusIapy, ¥ymar, Ba0O, YMH dYedaK, TeMOpparuKk HCUTMaiap, MNPOQPUIAKTHKA,
BaKIMHAITHSI.

Kupum IOxymim Kacauivkiap WHCOHHUSAT TapuXyd JaBOMHUJA OJHI KaTTa
tanodarmapra cabab Oynran omwiutapgaH Oupu XucoOnaHaaAW. YJIApHUHT Opacuia
anoxmaa TypyxHH yTa XaBduu rokyman kacammknap (YXIOK) tamkwun stagn. By
rypyxra MaHcy0 KacaJTUKIIap IOKOPHU IOKYMIIMIUK JapakacH, Te3 TapKAIUII XyCyCHSITH,
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OFUMp KIMHUK KEUWIIM Ba IOKOPU VIMM KypcaTkuuu OunaH TaBcudianagu. XKaxon
canoMariuk Tamwkwiotu (OKCT) mabaymotnapura kypa, yra xaBuu uHeKIusiap
Hadakar anoxujaa mMamiakatiap, O0anku OyTyH AyHE axXOJMCH CaJOMATJIMTUTa >KUJJIAN
TaxJIMJl COJIyBYM OMMJI cudaTua Kapaiaam.

Tapuxuii xapaéuna ynar, Bab0o, YMH Yeuak KaOu KacaJmukiap OyTyH KUTbhalapHH
Kampab oJiraH nmaHaemusiaapra cabad oynraH. 3amMmoHaBUM THOOMET Ba SMUIEMHUOJIOTUS
I0TYKJIapH Ty(daitnn 0y KacayuIMKJIAPHUHT KYMUMIWTH Ha30paT KWJIMHAAUIaH Jlapaxara
eTKa3wiran Oyica-aa, rio0amiaiyB KapaéHu, axoJid MUTPALUACH Ba UKIUM Y3rapUIIu
HaTWKacHua SIHTM Ba KaWTajmaHyBuu xaB(duap cakimaHu® konmokma. [y caGabmu yra
XaB(hIU IOKyMIIM KacaJUTMKJIAPHUHT TypJIapH, SMHUJIEMUOJIOTUK XyCyCHUSITIIapu Ba ylapra
KapIIy Kypail YopaJlapuHu YpraHui 1013ap0 THOOUi-mKTuMonit Bazuda Xxucoobianau.

Maskyp makonana yta XaBQuiM IOKYMJIM KacaJUIMKJIAPHUHT TacHU(DH, acocuid
KY3FaTyBUMJIApH, TapKajdull HWYyIjmapw, KIMHUK  XYCYCHSATIapW, JMArHOCTHKA
NPUHIMILIAPU XaM/ia MPOPUIIAKTHKA Ba KapIlld Kypall Yopajapy KeHT EpUTHIIaIN.

¥YTa xaB(uim IKYMJIHM KACAJIMKIAP TYIHIYHYACH BA TACHU(PHU

VTa xaBQuH I0KyMIIM KacaJUTHKIAp JeTaH/[a IOKOPU KOHTATHO3INK (FOKYBUAHIINK),
KHCKa MHKYOAIHs 1aBpH, T€3 TapKaIHII KOOMIUATH Ba FOKOPH JICTAIUTUK Jlapakacura sra
Oynran WHOEKIMOH KacaUTUKIap TYIIYHWIaaAW. ByHmail KacajulMkiap MWIIUKA Ba
XaJKapo CAHUTAP-3IUIEMHOIOTHK KOUAAIap acoCuAa KaTbHil Ha30paTra OJIMHAIU, YyHKH
YIapHUHT TapKaJWIIA MaxauIMi SHUIEMHUSJAH >KaXOH MaHJIEMUSICUTra alJIaHUIIH
MYMKUH.

VYTa xaBhau KyMIH KacaJUTMKIApHA YMYMHH Tap3/1a KyHugaru Me3oHiap oyinya
TacHU(IAIT MYMKHUH:

Ky3raryBuncuHuHr Tabmatura kypa — Oaxtepuan (Ymat, BaGo, KyWIupru),
BUpyclu (4uH dedak, D0ona, MapOypr, capuk Oe3rak), pUKKETCHO3JIM Ba Mapa3uTap
KacaJUTHKJIIap;

Oxum #ynmura xypa — XaBo-ToMuH, (QeKan-opan, KOHTAKT, TPAHCMHCCHB
(XalapoTiiap OpKajin) Ba 300HO3JIM (XallBOHJIapJaH IOKYBYH) KacaJJTUKIIAP;



https://journalseeker.researchbib.com/view/issn/2181-4570

vas % S m’« P @, PR ©, PR
TelsFolsal t - 1olulelsolal £ 1|0 olnlelsfolnl P Tolulelstolel
Lesssesssssses JOURNAL OF UNIVERSAL = SCIENCE RESEARCH .....ccc0c6c0000s0s

ISSN (E): 2181-4370 ResearchBib Impact Factor: 6,4 / 2024 SJIF 2024 - 5.073 Volume-4, Issue-6

OnuaeMuK XxaBd Japaxkacura Kypa — KapaHTUH (KOHBEHI[MOH) KacaJUIMKJIAp Ba
MaxaJyuiuil yTa xaBgiu KacaJUTuKIIap.

Kapantun kacamumknap rypyxura yiaT, BabO, YMH 4Yedak, CapuK Oe3rak Ba
reMopparuk UICUTMaJIApHUHT ailpuM Typiaapu kupaau. by kacammuknap 6yitnda Xankapo
tno6mit-canurap kounanap (XTCK) acocuna naBnatiap ypracuaa MabiyMOT aMallUII
Ba KaplIu 4opa-Taj0upiapHu MyBOQUKIAIITUPULI MAaXOYpUHAUD.

bakrepuaJj 3TH0IOTMsIIM YTa XaB(JIM KacalJIMKJIAp
Yiaar (TOyH)

Vnar — Yersinia pestis GakTepusicu Ky3raTyBuH, YTKHpP 300HO3IM HH(EKIHS
xucobnanaan. Kacanmmk keMupyBIWIap opacuja cakiaHuO, Oypranap opKajld HHCOHTa
1oKanu. byOoH, yTika Ba ceNnTUK Makuiapy MaBxy OYimo0, J1aBoaHMaraH Xoiaria yIka
HIAKJIH JIespiiv Oapua Xosutapaa yiuum Ouman Tyraiau. Tapuxaa «Kopa yinar» Homu Oumnan
Mamxyp 6ynran XIV acpnaru nangemus EBporna axoJMCMHUHT KaTTa KHCMHHU KypOOH
KUJITaH.

by6Gon maknuma KYJITUK OCTH, YOB Ba OVHMH coxacujard jguMda TyryHiaapu
KECKMH KaTTalamuO, OFPUKIM XoJjlaTra KeJlagu, TaHa XapopaTH IOKOpH Japakara
KyTapuaaan. Yika IIakian 5ca XaBO-TOMYH HYIM opkanu GeMopaaH-Gemopra GeBocuTa
IOKHIII XyCYyCHsITUTA 3ra Oyiaranu cabadiu >HT XaBhiIM KIMHUK KYPUHHII XUCOOIaHAIN
Ba TE3KOp aHTUOAKTepural JaBo OoluiaHMaca, Oup HeYa KyH HUU/Ia YIuMra 00 KeTuIu
mymkuH. Illy cababnu ynat kacamnurura nry0xa TyFuiiran Oapya xonatiapaa O0emop
3Y/UTMK OWJIaH W30JSIMs KUJUHUIIK Ba 3MUACMHOJOTHK XH3MaTra xadap Oepuiuiiu
mapr.
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Vabo qo’zg’atuvchisi -

Yersinia pestis bakteriyalarining mikroskopik ko’rinishi

Yersinia pestis
bakteriyalari —
(Klassik ko’rinishi)

Xarakterli «Xavfsizlik

To‘g’nog’ichi» —

morfolologiyasi

Polyar bo’yalgar! _<:; & ‘,v . S

uchlari
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Ranglanmagan
markaziy qism

Ba6o (xosepa)

Ba6o — Vibrio cholerae 6akrepusicu Ky3ratraH, acocan u(jaoc CyB Ba 03UK-OBKAT
OpKaJTH IOKyBYH YTKHP W9Iak nHPeKuscu. KacaluImKHUHT acoCHit XaB()U KyWIH CYIOK U4
KeTHIIM HATW)KAcHIa o3ara KeJiauraH TE3KOop JCTHapaTaius Ba DICKTPOJHT
MYBO3aHATHHUHT OY3WIHIIUAAIUp. T03a MYMMIMK CYBH Ba CAHUTApHUS IAPOUTIAPH

Characteristic ¥
Safety-Pin —

Morphology Intersely stained ends

Intensely stainerl(uchlari

1-2 ym

Magnification:
1000x

Wayson bo’yalishi

Inson namunasidan
olingan

nynra KywiMarad Xyayaiapaa Badbo smuaeMUsiIapy Te3-Te3 Kai dTHUIIaIH.

KacannukHuHr uHKYOAamus naBpu Oup Heda coaTAaH Oell KyHraya JIaBOM ATHIIH
MyMKHH, Oy 9ca KacayuIuK MaHOAacWHW aHUWKJIAIIHM MypakkaOmamrtupaan. bemopma
«Typyd CyBUTa» yXIIAll CYIOK axJIaT, THAHUMCHU3 KYCHII Ba TE3KOP CYHOKJIMK MYKOTHII
Ky3aTuiiaau, Oy 3ca JaBoJlaHMaraH X0J1aT/a coaTyiap Huua rurmoBOJIEMUK IIOK Ba YIIMMTa
OO KeNMWIIM MYMKHUH. JlaBONAaIHMHT acocwWii yCyidu WYKOTWITAH CYIOKJIWK Ba
ANEKTPONHUTIAPHU KaiiTa THKIAmaan ubopar 6yinnbd, Oy Oopana orusra €Kku T€pU OCTH

Wy OunaH CyIOKIHK KyHHIIT MyXUM axaMusiTra ara.

Nimm

£3 8% O
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XOLERA PATOGENEZI

) \ INCHEK ICHAKDA YUQUISH YO'LLARI
/ 2 ‘ BAKTERIYA BIRIKISHI Ifloslangan suv va ozig-ovgat

p—

------------

.........

“XOLERA TOXINI
CHIQARILISHI

Xolera 1
toksini (A va gangliozid

" i ~ay i Suyuqlik va
VERGULSIMON h [ b ke elekiroliiami tikash
BAKTERIYALAR S %/[%A subbirlikning siklaza Suyuqlik — @ }
(Vibrio cholerae) \ f o yo'qotilishi ——/ &N
- CAMP darajasinin — 710)
— Xarakterli xivchin :,L :ezkm ko'tarilish /
0 Y t =t 5 =, /
— Monotrixivchin Cl, HCO, va H,0
AJRALISHI_: KUCHLI SUVSIZLANISH VA
— Yuksak ELEKTROLIT DISBALANSI
harakatchanlik KUCHLI SUVSIZLANISH VA (GIPOVOLEMIK SHOK)
ELEKTROLIT DISBALANSI Suv-tuz almashinuvining buzilishi

Kyiigupru (cubup sipacura)

Ky#iaupru — Bacillus anthracis 6akrepusicu Ky3raTrad 300HO3JIM KacauIuK 0Yuo0,
TepH, yIKa Ba WYaK IIaKUlapuia HamMo€H Oymamau. bakrepus cmopa XOCWI KWW
XycycusiTura sra Oynranu cababim MyxXuTAa Y30K MyJJaT cakjiaHuO® Koiaau Ba Oy
XYCYCHUSITU YHH OUOJIOTHK XaB(h oMU cudaTuaa XaM Kapanuimra cabad oymanu.

Tepu maknam HHr Kyn ydpadaurad Ba HHUCOATaH EHTWI Ke4aJuraH Typ
XUcoOIaHa M, yH/Ia 3apapiaHTad TepH KUCMHIa Kopa KyHKa OMIaH KOTUTAHTaH sipa XOCHII
oymaam. Vika mwrakmu sca criopa 3appalapuHUHT Hadac HWYIM OpKaIud IOKHIIU
HATKaCHJIa r03ara Kejauo, OFMp HHTOKCHKAIIHS Ba Ha(ac eTUIIIMOBYHIINTY OVITaH KeYaIu
Xamjia FOKOpH YIIUM Japaxacura sra. Muak makiu udiocianrad rymT MaxcyaoTIapuHA
MCTEbMOJ KWJIMII OpKaJK o3ara Keaumu MyMmkuH. Kacammmk XxailBoHnapia KeHT
TapKaJiraH XyAyajJapia 4YOpBayWIMK COXacuJa BETEpUHAp-CAHUTApP HA30pATHU
Ky4JauTUpHII MyXUM MPOPUITAKTAK aXaMHUATTa dTa.
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SIBR YARASI (KUYDIRGI) PATOGENEZI ODAMDA

1. TERi ORQALI YUQUISH - 2. NAFAS OLISH YO'LLARI SIBR YARASI TOKSININING TA'SIRI NEXANIZMI
KARBUNKUL b ORQALI YUQUISH

! - Letal Toksin (LT) O'sish Toksini (ET)
Teri kuydirgisi —— 4 A H e ) 14 )
e SISTEMIK y )\ — Necrotic

(orayaa] | A TARQALISH” | | O\ | medasinits PA a mﬂ )

i J / i \ pleural effusion - ujayraga
peripheral ; ¥ (Protective \ (Anthrax Toxin l kirigen

i Antigen) Receptor) g

< N\ ae, Recep

Hujayraga =

Sibr yarasi belgilari

= anthracis Teri: Qora yara, shish. Oligomeri kirishi
e O'pka: Isitma, yo'tal, shok. LF éLethal @ EF (Edema
Me'da-ichak: Qorin og'rig'i, actor) Factor)

Lko’ngil aynishi

SIBR Y_ARA;N '
N\

SISTEMIK /
Bacillus anthracis TARQAUSHM /

LF (Letal Faktor) ta'siri || EF (O'sish Faktor) ta'siri

MEK kinazalarning

CAMP darajasining
parchalanishi

keskin ko'tarilishi

BAKTERIYALARI
(Bacillus anthracis)

— Rod shaklidagi
bakteriyalar

— Zanjirli joylashish

— Spora hosil gilishi 3. OVIQ-OVQAT ORQALI YUQUISH
(KASAL HAYVON GO'SHTI)

Hujayra o'limi Suyuglik ajralishi
(nekroz) (shish)

Bupyciau 3THOJOTUAIN YTa XaB(JIH KacaJUIMKJIAp

Yun yeuyak (Bapuosia)

Yun dewyak Variola Bupycu Ky3raTraH, FOKOPH KOHTaruo3JIMKKa d3ra OYiraH
Kacalumk OYynmuO, oMMaBHii smutaml jgactypiapu HaTwkacuna 1980 iumnga tabuuit
mapouTaa TYIMK #HykorwiaraH nae0 »biloH KwinHrad. IllyHra kapamaii, BHpyC
HaMyHaJIApUHUHT J1abopaTtopusiiapa CakJIaHUIIN MOTSHIINA OUOJIOTHK XaB( cudaTtuaa
OaxonaHaau Ba Oy Oopajia KaThbUil Ha30paT CaKJIaHUO KOJIMOK/A.

Kacamnuk rokopu umcutma, Oom Ba Oenm coxacwmard Kydjaud OFpUKIap OwuiaH
Oonutanu0, kenHYanuK OyTyH TaHaaa myakdanu Tomma naiao Oynuim Ouinad 1aBom
staau. Tommanap Oup XUl pUBOAKIIAHUII OOCKMUYKA OVIIUINY YMH YeUAKHH CyBUYCUAKIaH
dapkimaiinuran Myxum Oenru xucoOiaHaau. JKaxoH cajJoMaTIuK TalIKMJIOTHHHHT KYII
WWITMK OMMaBUN SMJIAIT JAaCTypH Ty daiiin KaCATTUKHUHAT TAOUUH TapKaIuII Oy TyHIIai
TYXTaTWiaTaH Oyica-f1a, y Tapuxja OHWOJOTHK XaB(CHU3IHUK COXACHUAArW SHT MYXUM
MUCOJUIapIaH Oupu cudaTuaa YpraHuiaiu.

00,12 Ba MapOypr reMopparuk HCHTMAaJIapu
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D6osa Ba MapOypr Bupyciapu Ky3FaTraH reMOpparuk MCUTMallap MapKa3ui Ba
rapOuii Adpuka Xyayuiapuaa JaBpuil paBUIla Kailja STuiaaurad yrta xaBdiau
KacaJuIukiaap xucobOmananu. Kacamimk OeMOpPHUHT OHMOJIOTHMK CYIOKJIUKIApU OuilaH
TYFPUAAH-TYFPU KOHTAKT OPKAJIM IOKaJAW, OFUP IEeMOpPpPAarvK CHHAPOM, KYI ab30JIH
€TUIIMOBYMJIMK Ba FOKOPH YJIMM Japa)kacu OWJIaH Keyau.

KacammkauHT nacTia0ku 60CKUYUAA FOKOPU HCUTMA, KyWIH 3au(iIuK, MyCcKyJ Ba
OYFUM OFpPHKJIapH Ky3aTWUJIaI1, KEHMHYAIHNK KyCHIII, N9 KETHIIHN Ba 0ab3H X0JUIap/ia HIKH
Ba TEPU OCTKHU KOH KEeTHIJIap pUBOXIJIaHaaAu. beMop Ounan 6eBocUTa KOHTaKTAa OYaran
nraxciap, nry >KymiazgaH THOOMET XOoAMMIIApU FOKOpW XaB() TypyXura Kupajad, MIy
cababnu OeMopJiapHU MapBapwill KWJWIIJAA FOKOPH Japa)kajard IIaxCUh XuMOos
BOocUTaNapuaaH oigananui Maxoypuiaup. Cyurru iminapaa J00ia BUpycura Kapiiu
alipuM BaKIWHAJTAPHUHT WUIUIA0 YUKWIUIIH STUASMISUIAPHA HA30paT KUJIUII Oopacua
MYXHM KaJiam Oyiau.

Capuk Oe3rak

Capuk Oesrak — AedesS TypKyMUJard YUBHHIAD OPKAJIM FOKYBUH BHUPYCIH
KacaJulMK OYiuO, Xurap TYKUMACHHUHT 3apapilaHUIId, CAPUKIMK Ba TeMOpparuk
anoMatriap OwiaH Hamo€H Oynmamu. Kacamnmukka kapiid caMapaid BakKIMHA MaBkKY.
0ynu6, sHAEMUK Xyayuiapra caéxar KIWIyBUHIAD YUYH SMJIAIT TaABCHUS ITHIIA]H.

KacammmkHUHT €HTHIT KedyBYM OONUIaHFUY OOCKHYHJIaH CYHT, aiipuM 6emMopiapaa
TOKCHUK OOCKHMY PHUBOKJIAaHMO, YH/IA KUTap Ba Oyipak (haoaustu Oy3UIuIg, TepH Ba Ky3
OKMHUHT CapFaiuIy XaMJla TeMOpparuK ajomamiap Ky3atuiaaaud. by Oockwuma yiaum
Japakacu Ce3uyIapiiv Japaxajaa omagud. Aenec TYpKyMUAaru YMBHHIAPHUHT TapKaJIUIII
apeany KeHTrainb® OOpHIIM HaTMXKAacHuIa capuk Oe3rak ’HAEMHK OyiIMaraH XymyJuiapra
xam Kupub 6opurn xaBpu MaBXKy/1, 1y cabadim BaKIIMHAIUS JacTypliapy Ba YNBHHIIAPTa
KapIIu Kypaill Yopaiapy aloxuaa axaMUsTra ora.

INUAEMHOJOTHK XyCYCUSTIAPH Ba TAPKAJIUII iyaapu

VTa XaBhIM FOKyMIN KacaJUTMKIAPHUHT 3UIEMHONOTHK XYCYCHATIAPH YIaPHUHT
KY3FaTyBUHMCH TypHra OOFIUK Xojda GapKiaHaan. Y MyMUH )KUXATIaH KyHUIard FOKHIII
Hynnapu axxpaTuiaagan: XaBo-TOMYH WYIH (YMH Yeuak Kabu pecriuparop nHpeKusiapaa),
dekan-opan iyn (Babo kabu nuaxk mHpeKuusIapuaa), KOHTaKT Mynu (KOH Ba OUOJIOTUK
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CYIOKJIMKJIAp OpKajJdM IOKYBUM T'€MOPpArdK HMCHUTMAalapa) Xamjaa TPaHCMHCCHB MY
(Oypra, YMBUH Ba KaHT KaOu XanapoTiap OpKaiu IOKYBYH KacaJTUKIIap/a).

bynpali kacajuIMKJIApHUHT TapKalullura TaOuMMi Ba MXXTUMOMM OMMILIAp
ce3wnapau Tabcup Kypcaraaud. HMKiIMM  y3rapuiid HaTwKacula XallapOoTJIapHUHT
TapKaJaull apeajii KEHTauuIlH, axOoJd MUTIpalWsCH, lIaxapJalluil >XapacHJIapu Ba
XaJIKapo TPAaHCIOPT  AJOKAJapUHUHT  Kydalumu UHQEKUUSUIapHUHT — reoraduk
yerapajgapiaH TE3pOK YTUIIWra HMMKOH sparaau. lllyHHHrnaexk, caHuTapus-rurueHa
IAPOUTIIAPUHUHT MACT Japaxaaa OYiIuIlM, T03a HUMMIIUK CYBUra YEKJIAHTaH UMKOHUST
Ba THOOMHM XM3MAT KYpcaTHIl TU3UMHHHUHI CYCTIUTH SHAEMHUK XyAyJjapia 3MHUJIeMUs
XaB(UHU SHAIa OIIUPATH.

[ynunaraek, ymoy KacayUTMKIAPHUHT TapKAIHMIIHAA WKTUMOWMN-UKTUCOIUI
OMUJIIAp XaM MYXUM poJ YitHaiu. KamOaran Ba KalIIOKJIMK Japa)acy IKOpH Oyran
XyayJuiap/ia 03UK-OBKAT XaB(CU3IUTHHUHT TACTIUTH, THOOMI XHU3MaTjapra 4yeKJIaHraH
UMKOHUST Ba aXOJMHHUHT KYI Typap oiiapia 3udiamub smamy UHQEKIUsIapHUHT
TE3pOK TapKaJIMILIWra IIApOUT spataau. byHman Tamkapu, Tabumii odatiap, Kypoiu
MO’KapoJiap Ba axOJWHUHT MaKOypudl KYUMpPWIMINM HATHXKAchAa ro3ara KellaJuraH
caHuTapus HMHPPATY3WIMACHHUHT Oy3WIMIIM XaM JSNHAeMHs XaBOUHU CE3WIapIH
napaxaza OlIHUpaIu.

KanHuk XycycusiTiapu yMyMu TaBcu(pu

Vra xaBduu IOKYMIN KaCaIMKIAP YIyH YMyMHIl KIMHHK aloMAaTiap CHPACHIra
IOKOPHM TaHa XapopaTd, YMyMHUH 3axapJaHHII CHHAPOMH, 0ab3u XojuIapaa reMopparuk
TommMajap, JuM@a TYTyHJIapUHUHT KaTTAJIAMIUIIN XaM/a H9KH ab30oj1ap (paoIusiTHHUHT
Oy3wmiy Kupaau. KacalsIMKHUHT OFUPJIMK Japa)kacu KYII KUXATJaH Ky3raTyBUHMHHHT
MATOTCHJINK XyCYCHSTIIapH, MHPCKIUSHUHT I0KKaH Y11 Ba OEMOPHUHT UMMYH X0JIaTHUTa
OOFIMK OVmaam.

WNukyOarus AaBpUHUHT KHCKAIWTH XaMmJa JacTIa0KW ajoMaTIapHUHT OoIKa
ONTMH KacayUMKJIap OWjaH VXIIANUIUTA JUArHOCTUKAHW MypakkaOmamrupamau. [y
ca6abv SMUIEMUOJIOTUK aHAMHE3HU (OEMOPHUHT YHASMUK Xyayara caéxaTu, XaiBoHIIap
OWIaH KOHTAKTH, Kacajl MHCOH OWJIaH aJlOKacH) aHWKJIAI JACTIA0KH TAIIXUC KYHWHIIIa
MYXHUM axaMUAT KacO Taiu.
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bynaan tamkapu, kynruaa yTa xaB(pyiv KkacaJuIMKIapAa KaCaUIMKHUHT KEUUIIU Y4
acocuit 6ockuura OynuHaau: OonutanFuy (mpojapoman) O0CKHUY, aBK OJHUII OOCKUYM Ba
HaTWXa (Ty3anuil €Ky acopatiap) Oockuuu. bommanFuy 60cKu41a yMyMUid 3axapiiaHuIn
ajioMaTiiapy YCTYHJUK KWiaau Ba Oy JlaBp/la aHUK TallIXUC KyHUIl Mypakka® Oymasmu,
YYHKH KJIMHUK KYPUHUII KYITHUHA OONIKA IOKyMIIM KacaJulMKiap OuiiaH yximam OYyiaau.
ABX onum O0CKMYMJA KacallIMKKa XOC Maxcyc ajomamiap (reMopparvk ToliMalap,
nuMdaaeHonaTus1, CApUKIUK Ba X0Ka30) HAMOEH OVau Xxam/ia aifHaH 11y JaBp/ia aCOCHiA
TAIIXKC Ba JaBOJAIl YOpa-Tag0Upiapy amajira Ouupuiuim go3uM. Hatxka 6ockuunia
0eMop acTa-CeKUH Ty3ajullira YTUIIU €KU, aKCMHYA, KYI ab30JM €THUIIMOBUMINK KaOU
OFUp acopaTiap PUBOKIAHUIIIN MYMKHUH.

JIMarHoCTUKA NPUHIUILVIAPH

V1a xaBduM IOKyMIN KacaUIMKIAp AHATHOCTHUKACH KIHHHK, SIHAEMUOIOTUK Ba
nabopaTop YCyJUIApHUHT YWUFYHIUTHra acocia”aau. Jlabopatop amarHocTukana
0aKTEepHOJIOTUK Ba BUPYCOJIOTUK yCyJUIap, CEpPOJIOrHK TEeKITUPHUILLIAP (aHTUTENa TATPUHU
aHUKJaNI) XamJa noiaumepa3 3amkup peakmuscu (I[13P) kabu monekymsip-reHeTuk
ycyiutap kymnanwianu. [lyOxanu xonaTinapaa HamyHanap OwiaH unuiaim Gakat :oKOpH
XUMOSI lTapa)kacura sra Maxcyc JabopaTopusijap/ia aMajra OMUPUINIIY apT, YyHKH Oy
uHpEKIsIap TAAKUKOTYMIIAp YIYH XaM KUAIUN XaB( TyFaupau.

Te3kop IUAarHOCTUKA TECT-TU3UMIIAPUHUHT KOPUHM STUIIUILH, ANHUKCA TEMOPParuk
HMCHUTMAaJIap Ba Ba0O KaOW Te3 TapKaIyBUM KacaJUTHKJIap OYinJa, SMUIeMHUSHA JacTIa0Ku
00CKHMYIa aHUKJIAIT Ba TAPKATUITUHUHT OJIIMHU OJUIIIIA XAl KWIYBYU aXaMHsTra ora.

[poduiakruka Ba Kapuiy Kypail 40pajapu

Tamkuaui-mabMypuu yopajap

Vra xaBhum IOKyMIM KacalUIMKIapra KapIiM Kypamia JacTiabKu dopa —
KacaJUTMK MaHOACWHU aHUWKJAIl Ba YHU W30JSIIUS Kuaumaup. KapanTtwH pexumu,
O6emoprapHu anoxuaa THOOUI Myaccacaiapaa JaBoJiall, KOHTaKTAa OYiraH maxciapHu
Ky3aTHIll XaMJa 3apyp XoJulap/a Maxaummid €K MUHTaKaBU KapaHTUH YBJIOH KUJIHII
kaOu TaaOupIap amanra OMMpUIaan. XaaKapo THOOUi-caHuTap Kouganapura MyBo(duK,
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AaBiaTiaap yra xaBguid KacaJUIMK XOJIaTJIapy Xakuaa JKaxoH calloMaTiIMK TalllKUIOTHUra
¥3 BakTHAa Xabap OepuIlH 1apT.

YTa xaBduin KyMJIM KACAIMKJIAPHUHT KUECHI KaATABAIH

Kyiinnaru

KaaBajiaga

aipuM  yTa

xaBhau

FOKyMJIU

KY3FaTyBUHCH, IOKHUII WYJIA Ba ACOCUM XYCYCHUATIApU KUECUN Tap3/1a KEITUPHUIITaH:

Kacaniuk | Ky3sraryBuucu FOxum ityan Acocuii Xycycusitjiapu
. . . | bypra yakuiy, | FOkopu Jnertannuk, aumda
37 ( ) Yersinia pestis yp p N ¢
naT (TOyH XaBO-TOMYH, TYTyHJIApu IIUIIH, YIKa
Y (6axTepus) yryHap Y
KOHTaKT HIaKJIM T€3 TapKajiaau
I Kyunu cytok uu kerumu,
Babo Vibrio cholerae | Upmoc cyB Ba Y Y
TE3KOp JeruapaTanus
(xomnepa) (6axTepus) 03UK-OBKAT OpKaJin
xaB(u
Kyiaupru ) . | Kacan xaiBonmap, | Tepu, Vymka Ba H4YaK
(y6 P Bacillus anthracis P P Y
cuou TepH OpKaJly, | IaKJJIapu MaBxXKy[, cropa
P (GaxTepus) P . P P Y P
spacura) Hadac Wynu XOCHJT KUJIaIH
Xozupaa Tabuarga
YuH yeuyak . ) XaBo-TOMYH, s
Variola virus .. nykorwiran, jgabopaTopus
(Bapuomna) KOHTaKT Hynu
xaB(hu cakjiaHau
D06oia buonoruk
i ['emopparuk CUHIPOM,
BUPYCH Ebolavirus CYIOKJIHKJIAp .
IOKOPH YITUM Jlapakacu
HUCUTMACH OpKaJIi KOHTaKT
Kura 3apapiaHulln,
Capuk Capuk Oesrak | Aedes Typaarua P pep
CapUKJIVK, reMopparuk
Oesrak BUPYCH YUBUH YaKUIITU

aJoMaTiap

Nimm

£3 8% O

KACAJUTMKJIADHUHT
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3amonaBuii 1yHéaa yTa xaBduiM KacaJUIMKJIAPHUHT TYTTaH YPHHU

['mobannanryB ’kapa€HUHUHT  TE3JAIIMIIM, XaJdKapo TypuU3M Ba  CaBJo
NOKAJIADMHUHT KEHralulIyM HaTWKacula yTa XaBQuu IOKyMIIM KAaCAJUTMKIAPHUHT OUp
MHMHTAKaJaH MKKMHYKMCUIA YTULI DOXTUMOJM CE3WIapiad Japaxkajaa olradH. Xaso
Wynnapunard 10K Ba WYJIOBUMIIAp OKMMHUHHMHI KydalluInu TyQaiiau aBBajd MaXajUIUi
yerapajgaHral XyJya/1a Kail STWIrad KacajuluK Oup Heya KyH uuujia OolIKa KuThajlapra
TapKaJIMIIM MYMKHMH. ByHZIam mapoutiaa Xajlkapo XaMKOPJIMK, SATOHA 3MUAEMHUOJIOTHUK
Ky3aTyB TU3UMHM Ba axOOpOT aJMallluIll MEXaHU3MJIAPUHUHT camapalld UIUIAIIN MYXUM
axaMusT KacO 3Taju.

HIyHWHTIEK, WUKIUM VY3rapuilld HAaTHKACHUIa XapopaT PEKUMHHHUHT Y3TapHIIH
TPAaHCMHUCCUB KaCa/UIMKJIADHA TapKaTyBYM XallapOTJIApHUHT (YUBHH, KaHT, Oypra)
apealiHu KeHrautupaan. by sca omnuH (akaT TpPONMUK Ba CYOTPONHMK MHHTaKajapaa
ydpaiUuran KacaJTMKJIAPHUHT OOIlKa MHUHTaKajdapja XaMm IMaijgo Oynuin xaB)uHH
omupaau. Ly Gowc >MUIEMHUOIIOTHK XH3MaT/Iap TOMOHUJAH JOWMHNA MOHUTOPUHT Ba
xaB( Oaxonam TH3UMIIAPUHU IOPUTHII 3apypaTi OpTUO OOpMOKIA.

buonornk XaBQCU3IWK HYKTaW Ha3apwaaH, yTa XaBQuM Ky3FaTyBUMWIAPHUHT
nabopaTopus MapOUTHIA HOTYFPH CAKJIaHUIIK €KW yiIapaaH EMOH HHUATIIA MaKcajiapaa
dboliganaHUINIIKM 3XTUMOJIU anoxuaa xaBd ommnm cudaruna kapamaau. Ly cabadmam
IOKOpH XaB(Q Japaxacura sra OMOJOTUK MaTepuasuiap OuiaH WIall KaTbUi XaaKkapo Ba
MUJUIHIA Ha30paT OCTH/IA aMajira OITUPHIIAIH.

XyJgoca Xynoca Kuiib adTranga, yra xaBuu IOKYMJIU KacayUTHMKJIAp WHCOHUST
CaJOMaTJINTUTa JOUMHUN TaXJIUJ COJTYBUM MYXHM THOOUII-3IIUAEMUOJIOTUK MYyaMMO
XucoOIaHa . YIapHUHT Typiiapy OakTepual Ba BUPYCIH Ky3FaTyBUMIap OpKaiu to3ara
KennO, IOKOPM KOHTAaruo3JWK, Te3 TapKaJIWIl Ba OFUP KIMHUK KeYuMH OwuiiaH
taBcu(ranagu. by kacamnmukiapra Kapimm camapaid Kypaml onu0 OopHIll y4yH 3pTa
JUArHOCTHKA, TE3KOp HM3O0JISIIUS YOpalapy, XalKapo XaMKOPJIWK XaMJa axoJid opacujia
npouIakTUK MabpUpU UILTAPHN KyIaUTHPHUIIT 3apypP.

3amoHaBUid THUOOMET IOTYKJIapu, BakKUMHAIMS JacTypilapu Ba Jjabopatop
JUATHOCTUKA YCYJUIADUHUHT TaKOMIJUIANIYBH Tydainm KynruHa yTa XaBQuu
KaCaJUIMKJIAPHUHT TapKAJIWIIKA Ha3opaTra OJIMHTaH Oyica-ia, SHIM MaTOreHJIapHUHT
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najgo OYAMIIM Ba UWKJIUM Y3rapumu kabu omwuiap cababnu 3MUAEMUOTIOTHK
XYWEPIMKHU caKiad KOJUII TouMui Bazuda 0yamud KOIMOK/Ia.
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CHARACTERIZATION OF SYNTHESIZED SILICA GEL FOR
MOISTURE ADSORPTION BASED ON DTA-TGA AND BET ANALYSIS

Tursunov S.A. Termiz davlat muhandislik va agrotexnologiyalar universiteti
“Kimyo muhandisligi” kafedrasi tayanch doktoranti. sarvarbektursunov3226@mail.ru
Xodjamkulov S.Z. Termiz davlat muhandislik va agrotexnologiyalar universiteti
“Kimyo muhandisligi” kafedrasi doktori.
Karimov M.U. Toshkent kimyo texnologiyalari ilmiy-tadgiqot instituti. Texnika
fanlari doktori, professor,
masudkarimov27@gmail.com

ANNOTATION.

This study presents the synthesis of silica gel under laboratory conditions using the
sol-gel method based on sodium silicate (Na.SiOs) and sulfuric acid (H2SO.), along with
a comprehensive investigation of its physicochemical properties. The synthesis process
included gel formation, aging, washing, and controlled drying under different regimes to
evaluate their influence on the material characteristics.

Thermal behavior and stability of the obtained samples were analyzed using DTA—
TGA methods. The results revealed that mass loss in the temperature range of 40—-150 °C
corresponds to the removal of physically adsorbed water. Sample 2.2 Y demonstrated a
higher moisture adsorption capacity (14.49%) and more developed porous structure,
whereas sample 2.1 Y exhibited superior thermal stability due to the presence of
structurally bound hydroxyl groups.

BET analysis showed that the synthesized silica gel possesses a specific surface
area of 203.7 m?/g and a total pore volume of 0.21 cm?®/g. The pore size distribution is
predominantly within the range of 1.7-2.0 nm, indicating a mesoporous structure.
Additionally, the presence of micropores was confirmed by t-method and HK analysis,
contributing to enhanced adsorption properties.

The obtained results demonstrate that the synthesized silica gel has a well-
developed porous structure and can be effectively applied as an adsorbent and desiccant
material in various industrial processes.
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Silica gel; Sol-gel synthesis; BET analysis; Mesoporous structure; Adsorption;
DTA-TGA; Porous materials; Desiccant

Kirish.

Silica gel is a highly porous amorphous silicon dioxide obtained by the sol-gel
method, which absorbs moisture through physical adsorption. It is a stable, renewable and
effective desiccant material widely used for humidity control in various industries.[1]

Silica gel is divided into groups A, B and C. Type A is mainly used for drying gases
and protecting products from moisture. Type B is used for adsorbing liquids, controlling
humidity and as a catalyst carrier. Type C is widely used in industrial gas drying, oil
purification, pharmaceutical processes and other technological processes [2].

When silica gel types are modified with amines, their sorption capacity towards
CO:2 increases. Silica gels modified with hydroxyethyl carbamate significantly increase
CO: sorption due to the presence of amino acids. Optimal modification at 30% HEC
doubles the sorption capacity, demonstrating high efficiency and stability, which makes
these sorbents promising for CO: capture [3].

The addition of nano silica significantly enhances the strength and durability of
concrete by promoting pozzolanic reactions and increasing C—S—H gel formation. Optimal
nano silica content improves mechanical performance while reducing cement
consumption, demonstrating its strong potential for advanced concrete applications [4].

Sol-gel methods are important in the preparation of hybrid and mesoporous
materials such as SBA-15. Such materials are promising for adsorption and environmental
applications due to their high surface area and functionalization potential. However, the
development of simple and inexpensive laboratory protocols for their synthesis is an
urgent challenge [5].

A microfluidic HPLC-mimicking system using silica gel-C18 was successfully
applied for cyclotide separation. The method enables rapid, low-cost, and efficient
separation of cyclotides, demonstrating strong potential for drug discovery applications

[6].

Silica gel (Si02) is widely used as a sorbent, desiccant, and catalyst support. In
Russia, the demand for it is high, and domestic production is insufficient, so it is imported
in large quantities. Therefore, it is important to develop high-quality silica gel production
based on local raw materials [7].



https://journalseeker.researchbib.com/view/issn/2181-4570

A \
'y
§ &% 9 £ A, ste. s 5% & &z, 3% | H | | #%8 5% &5 .\"/. o %8 < Y
Telsfolel T TolulelsRolel = 1 \v 1 )88 0.8 5 B8 sFolsl t:1glulsletols
'/

e s JOURNAL OF UNIVERSAL "0 SCIENCE RESEARCH & vttt e ettt e e eeeens

SJIF 2024 - 5.073

Materials.

Liquid glass (Na2SiOs), Sulfuric acid (H2SO0,)

Methods.

DTA (Differential Thermal Analysis) — to determine the processes of heat
absorption or release when a substance is heated.

TGA (Thermogravimetric Analysis) — to see how the mass of a substance
changes with temperature.

BET (Brunauer—Emmett-Teller) method — for calculating the total surface area
of a material by adsorption of a gas (usually nitrogen, N2).

Experimental part.

In laboratory conditions, gelation was observed as a result of the interaction of
liquid glass and sulfuric acid, and the resulting gel was washed and dried after a certain
time.

In this case, sodium silicate and water were dissolved in a ratio of 1:4, 1:6, and the
system was constantly stirred. Then, a diluted sulfuric acid solution was slowly added to
it dropwise until a weakly acidic environment was formed. After the gel was formed, the
stirring was stopped and the gel was allowed to rest for 12-24 hours. After the time was
up, the gel was washed several times to remove the sodium sulfate salt formed in the
system and filtered. The resulting gel was dehydrated at a temperature of 180-200 °C for
2 hours.

Drying process.

The samples were designated as 2.1 Y and 2.2 Y. During the drying process, both
samples were dried in different ways. The temperature of both samples was increased to
180-200 °C for drying, and sample 2.1 Y was held at this temperature for 2 hours and then
slowly cooled. Sample 2.2 Y was held at this temperature for 2 hours at 180-200 °C and
then suddenly cooled. and the obtained samples were sent for testing.

When we examined the obtained samples through DTA-TGA analysis, the
following results were obtained.
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Figure 1. TGA-DTA results for the silica gel sample (2.1 Y and 2.2'Y).

TGA-DTA analysis of the synthesized silica gel samples showed that the mass loss

in the range of 40-150 °C was due to the release of adsorbed water. Sample 2.2 Y had a

high moisture absorption capacity (14.49%) and exhibited a developed porous structure.

In sample 2.1 Y, the decomposition of structural hydroxyl groups was observed in an

additional step, which revealed its high thermal stability. The results obtained confirm the
high efficiency of silica gels as adsorbents.

Table 1. Comparative analysis of samples

Parameter 22Y 21Y
Moisture loss High (14.49%) Moderate (10.5%)
Peak temperature 66.7 °C 78.7 °C
Structural stability Lower Higher
Porosity Very good Good
Adsorption capacity Very high High

The BET analysis results of the synthesized silica gel sample are as follows.
According to the results of BET analysis, the synthesized silica gel sample has a specific
surface area of 203.7 m?/g, which indicates its well-developed pore structure. The total
pore volume is 0.21 sm?/g. The pore sizes are mainly in the range of 1.7-2.0 nm, indicating
that the material has a mesoporous structure. According to the results of the t-method and
HK methods, the sample also contains micropores, which further enhances its adsorption
properties.
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Figure 2. a), b) and c) - BET analysis results of the synthesized silica gel.

BET and pore structure analysis were performed according to the classical BET
theory and IUPAC recommendations [8-10], and interpreted using modern approaches
for porous materials [11-13].

CONCLUSION.

In this study, silica gel was successfully synthesized via a sol-gel method using
sodium silicate and sulfuric acid under controlled laboratory conditions. The influence of
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drying regimes on the structural and adsorption properties of the material was clearly
demonstrated.

Thermal analysis confirmed that the synthesized samples exhibit typical
dehydration behavior, with physically adsorbed water removed at low temperatures. The
comparison of samples showed that rapid cooling enhances porosity and adsorption
capacity, while slow cooling improves thermal stability.

BET analysis indicated that the silica gel possesses a relatively high specific surface
area (203.7 m?/g) and a well-developed pore structure with both mesopores and
micropores. The dominant pore size in the range of 1.7-2.0 nm confirms the mesoporous
nature of the material, which is favorable for adsorption applications.

Overall, the synthesized silica gel demonstrates promising characteristics for use as
an effective adsorbent in gas drying, moisture control, and environmental applications.
Further modification (e.g., amine functionalization) could significantly enhance its
performance for selective gas adsorption, particularly CO: capture.
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HUQUQIY TARTIBGA SOLISHNING IJTIMOIY ZARURIYATI VA O‘ZIGA
XOS XUSUSIYATLARI

Surxondaryo viloyati Termiz davlat
universiteti Yuridik fakulteti
Yurisprudensiya yo’nalishi talabasi
Abdimurodov Xurshid Vallamat o’g’li
Yurisprudensiya yo’nalishi o’qituvchisi
Pardayev Akmal Yo’ldoshovich

Annotatsiya: Ushbu magolada jamiyat hayotini barqgarorlashtirish va ijtimoiy
munosabatlarni tizimlashtirishda huquqiy tartibga solishning ob’ektiv zaruriyati hamda
uning o‘ziga xos dogmatik, funksional xususiyatlari fundamental-nazariy jihatdan tadqiq
etiladi. Muallif ijtimoiy tartib, qonun ustuvorligi va davlat irodasining huquqiy
normalarda aks etish mexanizmlarini tahlil gilgan. Shuningdek, huqugning boshga
ijtimoiy regulyatorlardan fargli jihatlari va uning jamiyat taraqqiyotidagi transformatsion
roli ilmiy nugtai nazardan yoritib berilgan.

Kalit so‘zlar: huquqiy tartibga solish, ijtimoiy zaruriyat, ijtimoiy munosabatlar, huquqiy
norma, davlat majburlovi, huqugiy tizim, gonun ustuvorligi.

Abstract: This article examines the objective necessity of legal regulation and its specific
dogmatic and functional characteristics in stabilizing social life and systematizing social
relations from a fundamental-theoretical perspective. The author analyzes the mechanisms
of social order, the rule of law, and the reflection of state will in legal norms. Furthermore,
the distinctive features of law from other social regulators and its transformational role in
societal development are highlighted from a scientific point of view.

Keywords: legal regulation, social necessity, social relations, legal norm, state
enforcement, legal system, rule of law.

Kirish

Insoniyat sivilizatsiyasi rivojlanishining hozirgi bosqichida jamiyat murakkab, ko‘p
qirrali va dinamik tarzda o‘zgaruvchan tizim sifatida namoyon bo‘ladi. Bunday sharoitda
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turli ijtimoiy guruhlar, individlar va institutlar o‘rtasidagi manfaatlar to‘gnashuvini
muvozanatga keltirish, ijtimoiy adolat hamda barqarorlikni ta’minlash eng dolzarb
vazifalardan biridir. Jamiyatni boshqarish va undagi tartibni saglash gadimdan turli sotsial
regulyatorlar (axlog, urf-odatlar, diniy normalar) orgali amalga oshirib kelingan bo‘lsa-
da, ularning hech biri davlat miqyosida umummajburiy xarakterga ega bo‘lgan huquq kabi
universal samara bera olmaydi.

Huquqiy tartibga solish sotsial ehtiyojlarning qonuniyatli mahsuli bo‘lib, u ijtimoiy
munosabatlarni ongli va magsadli ravishda muayyan golipga solishga xizmat qgiladi.
Ushbu magolaning maqgsadi — huquqiy tartibga solishning nima sababdan ijtimoiy
zaruriyatga aylanganini asoslash va uning o‘ziga xos tizimli-funksional xususiyatlarini
ilmiy-nazariy  jihatdan ochib  berishdan iborat. Ilmiy  Konseptualizatsiya
[Imiy maqolaning kirish qismi shunchaki mavzuga kirish so‘zi emas, balki tadqiqotning
dolzarbligini ilmiy asoslash hamda muammoning qo‘yilishidir. Bu qismda huquqiy
tartibga solishning ijtimoiy zaruriyatini o‘rganish nima uchun hozirgi davrda muhim
ahamiyat kasb etayotgani sotsial, iqtisodiy va siyosiy omillar orqali ko‘rsatiladi.
Kirish qgismining tarkibiy elementlari wva ularning kengaytirilgan bayoni:
Mavzuning dolzarbligi: Globallashuv, ragamlashtirish va ijtimoiy munosabatlarning
virtual makonga ko‘chishi sharoitida an’anaviy huquqiy normalar inqgirozga yuz
tutmoqda. Yangi turdagi ijtimoiy munosabatlarni (masalan, sun’iy intellekt, ragamli
igtisodiyot, bioetika) tartibga solish ehtiyoji huquqiy tartibga solishning ob’ektiv
(ijtimoiy) zaruriyatini yangitdan baholashni talab etadi.
Muammoning qo‘yilishi:Jamiyat tabiati tabiatan xaos va tartibsizlikka (anarxiyaga)
moyil. Kuchlilarning kuchsizlar ustidan hukmronligi, resurslar taqchilligi va manfaatlar
to‘qnashuvi doimiy ijtimoiy portlashlar xavfini tug‘diradi. Kirish qismida aynan mana shu
sotsial ziddiyatlarni bartaraf etishda huquqning o‘rnatilishi muqgarrar ekanligi muammo
qilib qo‘yiladi.
Metodologik asos: Magolada tizimli yondashuv, giyosiy-huquqiy tahlil, sotsiologik va
silsilaviy metodlardan foydalanilganligi gayd etiladi.

Asosiy Qism

Huquqiy Tartibga Solishning Ijtimoiy Zaruriyati
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Huquqiy tartibga solishning ijtimoiy zaruriyati eng avvalo jamiyatning o‘zini 0‘zi saqlash
va rivojlantirish ehtiyojidan kelib chigadi. Nemis sotsiologi va hugugshunosi Maks Veber
ta’kidlaganidek, ratsional jamiyat faqatgina oldindan prognoz qilib bo‘ladigan va qat’iy
goidalarga asoslangan tartib doirasidagina yashay oladi.
ljtimoiy  zaruriyatni  belgilovchi  asosiy  omillar  quyidagilardan iborat:
Manfaatlar to‘gnashuvini hal etish (Konfliktlar menejmenti): Jamiyatda cheklangan
resurslar, igtisodiy va ijtimoiy statuslar tufayli doimo ziddiyatlar yuzaga keladi. Huquq
ushbu ziddiyatlarni kuch ishlatish yo‘li bilan emas, balki konsensus va qonuniy
protseduralar orgali hal etishning yagona legitim vositasidir.
ljtimoiy intizom va bargarorlik: Huquqiy tartibga solish sub’ektlarning xulq-atvor
chegaralarini belgilaydi. Bu orgali jamiyatda anarxiya va xaosning oldi olinadi.
Inson huquqg va erkinliklarini kafolatlash: Jamiyatda kuchlilarning kuchsizlar ustidan
mutlag hukmronligini cheklash, har bir shaxsning daxlsizligini ta’minlash faqatgina
davlat tomonidan tan olingan huqugily normalar orgali  kafolatlanadi.
Huquqiy Tartibga Solishning O‘ziga Xos Xususiyatlari:
Huquqiy tartibga solish boshqa sotsial regulyatorlardan (masalan, axloq yoki korporativ
normalardan) o‘zining unikal tabiati bilan ajralib turadi. Ilmiy adabiyotlarda uning
quyidagi o‘ziga xos mezonlari ajratib ko‘rsatiladi:

Umummajburiyli: Huqugiy normalar muayyan hududdagi barcha jismoniy va yuridik
shaxslar, shuningdek davlat organlarining o°zi uchun ham majburiydir. Axloq normalari
faqat uni tan olgan guruhlar doirasida amal qilsa, huquq sub’ektning xohishidan gat’iy
nazar imperativ xarakterga ega.

Normativlik va Rasmiy Aniglik: Huquqiy tartibga solish rasmiy hujjatlarda (gonunlar,
kodekslar, kodekslashtirilgan aktlar) anig, bir xilda talgin qilinadigan shaklda
mustahkamlanadi. Bu huquq sub’ektlariga o‘z xatti-harakatlarining ogibatlarini oldindan
aniq bilish imkonini beradi.

Davlat majburlovi bilan ta’minlanganlik: Bu huqugning eng fundamental xususiyati
hisoblanadi. Agar huquq normasi ixtiyoriy bajarilmasa, davlat o‘zining maxsus apparati
(sud, huqugni muhofaza qiluvchi organlar) orqali sanksiyalarni qo‘llaydi va tartibni
majburiy tiklaydi.
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Tizimlilik va Prosedurallik: Huquqiy tartibga solish tarqoq qoidalar yig‘indisi emas, u
qat’iy ierarxiyaga ega bo‘lgan ichki ziddiyatlarsiz tizimdir. Qolaversa, huqugni qo‘llash
va ijro etish har doim maxsus gonuniy protseduralar (misol uchun, sud jarayoni) asosida
kechadi.

Fundamental Tahlil

Asosly gism — bu magqolaning yadrosi bo‘lib, unda kirishda qo‘yilgan muammolar
bevosita ilmiy dalillar, doktrinal garashlar va huquqiy qonuniyatlar orgali isbotlanadi. Bu
yerda mavzu ikki yirik yo‘nalishga ajratiladi: ijtimoiy zaruriyat mexanizmi va huqugning
spesifik (0‘ziga xos) tabiati.

Asosiy qismni ilmiy boyitish uchun fundamental yo‘nalishlar:
Ijtimoiy Zaruriyatning Sotsiologik va Huquqiy Asoslari
Huqguq — bu davlat tomonidan o‘ylab topilgan sun’iy mexanizm emas, balki jamiyatning
ichki evolyutsiyasi mahsulidir.

Sotsial bargarorlik funksiyasi: Huquqiy tartibga solish jamiyat a’zolarining xulg-atvorini
"oldindan prognoz qilib bo‘ladigan" (predictable) holatga keltiradi. Agar huquq bo‘Imasa,
igtisodiy ~ shartnomalar, mulk daxlsizligi va shaxsiy xavfsizlik yo‘qoladi.
Konsensus va kompromis platformasi: Huquqg turli ijtimoiy gatlamlar (ishchilar,
tadbirkorlar, davlat apparati, etnik guruhlar) o‘rtasidagi manfaatlarni muvozanatda ushlab
turadi.

Huquqiy Tartibga Solishning O°‘ziga Xos Xususiyatlari (Dogmatik tahlil)
Bu bo‘limda huquqgning boshqga regulyatorlardan (din, axloq, korporativ qoidalar) ustunlik
jihatlari chuqur ilmiy tahlil gilinadi:

Institutsionallik va Formalizm: Axloq goidalari inson ongida va vijdonida mavjud bo‘lsa,
huquqiy normalar rasmiy matnga, qat’iy strukturaga (gipoteza, dispozitsiya, sanksiya) ega
bo‘ladi.

Legitim Majburlov: Jamiyatdagi hech bir institut (oiladan tashgari) shaxsga nisbatan
majburlov qo‘llash huquqiga ega emas. Fagat davlatgina jismoniy, igtisodiy va huquqiy
sanksiyalar qo‘llash monopoliyasiga ega va bu monopoliya huquqiy normalar orqali
cheklanadi hamda amalga oshiriladi.
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Xulosa

Xulosa qilib aytganda, huqugiy tartibga solish — bu shunchaki davlat tomonidan
o‘rnatilgan taqiglar majmuasi emas, balki jamiyatning evolyutsion rivojlanishi natijasida
yuzaga kelgan eng oliy sotsial-madaniy gadriyatdir. Uning ijtimoiy zaruriyati jamiyatda
adolat,  xavfsizlik  va  barqarorlikni  ta’minlash  ehtiyojidan  tug‘iladi.
Huquqgiy tartibga solishning davlat majburloviga tayanishi, rasmiy anigligi va
umummajburiyligi kabi o‘ziga xos xususiyatlari uni boshqga barcha ijtimoiy normalardan
ustun qo‘yadi va samaradorligini ta’minlaydi. Zamonaviy demokratik jamiyatda huquqiy
tartibga solish mexanizmlarini doimiy ravishda takomillashtirish, gonun ijodkorligi
sifatini oshirish davlat va jamiyat taraggiyotining fundamental garovidir. Tadgiqot
natijalari shuni ko‘rsatadiki, huquqiy tartibga solish jamiyatni ongli boshgarishning eng
mukammal va universal shaklidir. Uning ijtimoiy zaruriyati sotsial tizimning o‘zini 0‘zi
saglash, manfaatlar to‘qnashuvini tinch yo‘l bilan hal etish hamda adolat mezonlarini
o‘rnatish ehtiyojidan kelib chiqadi. Zamonaviy Global va Texnologik Transformatsiyalar
Konteksti

Bugungi kunda, ya’ni 21-asrning birinchi choragida, ragamli transformatsiyalar, sun'iy
intellekt tizimlari va biotexnologiyalar asrida huquqiy tartibga solishning ijtimoiy
zaruriyati butunlay yangi sifat bosqichiga ko‘tarildi. Endilikda huquq nafagat real
dunyodagi munosabatlarni, balki virtual makon (kiber-makon) va ragamli sotsiumni ham
tartibga solishi, inson xavfsizligini kiber-tahdidlardan himoya qilishi shart. Bu esa
huqugiy normalarning moslanuvchanligi (adaptivligi) va dinamizmini oshirishni taqozo
etadi. Huquaqiy tartibga solishning formal anigligi, tizimliligi va davlat majburlovi bilan
ta’minlanganligi kabi o°‘ziga xos xususiyatlari uni boshqa sotsial regulyatorlardan ajratib
turuvchi fundamental mezonlardir. Zamonaviy sharoitda huquq tizimining samaradorligi
uning qanchalik qat’iyligida emas, balki jamiyatdagi shiddatli o°zgarishlarga
(ragamlashtirish, globallashuv) ganchalik tez va adolatli moslasha olishida namoyon
bo‘ladi. Demokratik taraqqiyot yo‘lidan borayotgan davlatlarda huquqiy tartibga solish
mexanizmlarini doimiy modernizatsiya qilish, inson gadrini huqugning bosh mezoniga
aylantirish bargaror rivojlanishning eng bosh shartidir.
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YANGI O‘ZBEKISTONDA 1JTIMOIY MUNOSABATLARNI HUQUQIY
TARTIBGA SOLISHNING SIFATI HAMDA SAMARASINI OSHIRISH
MASALALARI

Surxondaryo viloyati Termiz davlat
universiteti Yuridik fakulteti
Yurisprudensiya yo’nalishi talabasi
Abdimurodov Xurshid Vallamat o’g’li
Yurisprudensiya yo’nalishi o’qituvchisi
Pardayev Akmal Yo’ldoshovich

Annotatsiya: Ushbu maqolada Yangi O‘zbekistonda amalga oshirilayotgan demokratik
islohotlar sharoitida ijtimoiy munosabatlarni huquqiy tartibga solishning sifati va
samaradorligini oshirish masalalari ilmiy-nazariy jihatdan tahlil gilingan. Muallif
gonunchilik tizimini modernizatsiya qilish, qonun ijodkorligi jarayoniga ragamli
texnologiyalarni joriy etish hamda huqug normalarining jamiyat hayotidagi amaliy
ta’sirini baholash mexanizmlarini takomillashtirish muammolarini tadqiq etadi. Magolada
huquqiy tartibga solish samaradorligini yuksaltirishga garatilgan ilmiy taklif va tavsiyalar
ishlab chigilgan.

Kalit so‘zlar: huquqiy tartibga solish, gonunchilik sifati, Yangi O‘zbekiston, huquqiy
monitoring, ragamlashtirish, gonun ijodkorligi, ijtimoiy munosabatlar.

Abstract: This article provides a scientific and theoretical analysis of improving the
quality and efficiency of legal regulation of social relations in the context of democratic
reforms implemented in New Uzbekistan. The author examines the problems of
modernizing the legislative system, introducing digital technologies into the lawmaking
process, and improving mechanisms for assessing the practical impact of legal norms on
society. The article develops scientific proposals and recommendations aimed at
increasing the effectiveness of legal regulation.

Keywords: legal regulation, quality of legislation, New Uzbekistan, legal monitoring,
digitalization, lawmaking, social relations.
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Kirish

Yangi O°zbekistonni rivojlantirishning hozirgi bosqichida davlat va jamiyat
hayotining barcha sohalarini tubdan modernizatsiya qilish jarayonlari kechmoqda.
Mazkur islohotlarning muvaffaqiyati to‘g‘ridan-to‘g‘ri ijtimoiy munosabatlarni huqugiy
tartibga solishning sifati va uning amaliyotdagi samarasiga bog‘liqdir. Yangilangan
Konstitutsiyamizda mustahkamlangan "Inson gadri uchun® tamoyili huquq ijodkorligi va
huqugni qo‘llash amaliyoti oldiga mutlago yangi vazifalarni qo‘ymoqda.
Bugungi kunda ijtimoiy munosabatlarning dinamik rivojlanishi, igtisodiyot va ijtimoiy
sohalarning ragamlashishi qonunchilik tizimidan nafagat bargarorlikni, balki
moslanuvchanlik (fleksibillik)ni ham talab etmogda. Biroq, qonun hujjatlarining ko‘pligi,
ulardagi blanketli (havolaki) normalarning mavjudligi va ba’zan ijro mexanizmlarining
mukammal emasligi huquqiy tartibga solishning samarasiga salbiy ta’sir ko‘rsatmoqda.
Shu bois, ijtimoiy munosabatlarni tartibga solishning sifati va mezonlarini ilmiy nugtai
nazardan tadqiq etish dolzarb ahamiyat kasb etadi. XXI asrning birinchi choragida jahon
migyosida  kechayotgan  global  transformatsiyalar, iqgtisodiy  tizimlarning
ragamlashtirilishi va ijtimoiy munosabatlarning keskin dinamizatsiyalashuvi davlat
huquqiy siyosatining fundamental asoslarini qayta ko‘rib chiqishni taqozo etmoqda.
Zamonaviy yuridik fanning eng markaziy muammolaridan biri — bu jamiyatda yuzaga
keladigan yangi subyektiv munosabatlarni huquqgiy tartibga solishning optimal
korrelyatsiyasini ~ (mutanosibligini)  topish  hamda  gonunchilikning ijtimoiy
samaradorligini ta’minlash hisoblanadi.

Yangi O‘zbekistonni rivojlantirishning hozirgi bosqichida davlat, jamiyat va shaxs
o‘rtasidagi munosabatlarni sifat jihatidan yangi bosqichga olib chiqish davlat siyosatining
ustuvor yo‘nalishiga aylandi. Yangilangan O‘zbekiston Respublikasi Konstitutsiyasida
mustahkamlangan "inson — jamiyat — davlat" hamda "Inson gadri uchun" tamoyillari
huquq ijodkorligi va huquqni qo‘llash amaliyoti mantiqini tubdan o‘zgartirdi. Endilikda
huquqiy tartibga solish mexanizmi shunchaki davlat irodasini majburlash vositasi emas,
balki ijtimoiy adolat, igtisodiy bargarorlik va inson huquqglarini kafolatlovchi strategik
instrument vazifasini bajarishi lozim.

Asosiy gism
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Huqugiy  tartibga  solish sifati tushunchasi va uning mezonlari
llmiy-nazariy jihatdan huqugiy tartibga solish sifati — bu gonunchilik hujjatlarining
jamiyat ehtiyojlariga mosligi, ichki ziddiyatlardan xoliligi, tushunish va qo‘llash uchun
qulayligi hamda ko‘zlangan ijtimoiy-igtisodiy natijani bera olish xususiyatidir.
Yangi O‘zbekistonda ushbu sifatni ta’minlash uchun quyidagi mezonlar ustuvor etib
belgilanmoqda:

ljtimoiy adekvatlik: Qonunning jamiyatdagi real talab va istaklarni aks ettirishi.
Sistemalilik: Yangi qgonun hujjatlarining mavjud huqugiy tizimga ziddiyatsiz
integratsiyalashuvi.

Mantiqiy-lingvistik aniglik: Normalarning turlicha talqin gilinishiga yo‘l qo‘ymaydigan
darajada aniq bayon etilishi.

Qonun ijodkorligi jarayonini modernizatsiya qilish
Bugungi kunda gonunchilik sifati bevosita gonun loyihalarini tayyorlash bosqichiga
bog‘lig. Yangi O‘zbekistonda "aqlli qonunchilik" (smart regulation) konsepsiyasini joriy
etish muhim ahamiyatga ega. Buning uchun:

Tartibga solish ta’sirini baholash (TSTB) tizimi barcha darajadagi normativ-huquqiy
hujjatlar loyihalari uchun majburiy xarakterga ega bo‘lishi lozim. Bu qonun gabul
gilinishidan oldin uning tadbirkorlik subyektlari va fugarolarga olib keladigan iqtisodiy
hamda ijtimoiy xarajatlarini hisoblash imkonini beradi.
Shuningdek, jamoatchilik muhokamasi institutini  (masalan, regulation.gov.

uz portali orgali) yanada faollashtirish va kelib tushgan takliflarni ilmiy-statistik tahlil
gilish mexanizmlarini kuchaytirish zarur.

Huqugiy monitoring va gonun hujjatlari Ijrosining samaradorligi
Huquqiy tartibga solishning samarasi faqat qonun qabul qilish bilan o‘lchanmaydi. Eng
muhim bog‘in — bu huquqni qo‘llash amaliyotidir. Qonunlarning hayotda qay darajada
ishlayotganini aniglash uchun huqugiy monitoring instituti tizimli yo‘lga qo‘yilishi kerak.
Hozirgi vaqtda qonunchilikda ijro mexanizmlarining yo‘qligi yoki idoraviy manfaatlar
tufayli gonun normalarining cheklanishi holatlari kuzatiladi. Huquqiy tartibga solish
samarasini oshirish uchun har bir gonun hujjati tarkibida uning ijrosi uchun mas’ul organ,
moliyalashtirish manbasi va aniq monitoring indikatorlari ko‘rsatilishi shart. Huquqiy
tartibga solish sifati tushunchasining ilmiy-nazariy interpretatsiyasi
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Huqugshunoslik doktrinasida ijtimoiy munosabatlarni huquqiy tartibga solish mexanizmi
(HTSM) murakkab va ko‘p bosqichli tizim bo‘lib, uning fundamental asosi normativ-
huquqgiy hujjatlarning sifati bilan belgilanadi. Huquqiy tartibga solish sifati — bu
shunchaki qgonun matnining grammatik yoki yuridik-texnik jihatdan to‘g‘ri
shakllantirilganligi emas, balki qonun normalarining jamiyatdagi real obyektiv
gonuniyatlar ~ va  transformatsiyalarga  adekvatligi  (mosligi)  hisoblanadi.
Yuridik fanda huquqiy tartibga solish sifatini baholashning uchta konseptual mezoni
ajratib ko‘rsatiladi:

Ijtimoiy-siyosiy mezon: Qonunning jamiyatdagi ijtimoiy qatlamlar manfaatlarini
muvozanatda saglay olishi, inson huquglari va gadr-gimmatini himoya qilishga
yo‘naltirilganligi.

Tizimli-strukturaviy mezon: Yangi gonun hujjatlarining amaldagi milliy huqug tizimi,
eng avvalo, yangilangan Konstitutsiya prinsiplari bilan vertikal va gorizontal kolliziyasiz
(ziddiyatsiz) integratsiyalashuvi.

Funksional-amaliy mezon: Huquqgiy normaning ijro etilish mexanizmi anigligi, uning
tushunarli bayon etilganligi va jamiyat hayotida kutilgan samarani bera olish gobiliyati.
Yangi O‘zbekistonda huquqiy tartibga solish siyosati klassik '"davlat imperativi"
(majburlash) modelidan "ijtimoiy hamkorlik va rag‘batlantirish" modeliga o‘tmoqda. Bu
esa gonun hujjatlarining sifati fagat uning tagiglovchi kuchi bilan emas, balki ijtimoiy
munosabatlarni rivojlantirishga xizmat qiluvchi "dispozitivlik va rag‘bat" (tanlash
imkoniyati) salmog‘i bilan o‘Ichanishini anglatadi.

Xulosala

Yangi O‘zbekistonda ijtimoiy munosabatlarni huquqiy tartibga solishning sifati hamda
samarasini oshirish yuzasidan olib borilgan ilmiy tahlillar asosida quyidagi xulosalarga
kelindi:

Kodifikatsiyalash jarayonini jadallashtirish: Tarqoq holatda bo‘lgan va bir-birini
takrorlovchi gonunosti hujjatlarini  tizimlashtirish, tarmoq kodekslarini (masalan,
Ekologiya, Tadbirkorlik, Ijtimoiy ta’minot kodekslari) gqabul qilish orqali qonunchilik
bazasini ixchamlashtirish zarur.
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"To‘g‘ridan-to‘g‘ri ishlaydigan" qonunlar ulushini oshirish: Qonunlarda havolaki
normalar migdorini kamaytirish, ijro etuvchi hokimiyat organlarining gonun mazmunini
o‘zgartiruvchi idoraviy hujjatlar qabul qilish amaliyotiga chek qo‘yish lozim.
Ragamli gonun ijodkorligi: Qonun loyihalarini tayyorlash, ekspertizadan o‘tkazish va
jamoatchilik fikrini o‘rganish jarayonlariga sun’iy intellekt texnologiyalarini joriy etish,
korrupsiyogen omillarni avtomatik aniqlash tizimini yaratish.
Huqugiy madaniyat va inklyuzivlik: Qonun loyihalarini ishlab chigishda aholining
barcha qatlamlari, aynigsa, fugarolik jamiyati institutlari va ilmiy doiralar ishtirokini
kafolatlovchi mexanizmlarni huqugiy mustahkamlash. Milliy huquqg tizimidagi eng
dolzarb muammolardan biri — tarqoq va ko‘p sonli qonunosti hujjatlarining
mavjudligidir. Ijtimoiy munosabatlarni bargaror tartibga solish uchun tarmoq va sohalar
bo‘yicha yiriklashtirilgan, to‘g‘ridan-to‘g‘ri amal qiluvchi kodekslarni (masalan,
Tadbirkorlik kodeksi, Ijtimoiy ta’minot kodeksi, Ekologiya kodeksi) qabul qilish
jarayonini jadallashtirish zarur. Bu huquq tizimidagi kolliziyalar (ziddiyatlar) sonini
keskin kamaytiradi va fugarolar uchun gonunlarni tushunishni osonlashtiradi.
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YOSH QIZLARDA BIRLAMCHI DISMENOREYA MUAMMOSI VA UNING
TIBBIY-1IJTIMOIY JIHATLARI
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Central Asian Medical University, Davolash ishi yo’nalishi 1-kurs D2825 guruh talabasi
ORCID: https://orcid.org/0009-0007-3409-3371
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IImiy rahbar: Ismailov Axroriddin Zaxiriddinovich
Central Asian Medical University katta o‘qituvchisi
ismailovahroriddin@gmail.com

ANNOTATSIYA

Ushbu ilmiy magolada zamonaviy ginekologiya va yoshlar tibbiyotining eng ko‘p
targalgan hamda dolzarb muammolaridan biri — o‘smir va yosh qizlarda birlamchi
dismenoreya (og‘riqli hayz ko‘rish) sindromi hamda uning keng qamrovli tibbiy-ijtimoiy
oqibatlari atroflicha o‘rganilgan. Tadqiqot doirasida Central Asian Medical University 1-
kursida tahsil oluvchi 68 nafar talaba qizlar o‘rtasida anonim va ixtiyoriy so‘rovnoma
o‘tkazildi. Statistik tahlil natijalari shuni ko‘rsatdiki, qizlarning 73.5% qismida u yoki bu
darajada dismenoreya simptomlari muntazam kuzatiladi. Ularning aksariyati professional
shifokor ko‘rigiga murojaat qilmasdan, dorixonalardan o‘zboshimchalik bilan turli
guruhdagi og‘rigsizlantiruvchi dori vositalarini qabul qilishi aniglandi. Magqolada
dismenoreyaning patofiziologik kelib chigish mexanizmlari, prostaglandinlar disbalansi
va ushbu patologiyaning yosh avlod hayot sifatiga, o‘quv jarayoniga hamda psixologik
statusiga salbiy ta’siri chuqur tahlil gilingan.

Tayanch tushunchalar: ginekologiya, birlamchi dismenoreya, yosh qizlar,
prostaglandinlar, og‘riq sindromi, hayot sifati, so‘rovnoma, reproduktiv salomatlik,
nosteroid yallig‘lanishga garshi vositalar.
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AHHOTALIMSA

B nanHO# Hay4HOM cTaThe M3Yy4YeHA OJHA M3 CAMBIX PACTIPOCTPAHEHHBIX M aKTyaJIbHBIX
npoOjieM B COBPEMEHHOW THHEKOJOTMUM — IMEpBUYHAS JUCMEHOpes (0O0JIe3HEHHBIC
MEHCTpyallMi) y MOJOABIX JIEBYIIEK M €€ KOMIUIEKCHBIE MEINKO-COIHaTbHbIC
nocneAcTBuA. B pamkax ucciemoBaHus ObLI MPOBEACH aHOHUMHBIA OMpoC cpeau 68
ctynenTok 1-ro kypca Central Asian Medical University. Pe3ynbTaThl mokasaiu, 4to y
73.5% pneBymiek B TOW WM WHOW CTENEHH PETYJISPHO HAOIIOMAIOTCS CHUMITOMBI
aucMeHopen. bputo 0OHapyKeHO, YTO OONBINMHCTBO M3 HUX MPUHUMAIOT Pa3IMYHBIC
00e300MBaroIMe MpenapaTbl CAaMOCTOSATEIBHO, HE 00paliasch K KBATHPUITUTPOBAHHOMY
Bpauy. B crartbe aHAIM3HPYIOTCS MAaTOPU3HOIOTHUECKUE MEXaHW3Mbl BO3HUKHOBCHUSI
JUCMEHOpeH, AucOanaHC MPOCTariiaHIMHOB W €€ HETraTUBHOE BIIMSHUE Ha KadecTBO
KU3HU, YICOHBIH MPOIIECC U IICUXOJIOTUICCKUI CTATyC JEBYIIIEK.

KioueBble cj10Ba: THHEKOJIOTHS, TEPBUYHAS JUCMEHOpPES, MOJIOAbIC JEBYIIKH,
IpoCTarjaHauHbI, OOJIEBOM CHHAPOM, KAa4eCTBO KU3HH, OIMPOCHHK, PEMPOJYKTHBHOE
3noposbe, HIIBC.

ABSTRACT

This scientific article addresses one of the most prevalent and urgent issues in modern
gynecology — primary dysmenorrhea (painful menstruation) among adolescent and
young women, along with its comprehensive medico-social consequences. Within the
scope of the study, an anonymous and voluntary survey was conducted among 68 first-
year female students at Central Asian Medical University. The findings indicated that
73.5% of the students experience dysmenorrhea symptoms to various degrees on a regular
basis. It was revealed that the vast majority of them take various analgesics autonomously
without consulting a physician. The article provides a deep analysis of the
pathophysiological mechanisms of dysmenorrhea, prostaglandin imbalance, and its
overall negative impact on the quality of life, academic performance, and psychological
well-being of young women.

Keywords: gynecology, primary dysmenorrhea, young women, prostaglandins, pain
syndrome, quality of life, questionnaire, reproductive health, NSAIDs.

N



https://journalseeker.researchbib.com/view/issn/2181-4570

f
% ..‘ @ '54' "- ‘;5\&// ats. | \ ¢ " @OQ v“v 4% 9 .u¥s
.‘ .‘ //\ '.‘ 0 @ A". 5] b O “, ,‘§ ‘}x\ Y Y 1 @/}@ ‘ o & R O 0"“;0 \..
y 5 |
\

. JOURNAL OF UNIVERSAL "= SCIENCE RESEARCH .

SJIF 2024 - 5.073
1. KIRISH (INTRODUCTION)

Zamonaviy ginekologiya va o‘smirlar tibbiyotida yosh qizlarning reproduktiv
salomatligini muhofaza qilish global miqyosdagi eng muhim vazifalardan biri
hisoblanadi. Ginekologiya amaliyotida o‘smir qizlar va yosh ayollar o‘rtasida eng ko‘p
uchraydigan, ularning kundalik faoliyatini cheklab qo‘yadigan yetakchi muammolardan
biri bu — birlamchi dismenoreyadir. Birlamchi dismenoreya (algodismenoreya) — bu
kichik chanoq a’zolarida hech qanday organik patologiya (o‘sma, kistalar, yallig‘lanish
jarayonlari, rivojlanish anomaliyalari) bo‘lmagan holda, hayz davrining o‘ta kuchli,
sanchigsimon yoki simillovchi og‘riglar bilan kechishidir.

Jahon sog‘ligni saqlash tashkiloti (JSST) va xalqaro ginekologik assotsiatsiyalar
ma’lumotlariga ko‘ra, o‘smir qizlar orasida dismenoreyaning tarqalish ko‘rsatkichi 50%
dan 90% gacha bo‘lgan juda keng diapazonni tashkil etadi. Bu holat patofiziologik
jihatdan organizmda, xususan bachadonning ichki shillig gavati (endometriy)da
prostaglandinlar (asosan PGF2a va PGE2) moddasining ortigcha sintezlanishi va ajralishi
bilan uzviy bog‘liq. Prostaglandinlarning yuqori konsentratsiyasi bachadon miometriy
qavatining kuchli, tartibsiz qisqarishiga, tomirlar spazmiga va natijada to‘gimalar
ishemiyasiga (kislorod ochligiga) olib keladi. Aynan shu ishemiya kuchli og‘riq
reseptorlarini qo‘zg‘atuvchi asosiy omil hisoblanadi.

Ushbu muammo yosh qizlarning nafaqat jismoniy holatiga, balki ularning oliy ta’lim
muassasalaridagi o‘qish faoliyatiga, psixologik kayfiyatiga (depressiya, xavotirlanish),
emotsional barqarorligiga va umumiy ijtimoiy hayotiga ham o‘ta salbiy ta’sir ko‘rsatadi.
Ko‘p hollarda qizlar va ularning ota-onalari buni "tabiiy, o‘tib ketadigan holat" deb
hisoblab, shifokor ginekologga murojaat gilishmaydi. Ushbu holat dori vositalarini
nazoratsiz gabul gilishga va muammoning surunkali tus olishiga zamin yaratadi. Shu
sababli, ushbu muammoni tibbiyot yo‘nalishida tahsil olayotgan talaba qizlar misolida
o‘rganish va tahlil qilish o‘ta dolzarb ahamiyat kasb etadi.

2. METODOLOGIYA (MATERIALS AND METHODYS)

Tadqiqotimiz Central Asian Medical University (CAMU) Davolash ishi yo‘nalishi 1-kurs
talaba qizlari o‘rtasida 2026-yilning bahor oylarida o‘tkazildi. Tadqiqotda ishtirok etish

to‘liq ixtiyoriy va anonim xarakterga ega bo‘lib, unda 17 yoshdan 20 yoshgacha bo‘lgan
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(o‘rtacha yosh — 18.440.6) 68 nafar qiz ishtirok etdi. Ma’lumotlarni yig‘ish magsadida
maxsus ishlab chiqilgan, xalgaro ginekologik so‘rovnomalar (Visual Analog Scale - VAS
va hayot sifatini baholash testlari) asosida tayyorlangan anonim so‘rovnoma to‘ldirildi.

So‘rovnomada quyidagi ko‘rsatkichlarni aniglashga garatilgan savollar bloki o‘rin oldi:

* Hayz siklining davomiyligi, muntazamligi va menarxe (birinchi hayz) yoshi;

* Og‘riq sindromining intensivligi (1 dan 10 gacha bo‘lgan Vizual-Analogik Shkala

(VAS) bo‘yicha: 1-3 ball — yengil, 4-6 ball — o‘rtacha, 7-10 ball — kuchli og‘riq);
» Og‘rigqa hamrohlik qgiluvchi vegetativ va nevrologik simptomlar (ko‘ngil aynishi,

qusish, bosh og‘rig‘i, diareya, holsizlik, umumiy zombi holati);

* Og‘riq qoldirish maqgsadida qo‘llaniladigan farmakologik vositalar va ularni gabul

qgilish chastotasi;

* Ginekolog shifokor qabulida bo‘lganlik holati va tibbiy madaniyat darajasi.

Olingan barcha empirik ma’lumotlar variatsion statistika usullari yordamida dasturiy
paketlarda foizlar va nisbiy qiymatlar hisobida gayta ishlandi hamda tahlil gilindi.

3. NATIJALAR (RESULTS)

O‘tkazilgan sotsiologik-tibbiy so‘rovnoma natijalarining chuqur tahlili shuni ko‘rsatdiki,
68 nafar respondent gizlardan 50 nafarida (73.5%) hayz sikli davomida muntazam yoki
vaqti-vaqti bilan yaqqol namoyon bo‘luvchi og‘riq sindromi (dismenoreya) kuzatiladi.
Og‘riq intensivligini VAS shkalasi bo‘yicha baholaganda, qizlarning 24%ida yengil
darajadagi og‘riglar, 40%ida o‘rtacha jadallikdagi og‘riglar va 36%ida (18 nafar qizda)
chidab bo‘lmas darajadagi o‘ta kuchli og‘riglar qayd etildi. Kuchli og‘riglar kuzatiladigan
qgizlar hayzning dastlabki 1-2 kunida o‘quv jarayoniga mutlaqo gatnasha olmasliklarini
yoki darslarda diggatni jamlash gobiliyati keskin pasayib ketishini bildirishgan.

1-jadval: Dismenoreya paytida kuzatiladigan qo ‘shimcha simptomlar:

No Kuzatiladigan Bemorlar soni Foiz hisobida
hamroh va (n=50) (%)
go‘shimcha

simptomlar
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1 Kayfiyatning 41 82.0%
keskin o‘zgarishi,
emotsional labillik
(asabiylashish)

2 Umumiy holsizlik, 38 76.0%
asteniya va tez
charchash

3 Sefalgiya  (bosh 22 44.0%
og‘rig‘i) va
vertigo (bosh
aylanishi)

4 Dispeptik 12 24.0%
buzilishlar
(ko‘ngil  aynishi
yoki gayt qilish)

Tadgigot davomida eng tashvishli va achinarli holat gizlarning tibbiy yordam olishga
bo‘lgan yondashuvida aniglandi. Og‘riqli hayz ko‘rishdan muntazam aziyat chekuvchi
gizlarning 84% (42 nafar qiz) hayoti davomida biror marta ham ushbu muammo
yuzasidan malakali ginekolog ko‘rigidan va instrumental (masalan, kichik chanoq a’zolari
UTlIdan) tekshiruvlaridan o‘tmaganliklarini ta’kidlashdi. Buning o‘rniga, ular og‘riq xuruj
qilgan paytda dorixonalardan shifokor reseptisiz, o‘zboshimchalik bilan turli xil
og‘rigsizlantiruvchi vositalarni (asosan nosteroid yallig‘lanishga qarshi vositalar —
ketoprofen, ibuprofen, nimesulid va spazmolitiklar) sotib olib, nazoratsiz va tizimsiz
ravishda gabul gilishlarini bayon etishgan.
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4. MUHOKAMA (DISCUSSION)

Olingan natijalar ko‘rsatib turibdiki, yosh talaba qizlar orasida birlamchi dismenoreya
muammosi juda yuqori epidemiologik ko‘rsatkichga ega bo‘lsa-da, ularning ushbu
kasallikka nisbatan tibbiy savodxonligi va madaniyati gonigarsiz darajadadir. Akademik
manbalar (Berek & Novak, 2023; Proctor & Farquhar, 2024) tasdiglashicha,
dismenoreyani davolashda nosteroid yallig‘lanishga garshi dori vositalarini (NYQV)
o‘zboshimchalik bilan va uzoq muddat tartibsiz ichish me’da-ichak trakti shillig
gavatining shikastlanishiga (gastrit, eroziv-yarali patologiyalar), jigar va buyraklarga
toksik ta’sir ko‘rsatishiga olib kelishi mumkin.

Butdan tashqari, shifokor ko‘rigidan qochish ginekologik kasalliklarning yashirin (latent)
kechishiga, xususan, keyinchalik bepushtlik va surunkali og‘riq sindromiga sabab
bo‘luvchi ikkilamchi dismenoreya yoki endometrioz kabi xavfli patologiyalarning vaqtida
aniqlanmay qolishiga zamin yaratadi. Tibbiyot oliygohi talabalari bo‘lgan qizlar orasida
ham bu ko‘rsatkichning yuqoriligi jamiyatda akusherlik va ginekologik madaniyatni
o‘smirlik davridanoq shakllantirish zarurligini ko‘rsatadi. Yosh qizlarga hayz davridagi
patologik kuchli og‘riglar sabrsizlik bilan chidab yuriladigan normal holat emas, balki
ginekolog-endokrinolog nazoratida differensial diagnostika qilinib, patogenetik
davolanishi shart bo‘lgan klinik holat ekanligini anglatish zarur.

5. XULOSA (CONCLUSION)

1. Central Asian Medical University 1-kurs talaba qizlarining mutloq ko“pchiligi (73.5%)
birlamchi dismenoreyadan aziyat chekadi. Ushbu sindrom ularning nafagat jismoniy
konfortini buzadi, balki darslarni mukammal o‘zlashtirishiga, kognitiv funksiyalariga va
ijtimoiy adaptatsiyasiga jiddiy to‘sqinlik qiladi.

2. Yosh qizlar o‘rtasida reproduktiv salomatlik va ginekologik madaniyatni oshirish
bo‘yicha keng gamrovli tushuntirish ishlarini olib borish lozim. Ularga o‘zboshimchalik
bilan farmakologik dori ichishning tizimli zararli asoratlarini uqtirish, ta’lim
muassasalarida profilaktik skrining tekshiruvlarini va 0z vaqtida professional ginekolog
maslahatini tizimli tashkil etish dolzarb ijtimoiy-tibbiy zaruriyat hisoblanadi.
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