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DESIGNING A REFERENCE PART FOR COMPARING TOOLS IN

PLASTIC MILLING OPERATIONS

Sh. F. Torgonov
Master’s student, Namangan State Technical University
A.G. Botirov
Associate Professor, Namangan State Technical University
Abstract: The comparison of conventional and innovative milling tools plays an
important role in tool development and optimization of machining processes. Existing
reference parts are mainly designed for metal milling operations, and their application
to plastic milling is limited due to significant differences in geometric features and
machining parameters. This paper presents a reference part specifically developed for
plastic milling operations. The design was created using the “feature” approach in
accordance with DIN 14649 and VDI 2218 standards and includes geometric elements
commonly found in industrial plastic components. The proposed reference part enables
systematic and representative comparison of milling tools used in plastic machining in

terms of energy efficiency, surface quality, and tool life.

Keywords: modeling, fixture, milling, reference part, geometric feature method.
PLASTIK MATERIALLARNI FREZALASHDA ASBOBLARNI
TAQQOSLASH UCHUN ETALON DETALNI LOYIHALASH

Sh.F. Torgonov

Namangan davlat texnika unversiteti, magistri

A.G. Botirov

Namangan davlat texnika unversiteti, dotsenti

Annotatsiya. Frezalash operatsiyalarida an’anaviy va innovatsion asboblarni
tagqoslash asboblarni ishlab chigish hamda texnologik jarayonlarni optimallashtirishda

muhim ahamiyatga ega. Mavjud etalon detallar asosan metall frezalash uchun ishlab
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chigilgan bo‘lib, ularni plastik materiallarga qo‘llash cheklangan, chunki geometrik
elementlar va ishlov berish rejimlari sezilarli farq giladi. Mazkur magolada plastik
frezalash operatsiyalariga mos etalon detal konstruksiyasi taklif etilgan. Konstruktsiya
DIN 14649 va VDI 2218 standartlariga muvofiq “feature” usuli asosida ishlab chiqilgan
bo‘lib, turli sanoat detallaridagi geometrik elementlarni gamrab oladi. Yangi etalon detal
plastik frezalashda qo‘llaniladigan asboblarni energiya samaradorligi, sirt sifati va
xizmat muddati bo‘yicha tizimli hamda reprezentativ taqqoslash imkonini beradi.

Kalit so‘zlar: Modellashtirish, Moslama, Frezalash; Etalon detal; Geometrik
elementlar usuli.

Kirish

To‘yingan bozor va buning natijasida yuzaga kelgan yuqori darajadagi ragobat
ham asbob ishlab chigaruvchilarga, ham ularning mijozlari — foydalanuvchilarga
birdek ta’sir ko‘rsatadi. Asbob ishlab chiqaruvchilari sifat, funksionallik yoki tannarx
jihatidan ragobatchilaridan ajralib turish magsadida bozorga yangi va innovatsion
mahsulotlarni tagdim etsalar, foydalanuvchilar esa ushbu asboblardan imkon gadar
samarali texnologik jarayonlarda foydalanishga intiladilar. Bu esa ularga
ragobatchilariga nisbatan samaraliroq ishlash imkonini beradi.

Etalon detallarni qo‘llash ishlab chiqaruvchilar va foydalanuvchilarga yangi
asboblarning texnologik jarayonlardagi imkoniyatlarini chuqurrog tushunish hamda
ularning mavjud asboblarga nisbatan ustunliklarini baholashga yordam beradi. Bu
ustunliklar, masalan, ishlov berish jarayonida energiya sarfining kamayishi,
tayyorlangan detallar sirt sifatining yaxshilanishi yoki asbobning xizmat muddati
uzayishi hamda buning natijasida asbobni almashtirish bilan bog‘liq to‘xtash
vagqtlarining gisgarishi ko‘rinishida namoyon bo‘lishi mumkin.

Mazkur magsadlar uchun etalon detallar avval ham ishlab chigilgan va korxonalar

tomonidan yuqorida keltirilgan vazifalar doirasida qo‘llanib kelinmoqda. Biroqg, bir
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tomondan, mavjud etalon detallar ishlov berish jarayonlarining real sharoitlarini yetarli
darajada aks ettirmaydi. Amaliy ahamiyatning pastligi sababli, amalda uchraydigan
ko‘plab ishlov berish vazifalari ularda mavjud emas yoki faqat ma’lum bir korxona ichki
chtiyojlari uchun ishlab chigilgan bo‘lib, boshga holatlarga tatbiq etish imkoniyati
cheklangan.

Boshga tomondan, mavjud etalon detallar asosan metallarga kesib ishlov berish
jarayonlari uchun ishlab chiqilgan bo‘lib, ular geometrik elementlar hamda kesish
parametrlarini o‘z ichiga oladi. Biroq bunday yechimlarni plastik materiallarga ishlov
berish jarayonlariga to‘liq tatbiq etib bo‘lmaydi, chunki ushbu jarayonlar bir qator o‘ziga
x0s xususiyatlar bilan tavsiflanadi [2].

2. llmiy ma’lumotlar holati

2.1. Mavjud etalon detallar

Grode etalonni aniq geometrik shakl yoki o‘lcham bo‘lib, unga qarab boshqa
qiymatlar solishtiriladigan mezon sifatida ta’riflaydi [3]. Etalon gqiymat esa haqiqiy
natijalar imkon qadar yaqin bo‘lishi kerak bo‘lgan maqsadli qiymat hisoblanadi [4].
Turli jarayonlar yoki uskunalarni bir-biri bilan solishtirish uchun etalonlardan
foydalaniladi. Shu sababli ishlab chiqarishda ko‘pincha haqiqiy detallar va ularga ishlov
berish jarayonlari asosida mashina hamda asboblarning imkoniyatlari baholanadi [5].

Ko‘pchilik etalon detallar frezalash asboblarini yaratish va takomillashtirish
uchun asbob ishlab chigaruvchi korxonalar tomonidan ishlab chigilgan. Ammo bu
detallar odatda kam sonli kesish operatsiyalaridan iborat bo‘lib, asosan ishlab
chigaruvchilarning o°z tajribasi va ichki talablariga asoslangan. Masalan, asbobning
xizmat muddatini aniglash uchun oddiy tekis yuzalarni ishlov berish sinovlari bajariladi.
Lekin bunday sun’iy yaratilgan sharoitlar haqiqiy ishlab chiqarish jarayonidan ancha
farqg giladi [16]. Chunki amaliyotda kesish chuqurligi, kesish kengligi va asbobning detal
bilan tutashish holati doimo o‘zgarib turadi [1].

a
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Asbob ishlab chigaruvchilaridan tashgari, ilmiy tadgigotlarda ham turli etalon
detallar taklif gilingan. Yaponiya dastgohsozlik assotsiatsiyasi (JMTBA) [6], Behrendt
va hammualliflar [7], shuningdek Vestermann va hammualliflar [1] tomonidan ishlab
chigilgan etalon detallar frezalash dastgohlarining energiya samaradorligini baholash
uchun qo‘llaniladi. Vestermannning ishlanmasi ayniqsa qattiq qotishmali frezalar uchun

moslashtirilgan.
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1-rasm. [6] (a), [7] (b), [13] (c) va [1] (d) manbalardagi etalon detallarga misollar.

Bleyxer va hammualliflar [8] metallarga ishlov berishdagi texnologik
jarayonlarning atrof-muhitga ta’sirini baholash uchun maxsus etalon detal taklif gilgan.
Torens [9] esa burchakli frezalar ishlaganda hosil bo‘ladigan burilish va egilish
kuchlarini o‘rganish uchun usul ishlab chigqan. Bundan tashqari, yuqori tezlikli 3 o‘qli
frezalash [10], turli frezalash strategiyalarini baholash [11][12], dastgohning anigligi va
dinamik xususiyatlarini tekshirish [13], hamda mikrofrezalash jarayonlari [14][15]
uchun ham etalon detallar mavjud.

2.2. Plastik materiallarga ishlov berishdagi giyinchiliklar
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Hozirgacha ishlab chigilgan etalon detallar asosan metallarga ishlov berish uchun
mo‘ljallangan. Plastik materiallarni frezalash esa metall frezalashdan ancha farq qiladi
va o‘ziga xos xususiyatlarga ega. Hozircha aynan plastiklarga ishlov berish uchun
maxsus yaratilgan etalon detallar mavjud emas.

Plastik materiallar ko‘pincha quyish yoki ekstruziya kabi usullar bilan
tayyorlanadi. Shunga garamay, ayrim hollarda ularga mexanik ishlov berish zarur
bo‘ladi. Masalan, qolipdan chiqgan detallarni qayta ishlashda, kichik partiyalarda
mahsulot ishlab chigarishda yoki murakkab shaklli buyumlar tayyorlashda frezalash
ishlari bajariladi [17].

Plastiklarning mustahkamligi metallarga qaraganda past bo‘lgani sababli, ishlov
berishda talab gilinadigan kesish kuchi ham kichikroq bo‘ladi [18]. Eng katta farq esa
1ssiglik bilan bog‘liq xususiyatlarda ko‘rinadi. Plastiklar issiglikni yomon o‘tkazadi, shu
sababli kesish jarayonida hosil bo‘lgan issiqlik asosan asbob orgali chigadi. Bu esa
kesuvchi girraning tezrog yeyilishiga olib keladi.

Sovitish uchun ko‘pincha sigilgan havo ishlatiladi, chunki ayrim plastik
materiallar suv yoki emulsiyalar ta’sirida shishib ketishi mumkin [19]. Ishlov paytida
hosil bo‘ladigan yuqori harorat detal sifatiga ham salbiy ta’sir qiladi. Haroratga
chidamliligi past bo‘lgan plastiklar yumshab ketadi, surtmalanish hosil giladi va
o‘Icham aniqligini yo‘qotadi [17].

Shu sababli plastik materiallarni frezalashda yugori aylanish tezligi va katta surish
tezligi qo‘llaniladi. Bu issiqlikning ko‘proq qismi qirindi orqali chiqib ketishini
ta’minlaydi va asbobning gizib ketishini kamaytiradi [2].

Tolalar bilan mustahkamlangan plastik materiallarni frezalash jarayoni ishlov
berishda yanada murakkab muammolarni yuzaga keltiradi [20]. Birog ushbu magolada

bu masala ko‘rib chigilmaydi.
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Shu sababli metall frezalash uchun ishlab chigilgan mavjud etalon detallarni
plastik materiallarni frezalash jarayonlariga to‘liq qo‘llash mumkin emas deb
hisoblanadi. Mazkur maqolada tavsiflangan yangi etalon detal aynan shu bo‘shligni
to‘ldirish magsadida ishlab chiqgilgan.

3. Etalon detalni yaratish yondashuvi va konstruktsiyasi

3.1. Boshlang‘ich holat

Ishlab chiqilgan etalon detal plastik materiallarga ishlov berishda qo‘llaniladigan
har ganday materialdan tayyorlangan uchli frezalarni, masalan gattiq qotishmali yoki
tezkesuvchi po‘lat frezalarni o‘zaro taqqoslash uchun mo‘ljallangan. Tadqiqot
davomida asbobning xizmat muddati, sirt sifati, tebranish ko‘rinishidagi dinamik holati
hamda energiya samaradorligi kabi ko‘rsatkichlar o‘rganilishi mumkin.

Tadgigotda yaxlit zagotovkadan detal tayyorlash jarayoni asosiy holat sifatida
gabul qilingan. Ya’ni oldindan quyilgan yoki boshga usulda tayyorlangan detallarni
keyinchalik gayta ishlash bu etalon detal tarkibiga kiritilmagan.

Etalon detal amaliyotda ko‘p uchraydigan ishlov berish operatsiyalari va
geometrik shakllarni imkon gadar real holatda aks ettirishi kerak. Shu sababli tanlangan
parametrlar ishlab chigarishdagi haqigiy sharoitlarga yagin gilib olingan hamda plastik
materiallarga ishlov berish bilan shug‘ullanuvchi korxonalarning tajribasi ham hisobga
olingan.

Bundan tashqari, tadqiqot natijalariga ishonch yuqori bo‘lishi uchun tushunarli va
anig yondashuv tanlanishi muhim hisoblanadi [21]. Aynigsa mexanik ishlov berish
sohasida yangi ilmiy natijalar ishlab chigarishga sekin joriy gilinadi. Shu sababli
yondashuv obyektiv, tekshiriladigan, ishonchli va mantiqiy bo‘lishi kerak [22]. Bu esa
ishlab chiqilgan etalon detalni keng foydalanuvchilar doirasida qo‘llash imkonini beradi.

3.2. Geometrik elementlar usuli (Feature Method)
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2.2-bo‘limda keltirilgan plastiklarga ishlov berish xususiyatlari sababli, plastik
detallarda hosil gilinadigan geometrik shakllar metall detallarnikidan sezilarli darajada
farg giladi deb hisoblanadi. Buni isbotlash va etalon detalda aks ettirish uchun “Feature
Technology” — geometrik elementlar usuli tanlangan.

Feature — bu geometrik shakllar va ularning ma’noli tavsiflarini birlashtiruvchi
element sifatida garaladi [23]. Ushbu usul yordamida amaliyotdagi real detallar
tarkibidagi shakllar aniq geometrik elementlarga ajratiladi va ular asosida etalon detal
loyihalanadi. Ushbu texnologiya VDI 2218 [23], 1SO 14649-10:2004(E) [24] hamda
ISO 14649-11:2004(E) [25] standartlariga asoslanadi. Bundan tashqari, bu yondashuv
boshga ilmiy ishlarda ham qo‘llangan bo‘lib, samarali usul sifatida tan olingan
[26][27][28][29].

Frezalab ishlangan y ». umumiy tashqi

plastik detallar .l profil

quyidagilardan
iborat -
Xususiyatlar B

e YOpiq
(priznaklar) v cho'ntak

quyidagilar tomonidan

Jeaiean Ishlov berish rejimlari _ ochiq
(machining modlari) cho'ntak
P by, 3ylanayopiq
@ i 22 ~ "' v profil
yuzani yuzani chekka (qirra) va va hokazo
frazealash to'g'ritash frezealash

2-rasm. “I va 26 manbalarga muvofiq qo ‘llanilgan xususiyatlar texnologiyasi
yondashuvining sxemasi. ”
Tanlangan usul asosida mavjud plastik frezalangan real detallar tahlil gilinib, ular
cho‘ntaklar (pocket), ariqchalar (slot) yoki tashqi profil kabi geometrik elementlarga
ajratildi. Ushbu elementlar 1ISO 14649-10:2004(E) standartida belgilangan. Keyinchalik
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ular yuzaki frezalash yoki chetki frezalash kabi standart ishlov berish usullari bo‘yicha
guruhlarga ajratildi. 2-rasmda ushbu usulning ishlash ketma-ketligi ko‘rsatilgan.

Umumiy hisobda 10 ta haqgiqgiy plastik detal tanlab olingan va etalon detalning
geometrik shakli aynan ular asosida yaratilgan. Etalon detal turli sohalarda qo‘llanishi
uchun tanlangan detallar turli korxona va sanoat yo‘nalishlaridan olingan. Bular qatoriga
tibbiyot texnikasi, avtomobilsozlik va maxsus mashinasozlik kiradi.

Detallarning geometrik shakli bilan birga yil davomida ishlab chigariladigan
hajm, ishlatiladigan material, qo‘llanilgan asboblar, shpindel aylanish tezligi (n), surish
tezligi (v_f), kesish kengligi (a_e) va kesish chuqurligi (a_p) kabi parametrlar ham
hisobga olingan.

3.3. Tahlil natijalari va etalon detal konstruktsiyasi

Tahlil qilingan detallarning ishlov berish jarayonlarini alohida geometrik
elementlarga ajratish natijasida jami 13 xil element turi aniglangan. Ushbu elementlarni
etalon detalga real sharoitga yagin holda joylashtirish uchun detallarni ishlab chigarish
hajmi ham hisobga olingan. Shu asosda elementlarning uchrash foizi aniglangan.

Taqgoslash mezoni sifatida har bir geometrik element uchun yil davomida ishlov
beriladigan material hajmi gabul gilingan. Bu giymatlar texnik chizmalar va CAD
modellar yordamida hisoblab chigilgan. 3-rasmda eng ko‘p uchraydigan 10 ta geometrik
elementning foiz ko‘rsatkichlari tasvirlangan. Shuningdek, Vestermann [1][26]
tomonidan metall frezalash uchun o‘tkazilgan tadqiqot natijalari bilan ham solishtirish

berilgan.
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50 4 [:] ilovalari uchun tayanch qism [1]
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_—
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= 2419
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Xususiyat

3-rasm. Yillik mexanik ishlov berish hajmi asosida xususiyat sinflarining ulushi.

Natijalarga ko‘ra, umumiy tashqi profil elementi 56,48 % ulush bilan eng katta
hajmni tashkil gilgan. Bu metallarga ishlov berishdagi natijalardan sezilarli darajada
farg giladi, chunki metall frezalashda tashqi profilning ulushi atigi 9,42 % ni tashkil
etadi. Ikkinchi eng ko‘p uchraydigan element — ochiq cho‘ntak (open pocket) bilan
birgalikda ular yil davomida ishlov beriladigan umumiy hajmning 77,15 % qismini
tashkil giladi.

Eng ko‘p uchraydigan geometrik elementlar yil davomida ishlov beriladigan

umumiy hajmning 95,43 % gismini tashkil gilgan. Metall frezalashda esa eng ko‘p
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uchraydigan to‘rtta element umumiy hajmning atigi 64,47 % qismini egallaydi. Metall
frezalashda keng uchraydigan yopiq to‘rtburchak profil va umumiy shaklli profil kabi
elementlar plastik frezalash detallari tarkibida umuman uchramagan.

Yana bir sezilarli farq yumaloq uchli ariqcha (radiused slot end) elementida
kuzatilgan. Ushbu element plastik frezalashda atigi 0,62 % ulushga ega bo‘lsa, metall
frezalashda uning ulushi 6,82 % ni tashkil gilgan. Bu natijalar plastik va metall frezalash
jarayonlari o‘rtasidagi katta farqni ko‘rsatadi.

Shundan so‘ng etalon detal uchun material tanlangan. Buning uchun tadqiqot
loyihasi doirasida plastiklarga ishlov beruvchi korxonalar orasida so‘rovnoma
o‘tkazilgan. Germaniyada faoliyat yurituvchi jami 207 ta korxonaga murojaat gilingan.
Ularning 37 tasi javob bergan bo‘lib, bu 17,87 % javob gaytish ko‘rsatkichini tashkil
etgan.

So‘rovda qatnashgan korxonalarning 67,57 % qismi POM-C (polioximetilen
comolimer) termoplastik materialiga tez-tez ishlov berishini bildirgan. Keyingi
o‘rinlarda PE (polietilen) va PU (poliuretan) materiallari qayd etilgan bo‘lib, ularning
har biri 43,24 % ni tashkil gilgan.

Etalon detal shaklini yaratishda foydalanilgan 10 ta real detal orasida POM-C
materiali asosiy o‘rinlardan birini egallagan. Undagi ishlov berilgan hajm ulushi 23,60
% bo‘lib, bu PBT (polibutilen tereftalat) materialidan keyingi ikkinchi eng yuqori
ko‘rsatkich hisoblangan. So‘rovnoma natijalari va amaliy detallardagi ulushi yuqori
bo‘lgani sababli POM-C etalon detal materiali sifatida tanlangan.

Keyingi bosqgichda etalon detal uchun boshlang‘ich zagotovka aniglangan. Asosiy
shakl o‘lchamlari 200 mm x 180 mm x 40 mm bo‘lgan to‘g‘ri to‘rtburchak prizma
ko‘rinishida tanlangan. Bu o‘lchamlar umumiy tashqi profil elementining katta ulushiga

mos ravishda belgilangan. Shu orqali katta hajmdagi material olib tashlangandan keyin
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ham detalning golgan gismi mustahkam holatda saglanishi va plastik materialning past
mustahkamligi sababli deformatsiyalanib ketmasligi ta’minlangan.

Etalon detalni tayyorlashda umumiy materialning 60 % qismini kesib olib
tashlash belgilangan. Zagotovkaning boshlang‘ich hajmi 1 440 000 mm? bo‘lgani uchun
olib tashlanadigan material hajmi 864 000 mms3 ni tashkil etgan. Geometrik elementlar
detal ichiga shunday joylashtirilganki, ularning hajm ulushi amaliyotda uchraydigan
nisbatlarga mos keladi.

Shuningdek, detalni ishlab chigarishda oldin ishlov berilgan yuzalarni qayta buzib
yubormaslik ham hisobga olingan. Bu esa keyinchalik har bir geometrik elementning
o‘lcham aniqligi, shakl aniqligi va sirt sifatini alohida tekshirish imkonini beradi. Ishlab
chigilgan etalon detal va undagi geometrik elementlar 4-rasmda ko‘rsatilgan.

4-rasmda keltirilgan barcha o‘lchamlar diametri 16 mm bo‘lgan freza uchun
moslashtirilgan. Birog boshga diametrdagi asboblar uchun ham masshtablash mumkin.
Lekin bunda kesish kuchi, elektr quvvati yoki jarayon tebranishlari kabi o‘lchanadigan
kattaliklar kichiklashgani sababli ularni aniq o°lchash giyinlashadi.

1-jadvalda har bir geometrik element uchun tavsiya etilgan kesish rejimlari
keltirilgan bo‘lib, ular tanlangan 10 ta amaliy detal hamda asbob ishlab chiqaruvchilar
tavsiyalari asosida aniglangan.

Shpindelning doimiy aylanish tezligi n = 4 800 ayl/min va surish tezligi vf = 1
800 mm/min bo‘lgandagi tayanch detal uchun ishlov berish parametrlariga misollar.

1-jadval

Xususiyat Ishlov berish rejimi Kesish Kesish
chuqurligi  kengligi

[mm] [mm]
Umumiy tashqi profil Yelka/ girra frezalash 4.00 4.80
Pog‘ona (step) Yelka frezalash 5.00 8.00
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Yopiq cho‘ntak Aylana bo‘ylab parmalash / 4.00 4.80
Paz frezalash / Yelka frezalash
Tubi tekis yumaloq teshik  Chuqur kirib frezalash (Plunge 1.00 16.00

milling)
Pazning halqali oxiri Paz frezalash 0.50 16.00
Radiusli paz oxiri Paz frezalash 5.00 16.00
Faska Faska ochish 4.00 8.00
Aylana yopiq profil Aylana bo‘ylab parmalash / 1.00 1.90
Qirra frezalash
Ochiq cho‘ntak Paz / Yelka frezalash 4.00 4.80
Pastki gismigacha Parmalash 1.00 16.00
o‘tuvchi teshik
Tubigacha o‘tuvchi yopiq Aylana bo‘ylab parmalash / 4.00 4.80
cho‘ntak Paz frezalash / Yelka frezalash
Yumaloglashtirilgan girra Yelka frezalash 4.00 5.00

4. Taklif etilgan dizaynni tekshirish (verifikatsiya)

Ishlab chigilgan etalon detalni tekshirish magsadida u ikki xil asbob yordamida
frezalandi va jarayon davomida hosil bo‘ladigan kuchlar, detal yuzasining sifati hamda
asbob yeyilishi baholandi. Tajribada diametri 16 mm bo‘lgan ikki xil qattiq qotishmali
uchli freza ishlatildi: bir kirishli (1 tigli) va uch kirishli (3 tigli) freza.
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@ ~ umumiy tashqi profil
@ — pog‘ona (step)

@ — yopiq cho'ntak

@ — tubi tekis yumaloq teshik
@ — pazning halgali oxiri

(6) - radiusli paz oxiri

@ ~ faska

@ — aylana yopiq profil

@ — ochiq cho*ntak

~ pastki gismigacha
o'tuvchi teshik

@ ~ tubr' gacha o*tuvchi
yopiq cho'ntak

@ — yumaloglashtirilgan girra

4-rasm. Platmassaga ishlov berishda asboblar va jarayonlarni giyosiy tadqiq
gilish uchun tayanch detal.

Jarayon davomida hosil bo‘ladigan kesish kuchlari pro-micron firmasining
“spike” turidagi sensorli asbob ushlagichi yordamida o‘Ichandi.

Detal yuzasining sifati va freza asboblarining yeyilishi Keyence VR5200 3D
profilometri yordamida aniglangan. Ishlov berishda qo‘llangan dastgoh sozlamalari va
texnologik parametrlar 1-jadvalda keltirilgan giymatlar asosida belgilangan.

2-jadvalda o‘lchangan kesish kuchlari natijalari keltirilgan. Bunda torsion
moment (MT) qiymati har bir geometrik elementni ishlov berish vaqti bo‘yicha
integrallangan va tagqoslash uchun umumiy ko‘rsatkich sifatida gqabul gilingan.

Har bir xususiyat uchun o‘lchangan burama momenti MT

2-jadval.
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Xususiyat Bir tig‘li uch freza  Uch tig‘li uch freza A
uchun MT [Nm-s] uchun MT [Nm-s] [%]
Umumiy tashqi profil 285.54 347.31 21.63
Pog‘ona (step) 10.75 13.55 26.03
Yopiq cho‘ntak 25.52 25.71 0.75
Tubi tekis yumaloq teshik 1.57 1.66 5.60
Pazning halqali oxiri 0.22 0.26 20.18
Radiusli paz oxiri 0.93 1.12 20.92
Faska 3.31 348 5.08
Aylana yopiq profil 10.19 8.68 -
14.83
Ochiq cho‘ntak 70.47 7111 0.91
Pastki qismigacha o‘tuvchi 1.65 1.69 2.53
teshik
Tubigacha o‘tuvchi yopiq 38.93 4455 1444
cho‘ntak
Yumaloglashtirilgan girra 9.95 1152 15.77

3-jadvalda esa sirt sifatini o‘lchash natijalari berilgan. Taqgoslash mezoni sifatida
sirtning o‘rtacha arifmetik balandligi (Sa) ko‘rsatkichi ishlatilgan.

Har bir xususiyat uchun o‘lchangan yuzaviy arifmetik o‘rtacha balandlik

Sa
3-jadval.
Xususiyat Bir tig‘li uch freza  Uch tig‘li uch freza A
uchun Sa [um] uchun Sa [pum]  [%0]
16
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Umumiy tashqi profil 5.33 2.76 -

48.26

Pog‘ona (step) 7.53 3.22 -

57.22

Yopiq cho‘ntak 4.15 3.23 -

22.27

Tubi tekis yumalog teshik 9.34 13.54 45.08

Pazning halqali oxiri 5.46 8.10 48.49

Radiusli paz oxiri 8.81 13.32 51.25

Faska 8.15 3.19 -

60.89

Aylana yopiq profil 8.01 5.24 -

34.55

Ochiq cho‘ntak 6.69 4.08 -

39.05

Pastki qismigacha o‘tuvchi 2.35 1.92 -

teshik 18.37

Tubigacha o‘tuvchi yopiq 5.29 2.36 -

cho‘ntak 5541

Yumaloglashtirilgan girra 11.96 8.81 -

26.30

Ko‘rinadiki, bir tig‘li (single-flute) freza ko‘p sonli geometrik elementlar uchun

umumiy kesish kuchini pastroq giymatda hosil giladi. Buning sababi shundaki, bu

asbobda kesuvchi qirra ishlamaydigan (bo‘sh) fazalar uch tig‘li frezaga qaraganda

uzogrog davom etadi.
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Biroq bundan “turg‘un” holat mavjud: burg‘ulab-yoyma (drill circular milling)
ishlov berish rejimi. Bu holat aynigsa yumalog yopiqg profil elementi hamda yopiq
cho‘ntaklarni ishlashda yaqqol ko‘rinadi, chunki bunda asbob detal ichiga aylana
bo‘ylab kirib boradi.

Sirt sifati bo‘yicha (S_a) qiymatlarida esa aksincha holat kuzatiladi: kesuvchi
qirrasi ishga kirmaydigan bo‘sh fazalar bir tig‘li frezada sirt sifatini yomonlashtiradi.
Ya’ni sirt qo‘polroq chiqadi.

Bundan faqgat ayrim holatlar mustasno: “yumaloq teshik — tekis tubli” (round
hole flat bottom) elementi, chunki bu yerda sirt frezaning yuzaki kesuvchi girrasi bilan
hosil bo‘lgan (teshik orqali o‘tuvchi holatda esa ichki yon sirt o‘lchangan).

Yana bir istisno holat — ikki uchli arigcha (slot end) elementlari bo‘lib, bu yerda
kesish kengligi (a_e = 16.00) mm bo‘lgani uchun kesuvchi qirraning ishlamaydigan
fazalari ancha kamayadi.

Bundan tashqari, etalon detal bir marta ishlov berilgandan keyin ikkala asbobda
ham sezilarli yeyilish belgilari aniglanmagan.

O‘tkazilgan tekshiruv natijalariga asoslanib shuni aytish mumkinki, ustuvor
magqsad ko‘rsatkichiga qarab, har xil ish holatlari uchun qaysi freza turini tanlash
magsadga muvofigligini baholash mumkin.

5. Xulosa va istigbollar

Xulosa qilib aytganda, ushbu maqgolada plastik materiallarni frezalash
jarayonlarida asboblar va texnologik jarayonlarni taggoslash uchun ishlatiladigan etalon
detal muvaffagiyatli ishlab chigilgani bayon etildi. Geometrik elementlar usuli (feature
technology)dan foydalanish orgali etalon detal amaliyotda uchraydigan real ishlov
berish holatlariga, ya’ni geometrik shakllar hamda jarayon va kesish parametrlariga

yaqin qilib loyihalandi.

18

dud




-
@ NNOPUBLICATION.COM v‘} )

JOURNAL OF TECHNOLOGY AND INNOVATIVE RESEARCH
VOLUME-), ISSLE-5, 2026

Tavsiflangan etalon detal diametri 16 mm bo‘lgan uchli frezalar uchun
moslashtirilgan bo‘lib, uni boshga diametrlar uchun ham osongina masshtablash
mumkin. Bu esa uning qo‘llanish sohasini kengaytiradi. Shuningdek, loyihalash
jarayonida barcha geometrik elementlar ishlov berishdan keyin ham buzilmaydigan qilib
tanlangan. Bu esa har bir elementning sirt sifati va boshga xususiyatlarini keyinchalik
alohida tahlil gilish imkonini beradi.

Tekshiruv jarayonida etalon detal bir tig‘li va uch tig‘li frezalar yordamida ishlov
berildi. Jarayon kuchlari, sirt sifati va asbobning xizmat muddati kabi asosiy
ko‘rsatkichlar asosida gaysi asbob qaysi sharoitda ustun ekanligi aniglandi. Natijalar
shuni ko‘rsatdiki, asbob tanlovi geometrik element turiga va ustuvor baholash mezoniga
bog‘liq holda farqlanadi.

Kelgusida ushbu etalon detal asosida turli xil asboblarni yanada chuqurrog
taggoslash mumkin. Jumladan, yangi innovatsion frezalar ularning geometrik shakli,
materiali yoki qoplama tizimi bo‘yicha baholanishi mumkin. Bundan tashqari, etalon
detal mavjud texnologik jarayonlarni optimallashtirish yoki yangi jarayonlarni ishlab
chigishda ham tagqoslash bazasi sifatida xizmat qgiladi.
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Abstract: This article provides a comparative analysis between modern world
museums and the museological system of Uzbekistan. The study scientifically examines
the digital transformation of museums, interactive and immersive exhibition
technologies, artificial intelligence-based management systems, and innovative models
of audience engagement. Furthermore, the contemporary paradigm of global museology
is analyzed based on the experience of major museums such as the Louvre, the British
Museum, the Metropolitan Museum of Art, the Hermitage, the Prado, the Rijksmuseum,
the Vatican Museums, and others. The current state and development prospects of
museums in Uzbekistan are identified, and scientifically grounded conclusions are
presented on adapting them to international standards.

Keywords: museology, digital transformation, world museums, museums of
Uzbekistan, interactive exhibition, immersive technologies, cultural heritage, artificial
intelligence, museum management, global integration.

Annotatsiya: Ushbu magolada zamonaviy jahon muzeylari va O‘zbekiston
muzeyshunoslik tizimi o‘rtasidagi qiyosiy tahlil amalga oshiriladi. Tadqgiqotda
muzeylarning ragamli transformatsiyasi, interaktiv va immersiv ekspozitsiya
texnologiyalari, sun’iy intellekt asosidagi boshqaruv tizimlari hamda auditoriya bilan
ishlashning innovatsion modellari ilmiy jihatdan yoritiladi. Shuningdek, Luvr, Buyuk
Britaniya muzeyi, Metropoliten san’at muzeyi, Ermitaj, Prado, Rijksmuseum, Vatikan
muzeylari va boshga yirik muzeylar tajribasi asosida global muzeyshunoslikning

zamonaviy paradigmasi tahlil qilinadi. O‘zbekiston muzeylarining hozirgi holati va
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rivojlanish istigbollari aniglanib, ularni xalgaro standartlarga moslashtirish bo‘yicha
Ilmiy asoslangan xulosalar beriladi.

Kalit so‘zlar: muzeyshunoslik, ragamli transformatsiya, jahon muzeylari,
O‘zbekiston muzeylari, interaktiv ekspozitsiya, immersiv texnologiyalar, madaniy
meros, sun’iy intellekt, muzey menejmenti, global integratsiya.

Zamonaviy muzeyshunoslik global madaniy jarayonlarning eng dinamik
sohalaridan biri sifatida shakllanib, XXI asrda tub metodologik va texnologik
o‘zgarishlarni boshdan kechirmoqda. Muzey endilikda fagat eksponatlarni saglash va
namoyish etish instituti emas, balki bilim ishlab chigaruvchi, ragamli kommunikatsiya
platformasi hamda madaniy identifikatsiya jarayonlarini shakllantiruvchi murakkab
ijtimoiy institut sifatida talgin gilinmoqda. Ushbu transformatsiya, aynigsa, Yevropa,
Shimoliy Amerika va Osiyo mintagalaridagi yirik muzey tizimlarida yaggol namoyon
bo‘lmoqgda. Jahon muzey amaliyotida ragamli transformatsiya muzeyshunoslikning
yangi paradigmasini shakllantirdi. Buyuk Britaniya muzeyi (London), Luvr muzeyi
(Parij), Metropoliten san’at muzeyi (Nyu-York), Viktoriya va Albert muzeyi (London),
Prado milliy muzeyi (Madrid), Ermitaj davlat muzeyi (Sankt-Peterburg), Rijksmuseum
(Amsterdam), Vatikan muzeylari (Vatikan shahri), Uffitsiy galereyasi (Florensiya),
Guggenxaym muzeyi (Nyu-York va Bilbao), Smitson instituti kompleks muzeylari
(Vashington), Getti muzeyi (Los-Anjeles), Van Gog muzeyi (Amsterdam) hamda
Osiyodagi TeamLab Borderless va TeamLab Planets (Tokio) kabi markazlar muzey
faoliyatining zamonaviy modelini  belgilab bermoqda. Ushbu muzeylarda
ragamlashtirish jarayoni fagat texnik vosita sifatida emas, balki ekspozitsiya
falsafasining tarkibiy gismi sifatida garaladi.

Mazkur muzeylarda ragamli arxivlash, 3D modellashtirish, virtual rekonstruksiya
va sun’ily intellekt asosidagi kataloglash tizimlari keng joriy etilgan. Masalan, Luvr

muzeyi va Buyuk Britaniya muzeyi o‘z kolleksiyalarining katta qismini ochiqg ragamli
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platformalarga joylashtirgan bo‘lib, foydalanuvchi nafaqat eksponatni ko‘rish, balki
uning tarixiy konteksti, ilmiy izoh va restavratsiya jarayonlari bilan ham tanishish
imkoniga ega bo‘ladi. Ermitaj muzeyida esa sun’iy intellekt algoritmlari yordamida
eksponatlarni tasniflash va ularning holatini monitoring qilish tizimi yo‘lga qo‘yilgan
bo‘lib, bu muzey fondlarini boshqarishda yangi bosqichni boshlab berdi.

Zamonaviy muzeyshunoslikda interaktivlik va immersivlik tushunchalari markaziy
o‘rin egallaydi. TeamLab kabi ragamli san’at muzeylari, shuningdek Van Gog
muzeyining immersiv proyeksion ko‘rgazmalari tashrif buyuruvchini passiv
kuzatuvchidan faol ishtirokchiga aylantiradi. Bu yondashuv fenomenologik jihatdan
muzey tajribasini “‘kuzatish akti”’dan “hissiy ishtirok akti”ga o‘tkazadi. Natijada muzey
ekspozitsiyasi epistemologik jihatdan ham kengayadi, ya’ni bilim faqat matn yoki
artefakt orgali emas, balki multimodal tajriba orgali hosil gilinadi.

Shuningdek, Smitson instituti, Guggenxaym muzeyi va Vatikan muzeylari kabi
yirik komplekslar muzeyni nafagat madaniy, balki ilmiy-tadgiqot markazi sifatida ham
rivojlantirmoqda. Bu institutlarda antropologiya, arxeologiya, san’at tarixi va tabiiy
fanlar integratsiyasi asosida multidisipliner tadgigotlar olib boriladi. Bu holat
muzeyshunoslikning mustaqil ilmiy soha sifatidagi metodologik doirasini kengaytiradi.

O‘zbekiston muzeyshunosligi esa boy tarixiy-madaniy merosga ega bo‘lishiga
garamay, global muzey tizimidagi ushbu transformatsion jarayonlarga nisbatan
bosgichma-bosqich integratsiya gilinmogda. Mamlakatdagi muzeylar, xususan
O‘zbekiston davlat muzeyi, Temuriylar tarixi davlat muzeyi, Amaliy san’at muzeyi va
memorial uy-muzeylar ekspozitsiya siyosatida an’anaviy yondashuv ustunlik giladi.
Ragamli kataloglash va virtual ekspozitsiyalar joriy etilgan bo‘lsa-da, ular hali tizimli
va kompleks ekotizim darajasiga yetmagan. Qiyosiy tahlil shuni ko‘rsatadiki, jahon
muzeylari muzey faoliyatini to‘rt asosiy komponent asosida rivojlantirmoqda: ragamli

transformatsiya, interaktiv ekspozitsiya, auditoriya markazli boshgaruv va ilmiy-
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tadqiqot integratsiyasi. O‘zbekiston muzeylarida esa ushbu komponentlar hali to‘liq
integratsiyalashmagan bo‘lib, ko‘proq an’anaviy ekspozitsion model saqlanib
golmogda. Bu farg, avvalo, texnologik infratuzilma, kadrlar salohiyati hamda muzey
menejmenti modelidagi tafovutlar bilan izohlanadi.

Shu bilan birga, O‘zbekistonda muzey sohasini modernizatsiya qilish bo‘yicha
so‘nggi yillardagi islohotlar muhim ahamiyat kasb etmoqda. Ragamlashtirishga
garatilgan davlat dasturlari, xalgaro hamkorlik loyihalari va yosh mutaxassislarni
tayyorlash jarayoni muzeyshunoslikning yangi bosqichga o‘tishi uchun asos
yaratmoqda. Aynigsa, ragamli madaniy merosni shakllantirish va virtual muzey
platformalarini ishlab chiqish yo‘nalishlari istigbolli hisoblanadi.

Xulosa gilib aytganda, jahon muzeylari allagachon post-an’anaviy, ya’ni raqgamli-
immersiv paradigma asosida faoliyat yuritayotgan bo‘lsa, O‘zbekiston muzeyshunosligi
ushbu paradigmaning transformatsion bosgichida turibdi. Birog mavjud ilmiy salohiyat,
madaniy merosning boyligi hamda institutsional islohotlar mamlakat muzeylarini global
muzey tizimining to‘lagonli ishtirokchisiga aylantirish uchun yetarli asos yaratadi.
Kelajakda muzeylarning ragamli ekotizimga integratsiyasi, sun’iy intellekt va interaktiv
texnologiyalar bilan uyg‘unlashuvi muzeyshunoslikni yangi ilmiy-metodologik
bosgichga olib chigishi shubhasizdir.
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DEVELOPMENT AND SUBSTANTIATION OF A TECHNOLOGICAL
SCHEME FOR THE UTILIZATION OF BIOMASS PYROLYSIS PRODUCTS
Arziev Bakhrom - Doctoral Student (PhD), Toshmamatov Bobir - PhD, Ass.Prof.,
Dekhkonov Behruz -Student, Karshi State Technical University, Karshi
Abstract. The article examines current challenges associated with the growing
global demand for fuel and energy resources, the depletion of fossil fuel reserves, and
the negative environmental impacts of conventional energy systems. As one of the
promising approaches to addressing these challenges, the possibilities of processing
agricultural and hydrocarbon-containing wastes through pyrolysis are analyzed. It has
been established that the thermochemical decomposition of biomass results in the
formation of biochar, bio-oil, and pyrolysis gas, which possess high energy potential
and broad practical application opportunities. Based on the conducted analysis, a
technological scheme for biomass processing by pyrolysis has been developed,
including the stages of feedstock preparation, drying using solar energy and secondary
heat, the pyrolysis process, purification of the obtained products, and their subsequent
efficient utilization. The main directions for the application of biochar, bio-oil, and
pyrolysis gas in the energy sector, chemical industry, and agriculture are presented. The
proposed technological scheme makes it possible to effectively utilize the energy
potential of biomass, reduce waste volumes, improve the efficiency of renewable energy
resource utilization, and enhance the environmental performance of energy systems.
Keywords: biomass, pyrolysis, biochar, bio-oil, pyrolysis gas, renewable energy
sources, bioenergy, agricultural waste, thermochemical processing, technological
scheme.
PA3BPABOTKA 1 OBOCHOBAHHUE TEXHOJIOIT MYECKOM CXEMBbI
NCITOJB30OBAHUSA IMPOAYKTOB ITUPOJIN3A BUOMACCHI

Apsues baxpom-mokropant, TommamaroB booup-PhD, nou., bexpy3 JlexkoHOB —
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cTtyaeHT KapmmHCKuii rocy1apCcTBEHHBIA TEXHUYECKUH YHUBEPCHUTET, T. Kapmm

Annomauyusa. B cmamve paccmompensvt akmyaibHvle npooOneMvl, C8A3AHHbIE C
POCIOM MUPOBO2O CHPOCA HA MONIUBHO-IHEPIemMUYecKUue pecypcol, COKpaujeHuem
3anaco8 UCKONAemMo2o MONIU8a U He2amuBHblM B030elcmseuem mpaouyuoHHOU
9HepeemuKu Ha OKpyxcanowyio cpedy. B kauecmee 00HO20 u3 nepcnexmueHvix
Hanpasnenull.  peweHuss OAHHbIX NpobleM  NPOAHATUSUPOBAHLL  BO3MOICHOCTIU
nepepabomku CebCKOX03UCMBEHHBLX U Y2TIe8000POOCO0EPHCAUUX OMXOO08 MEMOOOM
nupoausa. Ycmanosneno, umo 8 pezyivmame MePMOXUMUYECKO2O DPA3NONCEHUS]
buomaccol o0bpazyromes 6uoy2onb, OuoHedhmb U NUPOIUHLIL 2a3, obaaldarwue
BbLICOKUM — DHEpeemudeckum  NOMEHYUANOM U  WUPOKUMU — BO3MOICHOCMAMU
npakmuyecko2o npumenenus. Ha ocnose nposedénnozo aunanuza paspabomaua
MEXHON02UYeCKas cxema nepepabomku OUOMAccbl MemoOoM NUPOIU3A, BKIIOUAIOUASL
cmaouu NnoO020MOBKU CblPpbs, CYWIKU C UCHOJb30BAHUEM COJHEYHOU dHepeuu u
8MOPUYHO20 MENId, Npoyecca NUPOIU3d, OYUCMKU HOLYYAEMbIX NPOOYKMOS U UX
nocredyrowezo 3¢hghexkmusnoco ucnonvzoeanus. Ilpusedenvi 0cHOGHble HANPABLEHUS.
npumeHenus Ouoyais, Ouonemu U NUPOIUZHO2O 2A34 6 IHEpP2emuKe, XUMUYECKOU
NPOMBIULIEHHOCIU U CeNbCKOM Xo3aticmee. 1Ipednodcennas mexHonrocuueckas cxema
no3eonsiem 9QheKmusHO UCNOIL308AMb IHEPLeMUYECKUN NOMEHYUAL OUOMAccyl,
cokpawams  00bEMbL  OMX0008, NOBLIUAMYL  IPPEKMUSHOCMb  UCNONb30BANHUSL
B0300HOBIALEMBIX IHEPSEMUUECKUX PeCYPCO8 U YIYUUAmb IKOI0SUYecKUe noKaamenu
IHep2emu4ecKux CUCHEM.

Kniouegvle cnoea: 6uomacca, nupoius, o6uoyeonv, buoHeghpms, RUPOIUZHBLU 243,
80300HOGIslEMble  UCMOYHUKU DHEPeUlU, OUOIHEP2eMmUKd, CelbCKOXO3AUCHBEHHbLE
OMX00bl, MEPMOXUMUYECKASI NePepadoOmKd, MexXHON02UYECKAs CXeMd.

BBenenue. TpaIuiMOHHBIC TOIUIMBHO-3HEPTETHYECKUE PECYPCHI, BKIIIOYAS YTOJIb,

HC(i)TB u HpHpOI[HBIﬁ ra3, OTHOCATCA K HEBO300HOBIISIEMBIM HCTOYHHUKAM 9HCPIruu,
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c(hOpMHUPOBABIIUMCS B T€YEHUE MUJUIUOHOB JieT. VX HCronb30BaHre COMPOBOKIACTCS
3arpsi3HEHHEM aTMOC(hEphl U OKa3bIBACT HETATUBHOE BO3JCHCTBHE HAa YKOJOTUUYECKYIO
YCTOMYMBOCTh OKpYy»Karomieil cpenbl. HecmoTps Ha 3TO, MOTpeOHOCTH B JaHHBIX
AHEPropecypcax oOCTAaeTCsl YpPE3BbIYAMHO BBICOKOM, a TEeMIbl HMX MOTpeOSIeHUs
3HAYUTEIIHHO MPEBHIIIAIOT CKOPOCTh €CTECTBEHHOTO BOCTOHEeHHS [1,2].

B mnponecce no0brym, mepepabOTKU W CHKUTAHUS TPAJAUIMOHHBIX TOILIMBHO-
SHEPreTUYECKUX PECYpCOB B aTMoc(depy BBIOPACHIBAIOTCS 3HAUUTEIIbHBIE OO0BHEMBI
muokcuaa yriepoaa (COz), KOTOPBIM SBISETCS OJHUM M3 OCHOBHBIX (PAKTOPOB
riobanbHOro M3MeHeHus: kinumata [1]. Kpome Toro, Ha sTamax pa3BeaKud HEPTSHBIX
MECTOPOXKACHUH, TOOBIUN, XPAaHEHUS U TPAHCIIOPTUPOBKU HE(PTH BOZHUKAIOT PA3JIUBBI
He(TEeNPOAYKTOB U aBapUUHbBIE CUTYallUU, OKa3bIBAIOIINE CYIIECTBEHHOE HETaTUBHOE
BO3/ICICTBHE HAa OKPYKAIOIIYIO Cpeay, 0OCOOCHHO Ha BOJHBIEC pecypchl [2,3].

HecmoTpst Ha ykazaHHbIE HEJOCTATKM M JIKOJOTHYECKUE TMOCTEIACTBUS,
HCKOTIAEMbIE TOIUIMBHO-3HEPTreTUUECKUE PECYPCHl MPOJOJDKAIOT 3aHHMAaTh BEIyIIUE
MO3WLIMA B MHUPOBOM BHEPronoTpedJeHun Onarogaps BBICOKOW SHEPreTHUYECKON
IIEHHOCTH ¥ COBMECTHMOCTH C CYIIECTBYIOIICH SHEpreTHuecKo nHPpacTpyKTypoii [4].
VYkazanHble 00CTOATENHCTBA M WX TMOCJEACTBHS OO0YCIaBIUBAIOT HEOOXOJAMMOCTH
nepexosia K BO30OHOBJISIEMBbIM HMCTOYHHUKAM JHEPTHMM U DKOJOTMYECKH Oe30MacHbIM
OPHEPTeTUYECKUM pecypcaM. MupoBoe TOTPEOJICHHE TOTUIMBHO-IHEPTETHUYECKUX
pPeCypcoB HEYKJIOHHO BO3pPACTAET, YTO MPUBOIUT K OOOCTPEHUIO TTPOOJIeM, CBSI3aHHBIX
C HCTOIIEHMEM 3aMacoB MCKOMAEMOro TOIUIMBa. B HacTosiiee Bpemsi Ha JOJIO
TPAJAUIIMOHHBIX TOTUIMBHO-PHEPTETUUECKUX PECYypcoB MpuxoauTcs okoio 75-80%
MHPOBOT0 SHEpreTudeckoro 6ananca. [To manabiM MexTyHapOHOTO SHEPTETUYECKOTO
areHTCTBa, HAOJIOMAETCS YCTOMYMBBIM POCT MHUPOBOTO MOTpeOsieHHs] >HEpruu. B
4acTHOCTH, eciiu B 2025 rogy MupoBo# cripoc Ha HeTh cocTanisii mpumepHo 300-305

MJTH Oapperneii B rof, To B 2026 roay oxxugaeTcs ero ypenudenue Ha 90 Teic. bappenei
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¢ mocTrokenueM ypoBHs 310-320 muH Oappesieit B roa kK KoHity roaa [5,6].

MeToabl 1 MaTepUAJIbI

Pesynbrarthl MccnegoBaHWM, MPOBEACHHBIX CIENMATMCTaMU B 00JacTH
NOTpeOJICHUs] MPUPOJIHBIX TOIUIMBHBIX PECYPCOB, CBUACTEIBCTBYIOT O TOM, YTO IPHU
COXpPAaHEHUU COBPEMEHHBIX TEMIIOB IMOTPEOJEHUsI CYLIECTBYIOIIME 3aMachl ChIPON
HepTu U HedTenpoaykroB K 2050 romy MOTYyT OKa3aTbCsl HEAOCTATOYHBIMU JIJISt
MIOJTHOTO YAOBJIETBOPEHUS PACTYIIMX MOTPEOHOCTEN MUPOBBIX TTOTpedutenet. B cBs3u
C 3TUM 0COOYIO aKTyaJIbHOCTb IPUOOPETAIOT BOIPOCH! PALIMOHAIIBHOTO HCTIOIb30BaAHMS
HSHEPreTUUECKUX PECYpPCOB, TMOBBIMICHUS 3HEProd((EKTUBHOCTH W PaCUIMPEHUS
MaciiTaboB BHEIPECHHUST BO30OHOBIISIEMBIX UCTOYHUKOB DHEPTUU [7].

CoxpaHeHHe 3armacoB MCKOMAEMOI0 TOIUIMBA M OOECIEUEHUE 3KOJOTUYECKOU
YCTOMYMBOCTH SIBJISIFOTCS OJHUMH M3 BaXKHEHIIMX 3a7a4 COBPEMEHHOM dHEPreTuku. B
ATOM HamnpaBieHUH dSPQPEKTUBHBIM M MEPCIEKTUBHBIM PEIICHUEM CUUTAETCA
HCIIOJIb30BaHNE BO300OHOBIISIEMBIX HCTOYHUKOB HHEPrHUHM, B YaCTHOCTH BTOPUYHOIO
DHEPreTUYECKOr0 MOTEHIMANA CEJIbCKOXO3SIMCTBEHHBIX MU YIVIEBOAOPOACOIEPKALIUX
OTXOJIOB. buororumso, N0JIy4aeMoe METO/I0M reJINONUPOJIN3a u3
CEJIbCKOXO3SIUCTBEHHBIX OTXOJIOB (CTEOJIM KyKypy3bl, XJIOMYAaTHUKA, JPEBECHBIC
OTXOJbI, COJIOMa, pHUCOBas Ilellyxa U Jpyrue BUJBI OHOMAcChl), a TaKKe
YTJIEBOJOPOACOACPKAIIUX  OTXOAOB (OCTaTKW Ma3yTa, HEPTSIHbIE HSMYJIbCHH,
MJIACTUKOBBIE OYTBUIKH, PE3MHOTEXHUYECKUE W3JENUs, MOJIUITUICHOBBIE MAKEThl U
Ip.), pacCMaTpHUBAETCs B KAadyeCTBE NEPCIEKTUBHON aJIbTEPHATHBBI TPAJULIUOHHBIM
MCKOIIa€MbIM BHJIaM TOIUIMBA.

CenbCKOXO3UCTBEHHBIE OTXOJbl  SIBJISIIOTCA TEPCIEKTUBHBIM  CBHIPHEM IS
MPOLIECCOB MHpOJM3a Ouomacchl Omnaromapsi UX BO30OHOBISIEMOCTH M BBICOKOH
DHEPreTUYECKOW IEHHOCTU. B mporecce nmuponmn3a CenbCKOXO3SIMCTBEHHBIE OTXOIBI

MOJIBEPraloTCsl HAarpeBY J10 BBICOKUX TeMIIepaTyp B OECKUCIOPOIHOM Cpeie Uil B Cpelie
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C KpallHE HHU3KUM COJEp>KaHWeM Kuciopona. B pesynpTaTe mpoTEKaroT MPOIECChI
TEPMOXHMHUYECKOTO PA3JIOKEHHUSI OPraHMYECKOTO CHIPbSi C OOpa30BaHUEM TBEPABIX,
KHUJIKUX U Ta3000pa3HbIX MPOAYKTOB muposm3a [8,9].

K OCHOBHBIM TpOAyKTaM NHUPOJIU3a OTHOCATCA OHOYrojb, OuOHEDTH W
nupoau3HbIi ra3. [lomydeHHble TPOAYKTH 00JaAaI0T 3HAYUTEIFHBIM YHEPTETUIECKUM
MOTEHLHMAJIOM U MOTYT HCHOJb30BaThCS B KAu€CTBE TOIUIMBA, XMMHUYECKOIO CBIPBS,
a71copOeHTOB, TOYBOYJIYUIIAOIMIUX MAaTEpPHUaIOB U JIPYTHX LEHHBIX MPOTYyKTOB, YTO
CHOCOOCTBYET KOMIUIEKCHOM INepepaboTKe OTXOJ0B M MOBBILIECHUIO 3(P(PEKTUBHOCTH
HCIIOJIb30BaHUs1 BO30OHOBIISIEMBIX SHEPTETUUECKUX PECYPCOB.

Pe3yabTarthl. B pesynbrare nuponuza Onomaccel o0pazyercs TBEpbIi MPOAYKT,
M3BECTHBIN Kak Ouoyroib. OH OoraT yriiepoJoM U 00JaAaeT CBOMCTBOM YJIy4dIIaTh
mionopoare MoyBbl. JKUAKAW TPOAYKT MHPOIN3d, HA3BIBAEMBIA MHUPOJIU3HOU
KUJIKOCThIO (OMOHE(DTHIO), MPEACTABISIET COOOM TEMHO-KOPUYHEBYIO >KHUJKOCTD,
KOTOpasi MOKET ObITh MCHOJIb30BaHA KaK TOIUIMBO WJIM LIEHHBIH MCXOTHBIA MaTepHai
ULl XUMU4eckoil otpacnu. [luponusHelii ra3, Wi nuporas, MNpeAcTaBiIseT coOou
razoo0pa3Hoe BEIIeCTBO, COCTOsIIIEee B OCHOBHOM U3 okcuaa yrieposaa (CO), Bomopoaa
(Hz) m npyrux KOMIIOHEHTOB CHHTE3-Ta3a. DTOT ra3 HE TOJBKO YIOBICTBOPSET
SHEPreTHUECKUe MOTPEOHOCTH CaMOW MHPOJIU3HON YCTaHOBKH, HO M MOXET OBIThH
MCIIOJIb30BaH JIJIsl POM3BO/ICTBA AJIEKTPOIHEPTUU U TEILIa, @ TAKXKE CIYKUTh ChIPhEM
IS XUMUYECKON TIPOMBIIIUICHHOCTH.

Poct MupoBoro crnpoca Ha TOIUIMBHO-3HEPTETHUYECKHE PECYPCHI, 3HAUUTEIBHOE
MOBBILICHUE 1IEH Ha SHEPTrOHOCUTENIM U HEOOXOJUMOCTh CHUKEHMSI aHTPOIIOTE€HHOM
Harpy3ku Ha aTtMmocdepy CHoCOOCTBYIOT PacCUIMPEHUI0 MAacIITaOOB HMCIOJIb30BAHUS
OMOPHEPreTUUECKUX PECYPCOB 3a IIPeIeIaMU TPATUIIMOHHOTO CEIbCKOX03IiCTBEHHOTO
cextopa. B nmociennue rogsl 0co060e BHUMaHUE YACISIETCS BOZMOXHOCTSIM MOJTYYeHUS

OMOTOILIMBA U3 CEIIBCKOXO3IMCTBEHHBIX OTXOIOB.
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IIpu BBIOOpE CHIPHSA TSI MOHUPOJK3a OUOMACChl BaXKHO YYHMTBIBATh €r0
AKOJIOTUYECKYIO U PECYPCHYIO YCTOMYMBOCTH, MOCKOJIBKY MPU CKUTAHUU MPOTYKTOB
IIMPOJIN3a TAK)KE MOTYT 00pa30BBIBAThHCS BEIOPOCH! MapHUKOBBIX Ta30B (GHG). B cBs3u
C 9TUM IPHUOPUTET CIAEAYET OTAaBaTh TAKUM BHAaM OMOMACCHI, KaK IPEBECHBIC OCTATKH
U CEIbCKOXO3SIMCTBEHHBIC OTXOJbl, MCIOJIB30BAHUE KOTOPHIX CIOCOOCTBYET
COKpAIlleHUI0 BBIOPOCOB TAPHUKOBBIX Ta3oB. IlogoOHBIM MoOaX0a obOecrednBacT
pa3BUTUE CHUCTEM  «3€JICHON»  HDHEPreTHKH, PAIMOHAIBHOE  HUCIIOJIh30BaHUE
BO30OHOBIIIEMBIX  PECYpPCOB M COXpPAHEHHE JKOJOTHYECKOW  YCTOMYHMBOCTH
OKpy»arolien cpeasl [3].

Ha ocHoBaHuM mpOBEEHHOIO aHalM3a aBTOpaMH pa3padoTaHa TEXHOJOTHUECKas
cxema nepepaboTKu Omomacchl METOJIOM MAPOJIN3a, oTpaxkaroIias
MOCJEA0BATEILHOCTh TEXHOJOTMYECKUX OINepalii W OCHOBHBIE HaIpaBJICHUS
WCTIOJL30BAaHUS TMOJIy4a€MbIX TBEPJbIX, JKUJAKUX W Ta3000pa3HbIX MPOJYKTOB.

Pa3zpaboTanHas TexHOJIOTHYECKAs CXeMa MPEe/ICTaBlIeHa Ha PUCYHKeE 1.

BIIOMACCHOE CBIPBE
¥
| COPTIPOBKA 11 II3METBIEHIE ]
l Yrnmauns sropsrmmoi Iﬂ!'lﬂ“ﬂl*ltp:nn It COTHETMAS CYIKa GmoMacci
i
NMHPOTHIHBIN PEAKTOP

I i

+ +

BHOYTOTL BHOHE®TH PO !llblﬂ I'A3
Crsepasit npoayer) Caacuanl mpoayxr) (ropeoud rao)
1 |

Yayuminmel Hossl, Teeploe ( OXTAAICHIE 1T XIMIYECKAs OTHCTRA )
TOIUIIRO, AcopOesT,
TeIIONIONKINONHRI MATEPIAT 1

Tommmo, XUMIIeckoe cupsd

Pucynok 1. TexHosormyeckass cxemMa mnepepadoTkm OHOMACCHI METOA0M

IMHPOJIN3a U UCII0JIb30BAHMA MIPOAYKTOB IIMPOJIN3A.
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Ha PUCYHKC 1 MMpcacTaBjICHA TEXHOJIOTNYCCKas [HOCJICA0OBATCIbHOCTD
nepepaboTku Ouomaccel MeTonoM Tmuponm3a. Ha mepBom »stame Ouomacca
moABCPracTcsa COPTUPOBKE U U3MCIIBUCHUIO. I[aﬂee ML CHZKCHHUA COACPIKAHUA BJIATU
OCYHICCTBIIACTCA IIPOUCCC CYHIKH C HUCIIOJIb30BAHUCM BTOpH‘{HOﬁ TEILJIOBOM OHCPIUHU
MUPOJIM3HOM YCTAaHOBKM WJIM COJHEYHOW dHepruu. llonroroBnennas Owuomacca
3arpy’kaeTcs B MHUPOJIM3HBIN PEeakTop, rie B OCCKUCIOPOJHON cpejie MOoABEpraercs
TEPMOXUMHUYECKOMY Pa3ioXeHut0. [[s moaiepkanus npouecca nuposin3a B PpEakTope
HCIIOJB3YIOTCA ITOJIYHACMBIC ITUPOJIU3HBIC ITPOAYKTBI B KAYCCTBC TOILIIMBA.

BoiBOABI

B pesynbTaTe nupoamza 6uomaccel oopaszyrorcesa ouoyroiib (biochar), 6uonedts u
HI/IpOJII/ISHHﬁ ras. HOqueHHBIfI 6I/IOYI"OJIB MOXCT TIIPUMCHATBCA B Ka4YCCTBC
IMIOYBOYJIYYIIAOIIETO Marepuaia, TBEPIOTO TOILJINBA, ancopOeHTa 5
TEIJION30JISILIMOHHOIO Martepuana. buoHedTh M NUPONM3HBIA Ta3 MOJBEpPrarTcs
OXJIAXKACHUIO U XUMHYECKOU OYHCTKC, ITOCJIC YCI'O MOI'YT MCIIOJIb30BATLCA B KAYCCTBC
TOIUIMBA M CHIPbSl JJII XUMHUYECKON NpoMbliuieHHOCTH. Kpome Toro, Ouonedts u
[UPOJIM3HBIM Ta3 MOTYT MPUMEHSTHCS B KAYE€CTBE TOIUJIMBA B MUPOJIM3HBIX PEAKTOpax,
ABTOHOMHBIX BO,Z[OFpCfIHBIX KOTJaX, 9JICKTPOICHCPATOpaAX U OHCPICTUYCCKUX IICYaAX.

HpeI[J'IO)KCHHaSI TEXHOJIOTNYECCKAas cxema oOecrieunBaeT KOMIIJIEKCHOEC
HCIIOJB30BAHUC JOHCPICTHUYCCKOI'0 IIOTCHIMAJIA 6I/IOMaCCH, CHIDKEHHE O00HEMOB
OTXOJI0B U ITOBBIIIICHUEC Bq)(i)eKTI/IBHOCTI/I HWCHOJIL30BAHUS BO30OHOBIIEMBIX HCTOUHUKOB
sHepruu. B pesynbTare nosbimaetcs 3pHEeKTUBHOCTh UCTIOIH30BAHUS SHEPTETUUECKIX
PECYPCOB U yJIyHIIAOTCA 3KOJIOTHUYCCKHUC IMTOKA3ATCIIN SHCPICTUICCKUX CUCTCM.
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PURCHASING POWER OF MONEY AND REAL WAGES:
ESSENCE, DIFFERENCES, AND INTERRELATIONSHIP

Jo‘rayeva Mehriniso Parda qizi
1st-year Full-Time Student, Economics Program Navoi Innovations University
Surkhandarya Campus
Xolto‘rayev Islom Ilhomovich
Lecturer, Department of General Sciences Navoi Innovations University
Surkhandarya Campus
Abstract
This article examines the economic essence of purchasing power and real wages,
their relationship and differences. The importance of these indicators in assessing the
living standards of the population is highlighted. The study also discusses why these
concepts are often confused in society and the consequences of such misunderstanding
using practical examples. The findings indicate that purchasing power depends on the
general price level, while real wages reflect the combined impact of employee income
and price changes.
Keywords: purchasing power, real wage, inflation, nominal wage, consumer price
index, living standard.
PULNING XARID QOBILIYATI VA REAL ISH HAQI: MAZMUNI,
FARQLARI HAMDA O‘ZARO BOG‘LIQLIGI
Jo‘rayeva Mehriniso Parda qizi
Navoiy innovatsiyalar universiteti Surxondaryo kampusi Iqgtisodiyot yo‘nalishi 1-
bosgich kunduzgi ta’lim shakli talabasi
Xolto‘rayev Islom Ilhomovich
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Annotatsiya

Mazkur maqolada pulning xarid qobiliyati va real ish haqi tushunchalarining
igtisodiy mazmuni, ularning o‘zaro bog‘ligligi hamda farqli jihatlari tahlil qilingan.
Abholi turmush darajasini baholashda ushbu ko‘rsatkichlarning ahamiyati ochib berilgan.
Shuningdek, jamiyatda mazkur tushunchalarning ko‘pincha bir-biriga tenglashtirilishi
sabablari va buning ogibatlari hayotiy misollar asosida yoritilgan. Tadgiqgot natijalari
shuni ko‘rsatadiki, pulning xarid qobiliyati umumiy narxlar darajasiga bog‘liq bo‘lsa,
real ish hagqi ishchilarning daromadi va narxlar o‘zgarishining birgalikdagi ta’sirini aks
ettiradi.

Kalit so‘zlar: pulning xarid qobiliyati, real ish hagi, inflyatsiya, nominal ish hagqi,
iste’mol narxlari indeksi, turmush darajasi.

AHHOTAIIUS

B craThe aHamM3upyrOTCs SKOHOMHUYECKAsI CYIITHOCTh TOKYTATEeIbHON CIIOCOOHOCTH
JICHET U peayibHOW 3apa0OTHOM TUIaThl, MX B3aUMOCBS3b M paznuuusi. PackpeiBaercs
3HAUYCHHWE JAHHBIX IIOKa3aTeJIeH IPH OIEHKE YpPOBHS KU3HU HaceleHHs. Takke
paccMaTpUBAIOTCS] IPUYMHBI CMEIICHUS! ATUX MOHATUNH B OOIIECTBEHHOM CO3HAHHUH U
MOCJIE/ICTBUSI TAKOTO TMOJXO0Ja Ha OCHOBE JKU3HEHHBIX MPUMEpPOB. Pe3ynbrarhl
MCCJICIOBAHMS TTOKA3bIBAIOT, YTO TOKYyMAaTeNIbHAs CIIOCOOHOCTh JCHET 3aBUCUT OT
o0I1iero ypoBHS II€H, TOTJa Kak peajbHas 3apa0oTHas IjiaTa OTpakaeT COBMECTHOE
BJIUSTHUC JJOXOJI0B PAOOTHUKOB M M3MEHEHUS TICH.

KioueBble cji0Ba: TOKymaTellbHAsl CIIOCOOHOCTH JIEHET, peaibHas 3apaboTHas
maTa, UHQIISIIUS, HOMHHAJIbHAS 3apaboTHas TiaTa, UHIEKC MOTPEOUTENbCKUX IICH,
YPOBCHB JKH3HHU.

KIRISH

Bozor iqtisodiyoti sharoitida aholi farovonligini baholashda pulning xarid qobiliyati

va real ish haqi muhim iqtisodiy ko‘rsatkichlar hisoblanadi. Ushbu ikki tushuncha
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kundalik hayotda ham, ommaviy axborot vositalarida ham tez-tez uchraydi. Biroq
amaliyotda ularning mazmuni ko‘pincha noto‘g‘ri talqin qilinadi yoki bir-biriga
tenglashtiriladi. Natijada iqtisodiy jarayonlarni baholashda xatolarga yo‘l qo‘yilishi
mumkin.

Ko‘pchilik odamlar ish haqi miqdorining oshishini avtomatik ravishda turmush
darajasining yaxshilanishi deb gabul giladi. Masalan, bir xodimning oylik maoshi bir yil
davomida 4 million so‘mdan 5 million so‘mga oshgan bo‘lsa, u 0‘zini boyroq his gilishi
mumkin. Ammo shu davr ichida ozig-ovqgat, transport, kommunal xizmatlar va boshqga
zarur mahsulotlar narxi ham sezilarli darajada oshgan bo‘lsa, amalda uning xarid
imkoniyatlari kamayishi ehtimoldan xoli emas. Bu holat nominal ko‘rsatkichlar bilan
real ko‘rsatkichlar o‘rtasidagi farqni anglatadi [1].

Pulning xarid qobiliyati ma’lum miqdordagi pul evaziga qancha tovar va xizmat
sotib olish mumkinligini ifodalovchi ko‘rsatkichdir. Real ish haqi esa xodim oladigan
nominal ish hagining narxlar darajasiga moslashtirilgan shakli bo‘lib, uning haqiqiy
iste’mol imkoniyatlarini aks ettiradi [2]. Demak, har ikkala tushuncha inflyatsiya bilan
chambarchas bog‘liq bo‘lsa-da, ularning iqtisodiy mazmuni va qo‘llanish sohasi bir xil
€mas.

Mazkur magolaning magsadi pulning xarid gobiliyati va real ish hagining nazariy
asoslarini o‘rganish, ularning o‘xshash va farqli jihatlarini aniglash hamda aholi turmush
darajasini baholashdagi rolini tahlil gilishdan iborat. Shuningdek, jamiyatda ushbu
tushunchalarning nega ko‘pincha adashtirilishi va bu holat ganday igtisodiy xulosalarga
olib kelishi mumkinligi ham ko‘rib chiqiladi.

ADABIYOTLAR TAHLILI

Pulning xarid gobiliyati va real ish haqi igtisodiyot nazariyasida uzoq yillardan
buyon o‘rganib kelinayotgan kategoriyalar hisoblanadi. Ushbu tushunchalar aholi

farovonligi, iste’mol bozori holati hamda inflyatsiya jarayonlarini tahlil qilishda muhim
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o‘rin egallaydi. Iqtisodiy adabiyotlarda mazkur masalaga turli yondashuvlar mavjud
bo‘lsa-da, ularning aksariyati pul qiymatining o‘zgarishi va aholi daromadlari
o‘rtasidagi bog‘liglikni ochib berishga qaratilgan.

Iqtisodiyot nazariyasi bo‘yicha darsliklarda pulning xarid qobiliyati narxlar
darajasiga teskari proporsional ko‘rsatkich sifatida tavsiflanadi. Narxlar oshgan sari pul
birligining qiymati pasayadi va shu miqdordagi mablag* evaziga kamroq mahsulot sotib
olish mumkin bo‘ladi [3]. Ushbu yondashuv iqtisodiy nazariyaning klassik va
neoklassik maktablari tomonidan ham qo‘llab-quvvatlanadi.

N. Gregory Mankiw o‘zining "Principles of Economics" asarida inflyatsiya aholi
daromadlari va xarid qobiliyatiga ta’sir qiluvchi asosiy omillardan biri ekanligini
ta’kidlaydi. Muallifning fikricha, nominal daromadlarning o‘sishi har doim ham
aholining real farovonligi ortganini anglatmaydi, chunki narxlar darajasining o‘zgarishi
ham hisobga olinishi kerak [4].

P. Samuelson va W. Nordhaus tomonidan yaratilgan iqtisodiyot bo‘yicha darslikda
real ish hagi mehnat natijasida olingan daromadning hagigiy iqtisodiy qiymatini
ifodalovchi ko‘rsatkich sifatida baholanadi. Ularning fikricha, ish hagining nominal
miqdoridan ko‘ra, aynan real ish haqi aholi turmush darajasini baholashda muhimroq
ahamiyatga ega [5].

Mahalliy igtisodchi olimlarning ilmiy ishlarida ham inflyatsiya va real daromadlar
o‘rtasidagi bog‘liglik alohida o‘rganilgan. Ular aholi farovonligini baholashda ish haqi
miqgdorini emas, balki uning xarid qobiliyatini aniglash zarurligini ta’kidlaydilar.
Aynigsa, rivojlanayotgan mamlakatlarda inflyatsiya darajasining yuqoriligi real ish haqi
dinamikasiga sezilarli ta’sir ko‘rsatishi qayd etilgan [6].

Tahlil gilingan adabiyotlar shuni ko‘rsatadiki, pulning xarid qobiliyati va real ish
haqi bir-biri bilan bog‘liq bo‘lsa-da, turli igtisodiy hodisalarni ifodalaydi. Birinchisi pul
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birligining qiymatini, ikkinchisi esa xodimning amaldagi iste’mol imkoniyatlarini
tavsiflaydi.

METODOLOGIYA

Mazkur tadgiqotda nazariy va tahliliy metodlardan foydalanildi. Avvalo, igtisodiyot
nazariyasi, makroiqtisodiyot va mehnat iqtisodiyoti bo‘yicha ilmiy adabiyotlar
o‘rganildi hamda mavzuga oid nazariy garashlar umumlashtirildi. Tadqiqot davomida
qiyosty tahlil usuli asosiy metod sifatida qo‘llanildi.

Qiyosiy tahlil yordamida pulning xarid qobiliyati va real ish hagining mazmuni,
vazifalari hamda amaliy ahamiyati o‘zaro solishtirildi. Shuningdek, kundalik hayotda
uchraydigan misollar asosida mazkur tushunchalar o‘rtasidagi farqlar izohlandi.
Masalan, nominal ish haqi oshgan, biroq narxlar undan tezroq ko‘tarilgan vaziyatlar
tahlil qilinib, bunday holatda real i1sh haqi kamayishi mumkinligi ko‘rsatildi.

Tadgiqgotda induksiya va deduksiya usullaridan ham foydalanildi. Xususan, alohida
igtisodiy holatlar va amaliy misollar asosida umumiy nazariy xulosalar shakllantirildi.
Olingan natijalar iqtisodiy nazariya qoidalari bilan solishtirilib, ilmiy xulosalar
chigarildi.

Mazkur metodologik yondashuv pulning xarid gobiliyati va real ish hagining
mohiyatini chuqurrog anglash hamda ularning aholi farovonligini baholashdagi o‘rnini
aniglash imkonini berdi.

TAHLIL VA NATIJALAR

Pulning xarid qobiliyati va real ish haqi o‘rtasidagi bog‘liglik ularning ikkalasi ham
narxlar darajasi bilan bog‘liq ekanligida namoyon bo‘ladi. Birog mazmun jihatidan ular
turli iqtisodiy ko‘rsatkichlarni ifodalaydi. Pulning xarid qobiliyati ma’lum miqdordagi
pul evaziga qancha mahsulot va xizmat xarid qilish mumkinligini ko‘rsatsa, real ish haqi
xodimning olgan daromadi bilan amalda gancha mahsulot va xizmat sotib ola olishini
ifodalaydi.
39
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Masalan, talabaning oylik stipendiyasi yoki xodimning maoshi 20 foizga oshgan
bo‘lishi mumkin. Bir qarashda bu daromadning oshganini anglatadi. Ammo shu davrda
iste’mol narxlari 25 foizga ko‘tarilgan bo‘lsa, mazkur shaxsning real daromadi
kamayadi. Demak, nominal ko‘rsatkichlarning o‘sishi har doim ham iqtisodiy ahvol
yaxshilanganini anglatmaydi.

Quyidagi jadval ikki tushuncha o‘rtasidagi asosiy farqlarni ko‘rsatadi.

Mezoni Pulning xarid qobiliyati Real ish haqi
Mazmuni Pul birligining giymati Ish hagining haqiqiy
giymati
Nimani Pul evaziga olinadigan Xodimning iste’mol
o‘Ichaydi? mahsulot va xizmatlar hajmini imkoniyatlarini
Asosiy omil Narxlar darajasi Ish hagi va narxlar
darajasi
Qo‘llanish Pul muomalasi va inflyatsiya Mehnat  bozori  va
sohasi tahlili turmush darajasi tahlili
O‘zgarish Narxlarning  oshishi  yoki Ish haqi yoki narxlarning
sababi pasayishi o‘zgarishi

Tahlillar shuni ko‘rsatadiki, aholining ko‘pchiligi iqtisodiy ahvolini baholashda
nominal daromadlarga ko‘proq e’tibor qaratadi. Natijada real daromadlarning kamayishi
e’tibordan chetda qolishi mumkin. Bu holat aynigsa inflyatsiya sur’atlari yuqori bo‘lgan
davrlarda yagqol kuzatiladi.

MUHOKAMA

Jamiyatda pulning xarid qobiliyati va real ish hagi ko‘pincha bir xil tushuncha
sifatida qabul qilinadi. Buning asosiy sababi shundaki, har ikkala ko‘rsatkich ham

odamlarning kundalik iste’mol imkoniyatlariga ta’sir ko‘rsatadi. Odamlar odatda
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"maoshim oshdi" degan fikr orqali o‘z iqtisodiy holatini baholaydilar. Aslida esa
maoshning gancha mahsulot sotib olish imkonini berayotgani muhimrog hisoblanadi.

Masalan, bir necha yil oldin 1 million so‘m evaziga ma’lum miqdordagi ozig-ovqat
mahsulotlarini xarid qilish mumkin bo‘lgan bo‘lsa, bugungi kunda shu mahsulotlarni
xarid qilish uchun ancha ko‘p mablag‘ talab etiladi. Bu pulning xarid qobiliyati
pasayganini bildiradi. Agar shu davr ichida ish haqi ham mos ravishda oshmagan bo‘lsa,
real ish hagi ham kamayadi.

Shuningdek, ayrim hollarda pulning xarid qobiliyati pasayishi kuzatilsa ham, ish
haqi undan tezroq o‘sishi natijasida real ish haqi ortishi mumkin. Demak, ushbu ikki
ko‘rsatkich bir-biriga bog‘liq bo‘lsa-da, ular doimo bir xil yo‘nalishda harakat qilmaydi.

Shu sababli igtisodiy siyosatni baholashda fagat nominal ish haqgi yoki pul massasiga
emas, balki real ko‘rsatkichlarga ham e’tibor qaratish zarur. Aks holda aholining haqiqiy
turmush darajasi to‘g‘risida noto‘g‘ri xulosalar shakllanishi mumkin.

XULOSA

O‘tkazilgan tadqiqot natijalariga ko‘ra, pulning xarid qobiliyati va real ish haqi
o‘zaro bog‘ligq, ammo mazmunan turli iqtisodiy kategoriyalar ekanligi aniqlandi.
Pulning xarid qobiliyati pul birligining bozordagi giymatini ifodalasa, real ish haqi
xodimlarning amaldagi iste’mol imkoniyatlarini aks ettiradi.

Tahlillar shuni ko‘rsatdiki, inflyatsiya darajasining oshishi pulning xarid qobiliyatini
pasaytiradi. Agar ish haqi o‘sishi inflyatsiya sur’atidan past bo‘lsa, real ish haqi ham
kamayadi. Aksincha, ish haqi inflyatsiyadan tezroq o‘ssa, real ish haqi ortadi va
aholining turmush darajasi yaxshilanadi.

Magola davomida keltirilgan nazariy va amaliy misollar ushbu ikki tushunchani
alohida o‘rganish zarurligini ko‘rsatdi. Aholi farovonligini baholashda nominal

ko‘rsatkichlardan ko‘ra real ko‘rsatkichlarga ko‘proq e’tibor qaratish magsadga
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muvofiqdir. Shuningdek, igtisodiy savodxonlikni oshirish orgali pulning xarid qobiliyati
va real ish haqi tushunchalarining noto‘g‘ri talqin qilinishining oldini olish mumkin.
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IMPROVEMENT OF TECHNOLOGY FOR PRODUCTION OF NON-
TRADITIONAL PASTA PRODUCTS BASED ON LOCAL RAW MATERIALS
Razzoqova Durdona Ramazon qizi
Doctoral Student Bukhara State Technical University
Abstract. This article investigates the improvement of production technology for non-
traditional pasta products using local raw materials of Uzbekistan — flour from corn,
barley, oats, chickpeas, and mung beans. Experiments demonstrated that replacing 20—
40% of wheat flour with local grain and legume flours significantly enhances the nutria-
tional value of the finished product: protein content increases by 3.2-5.7%, and dietary
fiber content by 1.8-3.4%. Optimal process parameters were established: dough moistu-
re content (28-32%), kneading temperature (55-65°C), and drying mode (40-50°C). A
comprehensive evaluation of organoleptic and physicochemical characteristics of the
final product was conducted. The compliance of pasta products based on local raw
materials with GOST R 51865-2010 and UzSt 1374:2018 standards has been confirmed.
Keywords: corn flour, barley flour, leguminous crops, non-traditional pasta,
technological parameters, nutritional value, local raw materials.
MAHALLIY XOMASHYO ASOSIDA NOANANAVIY MAKARON
MAHSULOTLARI
ISHLAB CHIQARISH TEXNOLOGIYASINI TAKOMILLASHTIRISH
COBEPIHIIEHCTBOBAHHUE TEXHOJIOI'HH IIPOU3BO/ICTBA
HETPAJUITHOHHBIX MAKAPOHHBIX H3/JEJTHH HA OCHOBE
MECTHOI O CbhIPbA

ANNOTATSIYA. Ushbu maqgolada O'zbekistonning mahalliy xomashyo resurslari —
jo'xori, arpa, suli, noxat va yashil loviya unlaridan foydalangan holda noananaviy
makaron mahsulotlari ishlab chigarish texnologiyasini takomillashtirish masalalari

o'rganilgan. Tajribalar natijasida bug'doy unini 20-40% mabhalliy don va dukkakli
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o'simliklar uni bilan almashtirish orgali tayyor mahsulotning ozugaviy giymati sezilarli
darajada oshishi aniglangan. Ogsillar migdori 3,2-5,7% ga, tolalar migdori esa 1,8—
3,4% ga ortishi kuzatilgan. Texnologik jarayon parametrlari — namlik migdori (28—
32%), gorishma harorati (55-65°C) va quritish rejimi (40-50°C) — belgilanib, tayyor
mahsulotning organoleptik ko'rsatkichlari va fizik-kimyoviy xossalari baholangan.
Mahalliy xomashyo asosida ishlab chigarilgan makaron mahsulotlari GOST R 51865-
2010 va O'z DSt 1374:2018 talablariga to'la javob berishi isbotlangan.

Kalit so'zlar: jo'xori uni, arpa uni, dukkakli o'simliklar, noananaviy makaron,
texnologik parametrlar, ozugaviy gqiymat, mahalliy xomashyo.

AHHOTANMUS

B ,Z[aHHOfI CTaTbC HCCIICAOBAHBI BOIIPOCBHI COBCPIINCHCTBOBAHHA  TCXHOJIOIHH
MMPOU3BOACTBA HETPAAUITNOHHBIX MAaKapOHHBIX I/I3I[6JII/Iﬁ C UCIIOJBb30BAHUEM MCECTHOTI'O
ChIpbi Y30€KHCTaHa — MYKH U3 KyKypy3bl, SUYMEHs, OBCa, HyTa W Malla.
DKCIEpUMEHTAIBHO YCTaHOBIICHO, UTO 3aMeHa MieHNYHo MykH Ha 20—40% mykoil u3
MECTHOTO 3e€pHa U OOOOBBIX KYJBTYP CYIIECTBEHHO IMOBBIIIAET MUILIEBYIO IIEHHOCTh
TOTOBOM IIPOIYKITUH: CoJiepKaHue Oeska Bo3pacTtaeT Ha 3,2—5,7%, a MUIIEBBIX BOJOKOH
—Ha 1,8-3,4%. OnpeneneHsl ONTUMAJIbHBIE TAPAMETPBI TEXHOJIOTMYECKOTO MPOIIECCa:
BJIAXKHOCTh TecTa (28—32%), Temmeparypa 3ameca (55—65°C) u pexum cymku (40—
50°C). IIpoBeneHa KOMIIJIEKCHASI OIIEHKA OPTaHOJICTITUYECKUX U (PU3UKO-XUMHUUECKHIX
MOKAa3aTeserd rOTOBOM MPOAYKUHUH. Jloka3aHO COOTBETCTBUE MAKAPOHHBIX M3ICIUM Ha
ocHoBe MecTHOTO ChIpbs TpeboBanusiM ['OCT P 51865-2010 u O3/1Ct 1374:2018.
KaroueBble cioBa: KyKypy3Has Myka, SUMEHHass Myka, OOOOBbIE KYJIBTYpBHI,
HCTPAAULIMOHHBIC MAKApPOHHBLIC M3ACIIHUA, TCXHOJOIHYCCKHC IapaMCTpPbl, IMHIICBAsd
LIEHHOCTh, MECTHOE CBIPBE.

KIRISH. O'zbekistonda ozig-ovgat sanoatini rivojlantirish va aholini sifatli, arzon

hamda ozugaviy gimmatga boy mahsulotlar bilan ta'minlash davlat siyosatining ustuvor
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yo'nalishlaridan biri hisoblanadi. O'zbekiston Respublikasi Prezidentining 2022-yil 28-
yanvardagi "O'zbekistonda ozig-ovgat xavfsizligini mustahkamlash chora-tadbirlari
to'g'risida"gi PQ-92-son Qaroriga muvofig, mahalliy xomashyo asosida raqobatbardosh
ozig-ovgat mahsulotlari ishlab chigarishni kengaytirish strategik vazifa sifatida
belgilangan. Makaron mahsulotlari — dunyoning deyarli barcha mamlakatlarida
kundalik iste'mol gilinadigan asosiy ozig-ovqat turlaridan biri. Jahon statistikasiga ko'ra,
yillik makaron ishlab chigarish hajmi 16 min tonnadan oshadi, shundan Italiya (3,2 min
t), AQSh (2,1 min t) va Braziliya (1,3 min t) yetakchi o'rinlarni egallaydi (IPC, 2023).
O'zbekistonda esa yillik makaron ishlab chigarish 180-210 ming tonnani tashkil etadi,
birog importga bog'liglik hali ham sezilarli darajada saglanib qolmoqgda.

An‘anaviy makaron mahsulotlari asosan yugori navli bug'doy unidan ishlab
chiqariladi, bu esa ularning ogsil va vitamin-mineral tarkibini cheklaydi. Zamonaviy
texnologiyalar yordamida mahalliy g'alla, dukkakli o'simliklar va sabzavot unlarini
go'shish orgali tayyor mahsulotning biologik va ozugaviy giymatini oshirish imkoniyati
mavjud (Sobko va boshq., 2021; Dremucheva, 2019).

O'zbekistonning tuprog-iglim sharoiti jo'xori, arpa, suli, noxat (Cicer arietinum)
va yashil loviya (Vigna radiata — mosh) yetishtirish uchun qulay hisoblanadi. Ushbu
ekinlarning uni tarkibida essensial aminokislotalar, dietik tolalar, B guruh vitaminlari va
mineral moddalar yugori miqgdorda bo'ladi. Shu sababli ularni makaron ishlab
chigarishda go'shimcha xomashyo sifatida ishlatish ilmiy va amaliy ahamiyatga ega.

Tadgigotning magsadi: mahalliy don va dukkakli o'simliklar unlarini bug'doy
uniga go'shish orgali noananaviy makaron mahsulotlari ishlab chigarishning ilmiy
asoslangan texnologiyasini ishlab chiqgish va asosiy texnologik parametrlarni
optimallashtirishdan iborat. Makaron mahsulotlari texnologiyasini takomillashtirish
bo'yicha xorijiy va mahalliy tadgiqotchilarning ishlari tahlil gilindi. Dalbon va Icard-

Verniére (2006) noxat va soya unini makaron tarkibiga go'shganda protein miqgdori
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18,2% dan 24,6% ga oshishini, ammo bu texnologik jarayonga o'ziga xos muammolar
— glutensiz tuzilmani shakllantirish — Kkeltirib chiqgarishini ko'rsatdi. Sobko va
boshgalar (2021) jo'xori va suli unlaridan foydalanib gluten-free makaron ishlab
chigarishda gidrokolloidal additiflar (guar va ksantan gum) ni 0,3-0,5% miqdorida
go'shish kerakligini isbotladi. Mahmudova va Xolmatov (2020) O'zbekistonda mosh va
noxat unini makaron ishlab chigarishda 15-25% miqdorida qo'llash natijasida tayyor
mahsulotning ozugaviy zichligi oshishini va glikemik indeksining 42—56 birlikka (og'ir
bug'doy makaron — 65-70) tushishini anigladi. Bu diabetik va funksional oziglanish
nuqtai nazaridan katta ahamiyatga ega.

Tadgiqot Metodlari

* Bug'doy uni (1-nav, GOST 26574-2017) — asosiy komponent (60—80%)

* Jo'xori uni (Zea mays) — 10-20%

* Arpa uni (Hordeum vulgare) — 10-15%

* Noxat uni (Cicer arietinum) — 10-20%

* Mosh uni (Vigna radiata) — 10-15%

Organoleptik ko'rsatkichlar GOST 31743-2017 bo'yicha, ogsil migdori GOST
10846-91 bo'yicha, namlik GOST 9404-88 bo'yicha, kletchatka GOST 31675-2012
bo'yicha aniglandi. Har bir tajriba 3 marta takrorlandi, natijalar matematik statistika
usullari bilan ishlov berildi (MS Excel, Statistica 12.0).

3. TADQIQOT NATIJALARI
3.1. Kimyoviy tarkib tahlili
1-jadval. Turli unlar aralashmasi asosida tayyorlangan makaron

mahsulotlarining kimyoviy tarkibi (qurug modda hisobida, %)
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Ko'rsatkich Nazorat
(100%

bug'doy)

Ogsil, % 11,2 +£0,3

Yog', % 14+0,1

Uglevod, % 743x0,8
Kletchatka, % 21+0,2

Kul, % 09+0,1
Kaltsiy, mg/100g 18,2
Temir, mg/100g 2,8

VOLUME-1, ISSUE-3, 2026

Bug'doy+jo'xori  Bug'doy+noxat Bug'doy+mosh

(80:20) (75:25) (80:20)
128+0,4 16,9+0,5 154+0,4
2,1+0,2 2,8+0,2 23+0,1
72,1+0,7 65,8 +0,9 68,2 +0,8
3,4+0,3 55+04 49+0,3
1,1+0,1 1,8+0,2 1,6 +0,1

22,4 68,5 54,3
3,1 5,2 4,8

Jadval ma'lumotlaridan ko'rinib turibdiki, noxat uni go'shilganda ogsil migdori
11,2% dan 16,9% ga, ya'ni 5,7 foiz punktga oshdi. Bu WHO (2007) tomonidan

belgilangan kunlik protein normasining 25-30% ini ta'minlash imkonini beradi.

Kletchatka migdori ham sezilarli darajada — 2,1% dan 5,5% gacha oshdi, bu esa ichak

motorikasini yaxshilash va to'yimlilik ko'rsatkichlarini oshirishda muhim rol o'ynaydi.

3.2. Texnologik parametrlarni optimallashtirish

Qorishma namlik miqgdori, harorat va gorishtirish davomiyligining makaron

mahsulotlari sifatiga ta'siri o'rganildi. O'tkazilgan tajribalar asosida quyidagi optimal

parametrlar aniglandi:

» Namlik miqdori: 28-32% (noxat uni qo'shilganda 30—-32% optimal)
* Qorishma harorati: 55-65°C (mosh uni gqo'shilganda 60—65°C)
* Qorishtirish davomiyligi: 12—18 dagiga

* Boshlang'ich quritish harorati: 40-45°C (havoning nisbiy namligi 75-80%)

* Yakuniy quritish harorati: 45-50°C (havoning nisbiy namligi 60—65%)

Noxat va mosh unlarida glyuten yo'gligi sababli, qorishmaning reologik

xossalarini yaxshilash uchun gidrokolloidal additif sifatida guar gum (0,3%) va
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karboksimetilsellyuloza (0,2%) go'shish samarali ekanligi aniglandi. Bu ko'rsatkichlar
Sobko va boshg. (2021) tomonidan tavsiya etilgan giymatlar bilan mos keldi.
3.3. Organoleptik baholash

2-jadval. Organoleptik ko'rsatkichlar (5 ballik shkala bo'yicha, n=15)

Ko'rsatkich  Nazorat  Jo'xori+bug'doy Noxat+bug'doy Mosh+bug'doy

Rang 4,8 4,5 4,2 4.4

Hid 4,7 4,6 4.4 4,5
Ta'm 4,6 4,5 4,3 4,4
Tuzilma 4,7 4.4 4,1 4,3
Umumiy baho 4,70 4,50 4,25 4,40

Organoleptik baholash natijalari shuni ko'rsatdiki, jo'xori va mosh unini
go'shganda mahsulot sifati nazorat namunasiga nisbatan 4,25-4,50 ball doirasida
baholandi, bu esa GOST 31743-2017 talablariga (minimum 4,0 ball) to'la javob beradi.
Noxat uni qo'shilganda mahsulot rangi biroz qovog-sarg'imtir tusga kiradi, bu
iste'molchilar tomonidan ijobiy gabul gilindi.

XULOSA

1. Mahalliy xomashyo (noxat, mosh, jo'xori, arpa) asosida noananaviy makaron
mahsulotlari ishlab chigarishning magbul texnologik parametrlari aniglandi: gorishma
namlik migdori 28-32%, harorat 55-65°C, quritish rejimi 40-50°C.

2. Bug'doy unini 20-25% noxat uni bilan almashtirish tayyor mahsulotning ogsil
miqdorini 5,7 foiz punktga, kletchatka miqgdorini esa 3,4 foiz punktga oshiradi.

3. Barcha tajriba namunalari O'z DSt 1374:2018 va GOST 31743-2017
standartlari talablariga javob beradi.

4. Mahalliy xomashyo asosida ishlab chigarilgan noananaviy makaron

mahsulotlari tannarxi an‘anaviy makarondan 12—-18% pastroq bo'lib, bu ularning
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ragobatbardoshligini ta'minlaydi.

5. Ishlab chigilgan texnologiya O'zbekiston ozig-ovqgat sanoati korxonalarida
joriy etish uchun tavsiya etiladi.

FOYDALANILGAN ADABIYOTLAR

1. Sanayev E.Sh. Noan'anaviy va tez tayyorlanadigan makaron ishlab chigarish
texnologiyasi. Monografiya. Toshkent, 2021.
2. Ravshanov S.S., Mirzayev J.D. Makaron mahsulotlari texnologiyasi. Darslik
Unilibrary portali. Toshkent: "Farg'ona”, 2020. — 210 b.

3. Vasiev M.G., Vasieva M.A. Non, makaron va gandolat mahsulotlari ishlab chigarish

texnologiyasi. III bo‘lim: Makaron mahsulotlari ishlab chiqarish texnologiyasi BSTU
dasturi. Darslik. Toshkent: G*afur G‘ulom nomidagi nashriyot-matbaa ijodiy uyi, 2008.
4. Vasiev M.G., Vasieva M.A. Makaron mahsulotlari texnologiyasi BSTU dasturi. —
Toshkent: «Mehnat», 2002. — 128 b.

5. Otaboev Sh. Makaron mahsulotlari ishlab chigarish texnologiyalari Scientific Journal.

— Buxoro: Buxoro davlat universiteti nashriyoti, 2021.

7. Nurmatov R. Ozig-ovqgat sanoatida innovatsion texnologiyalar Scientific Journal. —
Toshkent: O‘zbekiston Respublikasi Ozig-ovgat sanoati uyushmasi, 2022.8.

8.GOST 31743-2017. Makaron mahsulotlari. Umumiy texnik shartlar. Moskva:
Standartinform, 2018.

9. WHO/FAO. (2007). Protein and amino acid requirements in human nutrition. WHO
Technical Report Series, No. 935. Geneva: World Health Organization.

10. Mirzayev, B.T., & Toshmatov, J.B. (2022). Arpa va jo'xori unini makaron ishlab
chiqgarishda funksional xomashyo sifatida baholash. Kimyo va Texnologiya, 1(5), 112—
119.



https://unilibrary.uz/literature/149219
https://bstu.uz/public/ckfinder/userfiles/files/doktorantura/dastur/02.00.17.pdf
https://bstu.uz/public/ckfinder/userfiles/files/doktorantura/dastur/02.00.17.pdf
https://scientific-jl.com/obr/article/view/433

-
@ NNOPUBLICATION.COM v‘} )

JOURNAL OF TECHNOLOGY AND INNOVATIVE RESEARCH
VOLUME-), ISSLE-5, 2026

Application of Laser Radiation in Modern Technologies

Egamberdiyev Abdulbosit Abdulboqi o‘g‘li
Master’s Student Namangan State University
Abstract
This article analyzes the widespread application of laser beams in modern technologies.
It highlights the role of lasers in industrial manufacturing, medical diagnostics and
treatment, data transmission in telecommunication systems, and scientific research.
Laser technologies provide high precision, speed, and efficiency, leading to
revolutionary changes in numerous fields. The article also examines the future
development prospects of lasers and their new application areas. This technology
continues to play a crucial role across various branches of science and engineering.
Keywords: Laser, Modern Technologies, Industry, Medicine, Telecommunications,
Scientific Research, Precision, Optics
Lazer nurining zamonaviy texnologiyalarda qo‘llanilishi
Egamberdiyev Abdulbosit Abdulbogqi 0’g’li
Magistr,Namangan Davlat Universiteti
Annotatsiya. Ushbu magola lazer nurining zamonaviy texnologiyalardagi keng
qamrovli go‘llanilishini tahlil qiladi. Unda lazerlarning sanoat ishlab chiqarishida,
tibbiyotda diagnostika va davolashda, telekommunikatsiya tizimlarida ma’lumot
uzatishda hamda ilmiy tadgiqotlarda tutgan o‘rni yoritilgan. Lazer texnologiyalari
yuqori aniqlik, tezlik va samaradorlikni ta’minlab, ko‘plab sohalarda inqilobiy
o‘zgarishlarga sabab bo‘lmoqda. Magqgolada lazerlarning kelajakdagi rivojlanish
istigbollari va yangi qo‘llanilish sohalari ham ko‘rib chiqiladi. Bu texnologiya fan va
texnikaning turli yo‘nalishlarida muhim rol o‘ynashda davom etadi.
Kalit so‘zlar: Lazer, Zamonaviy texnologiyalar,  Sanoat, Tibbiyot,
Telekommunikatsiya, lImiy tadgiqotlar, Aniglik, Optika
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AHHOTALIIUA
I[aHHaH CTaTbsl AHAJIM3UPYCT MHMUPOKOC IMPHUMCHCHUC JIA3CPHOI0 M3JIYUCHUA B
COBPECMCHHBIX TCXHOJIOTHUAX. B nen OCBCHIACTCA POJIb JIA3CPOB B IIPOMBIINIJICHHOM
IMPpOU3BOACTBC, MG,Z[I/IHI/IHCKOﬁ AUATrHOCTHUKC M JICUCHHH, IICpCAadYC MOAaHHBIX B
TCIICKOMMYHHUKAIIUOHHBIX CHUCTCMAX, a4 TAKXKC B HAaYYHBIX HCCJIICTOBAHUAX. J'[a3epHLIe
TEXHOJIOTHH 00€CIIEYNBAIOT BBICOKYIO TOYHOCTb, CKOPOCTb U B(b(bCKTI/IBHOCTB, IIPpUBO I
K PCBOJIOOMOHHBIM HW3MCHCHHSIM BO MHOI'UX obOnactsax. B crarbe Takxke
pacCMaTpuBarOTCA IICPCIICKTUBLI 6yz[ymero Pa3BUTHA JIA3CPOB U HOBEIC 00JIacTH HuX
IIPUMCHCHHA. OTa TEXHOJIOTHUSI [IpoaOJIZKACT HUI'paThb KIIIOYCBYIO POJIb B PA3JIMYHBIX
0oTpaciIiX HAyKHN U TCXHUKH.
KawueBbie caoBa: Jlazep, CoBpemeHHble TexHonoruu, I[IpOMBIIUIEHHOCTD,
Menuuuna, Tenekommynukanuu, Hayunsie MccnenoBanus, Tounocts, OnTrka

Kirish

Lazer nuri (Light Amplification by Stimulated Emission of Radiation) kashfiyoti XX
asrning eng muhim ilmiy-texnik yutuqlaridan biri bo‘lib, fizika, muhandislik va
texnologiya sohalarida tub burilish yasadi. Uning o‘ziga xos xususiyatlari — yuqori
monoxromatiklik, kogerentlik, yo‘nalishlilik va intensivlik — dastlabki tadgiqgotlardan
boshlab olimlar va muhandislarning digqatini tortdi. Dastlab fagat ilmiy
laboratoriyalarda qo‘llanilgan lazer texnologiyalari gisqa vaqt ichida keng ko‘lamli
amaliy dasturlarni topdi va zamonaviy jamiyatning turli jabhalariga chuqur
integratsiyalashdi. Bu texnologiya nafagat yangi imkoniyatlar eshigini ochdi, balki
mavjud jarayonlarni sezilarli darajada optimallashtirishga ham xizmat gildi.
Lazer nurining qo‘llanilish doirasi va samaradorligi doimiy ravishda kengayib
bormogda. Xususan, tibbiyot sohasida lazer diagnostikasi va terapiyasi 1980-yillardan
buyon sezilarli rivojlanishga erishdi. Dastlabki CO2 va argon lazerlari jarrohlikda termal

shikastlanishlarga olib kelgan bo‘lsa-da, keyinchalik impulsli lazerlarning ixtiro
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qilinishi atrofdagi to‘qimalarga zarar yetkazmasdan aniq ta’sir ko ‘rsatish imkonini berdi
[1]. 1990-yillarning boshlarida joriy gilingan skanerlash texnologiyalari esa kompyuter
nazoratidagi lazerli yuzni tiklash usullarini paydo qilib, ularning mashhurligini oshirdi.
Bugungi kunda lazerlar jarrohlik, oftalmologiya, stomatologiya, neyroxirurgiya,
kosmetologiya va onkologiya kabi turli tibbiy yo‘nalishlarda keng qo‘llanilmoqda. Ular
saraton hujayralarini aniq olib tashlash, murakkab operatsiyalarni bajarish va teri, suyak,
ichki organlar saratoni hamda katarakta kabi jiddiy kasalliklarni erta bosqgichlarda
aniqlash uchun aniq vosita bo‘lib xizmat qiladi [1].
Ushbu magola lazer nurining zamonaviy texnologiyalardagi keng gamrovli
qo‘llanilishini atroflicha tahlil qilishga bag‘ishlangan. Unda lazer nurining fizik asoslari,
sanoat, tibbiyot, aloga va ilmiy tadqiqotlardagi innovatsion qo‘llanilishlari, shuningdek,
uning afzalliklari, cheklovlari va kelajak istigbollari ko‘rib chiqiladi. Magsad — lazer
texnologiyalarining hozirgi holati va kelajakdagi rivojlanish yo‘nalishlari hagida chuqur
va tizimli tushuncha berish.

Mavzuga oid adabiyotlar tahlili
Lazer nurining zamonaviy texnologiyalardagi qo‘llanilishi bo‘yicha ilmiy adabiyotlar
tahlili ushbu sohaning keng qamrovli va jadal rivojlanishini yaqqol ko‘rsatadi. Dastlabki
tadgiqotlardan boshlab, lazer texnologiyalari turli fan va texnika sohalarida ingilobiy
o‘zgarishlarga sabab bo‘lgan. Mavjud adabiyotlar lazer nurining fizik asoslari, uning
turlari va ishlash prinsiplaridan tortib, to uning amaliy qo‘llanilishigacha bo‘lgan keng
spektrni gamrab oladi.
Tibbiyot sohasida lazer texnologiyalarining rivojlanishi alohida e’tiborga loyiqdir.
Dastlabki CO2 va argon lazerlarining termal shikastlanishlarga olib kelishi bilan bog‘liq
cheklovlar, keyinchalik impulsli lazerlarning ixtiro gilinishi bilan bartaraf etildi. Bu esa
atrofdagi to‘qimalarga zarar yetkazmasdan aniq ta’sir ko‘rsatish imkonini berdi.

Skanerlash texnologiyalari esa kompyuter nazoratidagi lazerli yuzni tiklash usullarini
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paydo qilib, ularning mashhurligini oshirdi. Bugungi kunda lazerlar jarrohlik,
oftalmologiya, stomatologiya, neyroxirurgiya, kosmetologiya va onkologiya kabi turli
tibbiy yo‘nalishlarda keng qo‘llanilmoqda. Ular saraton hujayralarini aniq olib tashlash,
murakkab operatsiyalarni bajarish va teri, suyak, ichki organlar saratoni hamda katarakta
kabi jiddiy kasalliklarni erta bosqichlarda aniglash uchun aniq vosita bo‘lib xizmat
giladi [1]. Adabiyotlarda lazer nurlanishining hujayra proliferativ faolligini 1.3-3.5
barobar oshirishi, DNK sintezini kuchaytirishi va qon ta’minoti intensivligini 20% ga
yaxshilashi ko‘rsatilgan. Proliferatsiyani rag‘batlantirish uchun 10-100 mW/cm?,
yallig‘lanishga qarshi va og‘riq qoldiruvchi ta’sir uchun 100-200 mW/cm?, ingibitor
ta’sir uchun esa 100-400 mW/cm? optimal quvvat zichliklari tavsiya etiladi. Impulsli
infragizil lazerlar 0.22 J/cm? da maksimal proliferativ effektlarga erishadi, bu geliy-neon
lazerlari uchun talab gilinadigan 3 J/cm? dan sezilarli darajada pastdir. Shuningdek,
impulsli infragizil lazer va 35-50 mT doimiy magnit maydoni kabi kombinatsiyalangan
terapiyalar davolash natijalarini yanada yaxshilashi va tiklanish vaqtini gisqartirishi
ta’kidlangan [1]. So‘nggi yillarda femtosekundli va pikosekundli lazerlarning
tibbiyotdagi qo‘llanilishi, aynigsa, oftalmologiya va dermatologiyada minimal invaziv
muolajalar uchun yangi imkoniyatlar ochib berdi. Bu lazerlar juda gisga impuls
davomiyligi tufayli atrof to‘qimalarga termal shikast yetkazmasdan yuqori aniqlikda
to‘qimalarni ablasyon qilish imkonini beradi.

Sanoat va ishlab chigarish sohasida lazer texnologiyalari mahsulot sifatini oshirish va
ishlab chiqarish samaradorligini optimallashtirishda muhim rol o‘ynamoqda. Lazerli
kesish, payvandlash, burg‘ulash va sirtni ishlov berish kabi jarayonlar yuqori aniqlik,
tezlik va avtomatlashtirish imkoniyatlari tufayli an’anaviy usullardan ustun turadi.
Karimov va boshqgalar (2021) o‘z tadqiqotlarida sanoatda lazerli ishlov berish
texnologiyalarining samaradorligini oshirish bo‘yicha yangi yondashuvlarni tahlil qilib,

aynigsa, tolali lazerlarning metallarga ishlov berishdagi afzalliklarini ko‘rsatganlar [2].
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Lazerli additiv ishlab chiqarish (3D bosib chiqarish) ham so‘nggi yillarda jadal
rivojlanib, murakkab geometriyaga ega qismlarni yuqori aniglikda ishlab chiqgarishga
imkon bermogda. Bu texnologiya aerokosmik, avtomobilsozlik va tibbiy implantlar
ishlab chigarishda keng qo‘llanilmoqda.

Aloqa texnologiyalarida lazer nurining o‘rni beqiyosdir. Optik tolali aloqa tizimlari lazer
diodlari yordamida ma’lumotlarni yuqori tezlikda va uzoq masofalarga uzatish imkonini
beradi. Saidov (2022) optik tolali aloga tizimlarida lazer diodlarining rivojlanishi va
istigbollarini o‘rganib, ularning internet infratuzilmasi va global aloga tarmog‘ini
shakllantirishdagi hal qgiluvchi ahamiyatini ta’kidlagan [3]. Shuningdek, erkin fazoviy
optik aloga (FSO) texnologiyalari, aynigsa, giyin erlarda yoki tezkor joylashtirish talab
qilinadigan holatlarda, lazerlar yordamida simsiz yuqori tezlikdagi ma’lumotlar
uzatishni ta’minlaydi.

IImiy tadgigotlar va metrologiyada lazerlar fundamental kashfiyotlar uchun asos bo‘lib
xizmat giladi. Yuqori aniglikdagi lazerli spektroskopiya usullari moddalarning atom va
molekulyar tuzilishini o‘rganishda, shuningdek, atrof-muhit monitoringida muhim
ahamiyatga ega. Xolmatov (2020) o‘z ishida lazerli spektroskopiya usullarining
rivojlanishi va ularning ilmiy tadgigotlardagi ahamiyatini atroflicha yoritib bergan [4].
Lazer interferometriyasi masofalarni o‘lchash, kichik siljishlarni aniglash va
gravitatsion to‘lginlarni aniglash kabi sohalarda qo‘llaniladi. Optik qopqonlar (optical
tweezers) esa mikro- va nanomiqyosdagi zarralarni manipulyatsiya qilish, biologik
tadqiqotlarda hujayralarni o‘rganish uchun ishlatiladi.

Kelajak istigbollari va yangi yo‘nalishlar bo‘yicha adabiyotlar tahlili lazer
texnologiyalarining kvant texnologiyalari, mudofaa va kosmik tadgigotlardagi
salohiyatini ko‘rsatadi. Olimov (2023) kvant texnologiyalarida lazer nurining o‘rni va
kelajakdagi muammolarini tahlil gilib, kvant hisoblash va kvant kriptografiyasida

lazerlarning hal qiluvchi ahamiyatini ta’kidlagan [5]. Yuqori quvvatli lazerlar
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termoyadro sintezi tadgiqotlarida, shuningdek, kosmik chigindilarni tozalash va kosmik
sayohatlar uchun yangi harakatlantiruvchi tizimlarni yaratishda o‘rganilmoqda. Lazer
texnologiyalarining doimiy rivojlanishi, aynigsa, samaradorlikni oshirish, o‘lchamini
kichraytirish va narxini pasaytirish bo‘yicha olib borilayotgan tadqiqotlar ularning
qo‘llanilish doirasini yanada kengaytirishi kutilmoqda.

Xulosa qilib aytganda, mavzuga oid adabiyotlar lazer nurining zamonaviy
texnologiyalarda keng qamrovli va inqilobiy ta’sirini tasdiglaydi. Tibbiyotdan tortib
sanoatgacha, alogadan ilmiy tadqiqotlargacha bo‘lgan barcha sohalarda lazerlar muhim
vosita bo‘lib xizmat qilmoqda. Adabiyotlar tahlili shuni ko‘rsatadiki, lazer
texnologiyalari nafagat mavjud muammolarga yechim topish, balki yangi imkoniyatlar
yaratishda ham asosiy omil bo‘lib gqolmogda. Ushbu sohadagi tadqiqotlar jadal
sur’atlarda davom etib, kelajakda yanada innovatsion qo‘llanilishlarni va texnologik
yutuqlarni va’da qilmoqda.

Tadgigot metodologiyasi

Ushbu magola lazer nurining zamonaviy texnologiyalardagi keng gamrovli
qo‘llanilishini atroflicha tahlil qilish maqgsadida tizimli adabiyotlar tahlili va tanqidiy
sintez yondashuvini qo‘llaydi. Tadqiqotning asosiy maqsadi — lazer texnologiyalarining
hozirgi holati, ularning turli sohalardagi innovatsion tatbiglari, afzalliklari, cheklovlari
hamda kelajakdagi rivojlanish istigbollari hagida chuqur va tizimli tushuncha berishdir.
Bu magsadga erishish uchun quyidagi vazifalar belgilandi: birinchidan, lazer nurining
fizik asoslari va ishlash prinsiplarini zamonaviy kontekstda ko‘rib chiqish; ikkinchidan,
sanoat, tibbiyot, aloga va ilmiy tadgiqotlar kabi asosiy sohalarda lazer
texnologiyalarining amaliy qo‘llanilishini batafsil tahlil qilish; uchinchidan, ushbu
texnologiyalarning samaradorligini oshiruvchi omillarni, shuningdek, ularning mavjud
cheklovlari va xavfsizlik choralarini baholash; nihoyat, lazer texnologiyalaridagi yangi

yo‘nalishlar va kelajak istigbollarini aniglash.
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Tadqiqot yondashuvi sifatli tahlilga asoslangan bo‘lib, mavjud ilmiy adabiyotlarni keng
qamrovli o‘rganish va ularni tanqidiy sintez qilish orqali amalga oshirildi. Bu yondashuv
lazer texnologiyalarining murakkab va ko‘p qirrali tabiatini tushunish, turli qo‘llanilish
sohalari o‘rtasidagi bog‘ligliklarni aniglash va umumiy tendensiyalarni shakllantirish
imkonini beradi. Magolaning tuzilishi va mazmuni mavzuning har tomonlama
yoritilishini ta’minlashga qaratilgan bo‘lib, har bir bo‘limda tegishli adabiyotlar asosida
dalillar keltiriladi va xulosalar chigariladi.

Ma’lumotlarni yig‘ish jarayoni bir nechta bosqichda amalga oshirildi. Dastlab, Scopus,
Web of Science, Google Scholar, PubMed va IEEE Xplore kabi nufuzli ilmiy
ma’lumotlar bazalarida keng qamrovli qidiruvlar o‘tkazildi. Qidiruv uchun "Lazer

n "

texnologiyalari", "lazer nurining qo‘llanilishi", "sanoatda lazer", "tibbiyotda lazer",
"alogada lazer", "ilmiy tadgigotlarda lazer", "lazer afzalliklari va cheklovlari”, "lazer
kelajak istigbollari" kabi o‘zbek va ingliz tilidagi kalit so‘zlar kombinatsiyalaridan
foydalanildi. Bu kalit so‘zlar lazer texnologiyalarining turli jihatlarini qamrab olishga
va eng dolzarb tadgigotlarni aniglashga yordam berdi.

Adabiyotlarni tanlashda gat’iy mezonlarga rioya qilindi. Asosan, 2020-yildan keyin
nashr etilgan, ekspertlar tomonidan ko‘rib chigilgan (peer-reviewed) jurnal magolalari,
konferensiya materiallari va nufuzli texnik hisobotlar kiritildi. Bu mezonlar tadgigotning
dolzarbligini va ilmiy asosliligini ta’minlashga qaratilgan edi. Eskirgan yoki mavzuga
bevosita alogador bo‘lmagan manbalar, shuningdek, ilmiy jihatdan asoslanmagan
nashrlar tahlildan chigarib tashlandi. Dastlabki tanlov sarlavhalar va abstraktlar asosida
amalga oshirildi, so‘ngra tanlangan maqolalarning to‘liq matnlari chuqur tahlil uchun
ko‘rib chiqildi. Bu jarayon maqolaning har bir bo‘limi uchun eng muhim va ishonchli
ma’lumotlarni tanlab olish imkonini berdi.

Ma’lumotlarni tahlil gilish va sintez gilish jarayoni tematik yondashuvga asoslandi.

Yig‘ilgan adabiyotlar maqolaning tuzilishiga muvofiq asosiy mavzularga (masalan,
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sanoat va ishlab chigarishda qo‘llanilishi, tibbiyotdagi innovatsion tatbiqglar, aloqa va
ilmiy tadgiqotlardagi ahamiyati, kelajak istigbollari) guruhlandi. Har bir mavzu
doirasida lazer texnologiyalarining o‘ziga xos xususiyatlari, rivojlanish bosqichlari,
afzalliklari va cheklovlari tangidiy nuqtai nazardan baholandi. Masalan, tibbiyot
sohasidagi lazer diagnostikasi va terapiyasining rivojlanishini tahlil gilishda, 1980-
yillardan boshlab CO2 wva argon lazerlarining dastlabki qo‘llanilishidan tortib,
keyinchalik impulsli lazerlarning ixtiro gilinishi bilan bog‘liq aniglikdagi yutuqlar [1]
kabi muhim bosqichlar o‘rganildi. Shuningdek, lazer nurlanishining hujayra proliferativ
faolligini oshirishi, DNK sintezini kuchaytirishi va qon ta’minotini yaxshilashi kabi
biologik ta’sirlari bo‘yicha keltirilgan dalillar [1] ham metodologik jihatdan tahlil
gilinib, ularning klinik ahamiyati baholandi. Turli lazer turlarining (masalan, impulsli
infragizil lazerlar va geliy-neon lazerlari) optimal quvvat zichliklari va ularning
samaradorlikdagi farglari [1] ham sintez jarayonida hisobga olindi.

Tahlil jarayonida lazer texnologiyalarining hozirgi holatini aks ettiruvchi asosiy
tendensiyalar, yangi paydo bo‘layotgan texnologiyalar (masalan, femtosekundli va
pikosekundli lazerlar) va tadqiqotlardagi bo‘shliglar aniglandi. Maqolada keltirilgan
barcha da’volar va xulosalar tanlangan ilmiy adabiyotlardan olingan dalillar bilan
mustahkamlandi. Bu yondashuv maqolaning ilmiy asosliligini va xolisligini
ta’minlashga xizmat qildi.

Ushbu tadqiqotning ba’zi cheklovlari mavjud. Lazer texnologiyalari sohasi juda tez
rivojlanayotganligi sababli, eng so‘nggi yutuqglarni to‘liq gamrab olish qiyin bo‘lishi
mumkin. Shuningdek, adabiyotlarni tanlashda asosan ingliz va o‘zbek tilidagi
manbalarga e’tibor qaratilganligi, boshqa tillardagi muhim nashrlarni e’tibordan chetda
qoldirishi ehtimoli bor. Ma’lumotlarni tahlil qilishda ma’lum darajada subyektivlik
bo‘lishi mumkin, garchi bu ilmiy asoslarga tayanish orqali minimallashtirilgan bo‘lsa-

da. Nihoyat, mavzuning keng qamrovli ekanligi sababli, har bir qo‘llanilish sohasini
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maksimal darajada chuqur tahlil gilish imkoniyati cheklangan. Shunga garamay, ushbu
metodologiya lazer nurining zamonaviy texnologiyalardagi o‘rnini keng qamrovli va
tizimli tarzda yoritish uchun mustahkam asos yaratadi. Tadgigot natijalari sohadagi
mutaxassislar, tadgiqotchilar va talabalar uchun gimmatli ma’lumot manbai bo‘lib
xizmat qilishi, shuningdek, kelajakdagi tadqiqotlar uchun yangi yo‘nalishlarni
belgilashga yordam berishi kutilmogda.
Xulosa
Ushbu magola lazer nurining zamonaviy texnologiyalardagi inqilobiy o‘rnini atroflicha
tahlil qildi. Lazerning noyob xususiyatlari uning tibbiyot, sanoat, aloga va ilmiy
tadqiqotlar kabi turli sohalarda keng qo‘llanilishiga zamin yaratdi. Ular aniq diagnostika
va terapiyadan tortib, yuqori aniqlikdagi ishlab chiqarish jarayonlari va tezkor ma’lumot
uzatishgacha bo‘lgan keng ko‘lamli vazifalarni bajarishda muhim vosita bo‘lib xizmat
gilmoqda. Lazer texnologiyalarining doimiy rivojlanishi kelajakda kvant
texnologiyalari va kosmik tadqiqotlar kabi yangi yo‘nalishlarda yanada ulkan
imkoniyatlar ochishini va’da giladi.
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Abstract: The present study examines the linguocultural representation of human
emotions and inner experiences through somatic phraseological units in English and
Uzbek languages. Somatic phraseological units constitute a significant part of
phraseological systems because they reveal the anthropocentric nature of language and
demonstrate the ways in which human beings conceptualize abstract notions through
bodily experience. The research focuses on phraseological expressions containing
body-part components such as heart, head, eye, hand, face, and tongue, which are
actively used to describe emotional, psychological, moral, and cognitive states.

The findings reveal that somatic phraseological units function as important linguistic
markers of national mentality and cultural identity. Furthermore, the study contributes
to comparative phraseology, cognitive linguistics, intercultural communication, and
linguocultural studies by highlighting the role of bodily imagery in the formation of
conceptual systems.

Keywords: somatic phraseological units, phraseology, linguocultural studies,
anthropocentrism, conceptual metaphor, human emotions, inner world, cognitive
linguistics, English language, Uzbek language.

Introduction: Language is one of the most significant means through which people
perceive, conceptualize, and communicate their experience of the world. Beyond its

communicative function, language serves as a repository of cultural values, social
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norms, historical experience, and collective knowledge. Among the various linguistic
phenomena reflecting national mentality and cultural identity, phraseological units
occupy a special position due to their figurative character, semantic complexity, and
cultural specificity.

Modern linguistic research increasingly emphasizes anthropocentric approaches that
place human beings at the center of linguistic investigation. According to the
anthropocentric paradigm, language reflects human cognition, emotions, values, and
perceptions. Within this framework, somatic phraseological units have become an
important object of study because they illustrate how bodily experience shapes
conceptual thinking and linguistic expression.

The term “somatic phraseological unit” refers to idiomatic expressions containing names
of body parts and conveying figurative meanings beyond their literal interpretation. Such
units are widespread across languages and cultures because human bodily experience
represents one of the most universal domains of cognition. Nevertheless, despite their
universal physiological basis, somatic phraseological units often exhibit considerable
cultural variation in meaning and usage.

English and Uzbek languages possess rich inventories of somatic phraseological units
that describe emotional states, psychological conditions, intellectual processes, and
interpersonal relations. Expressions such as “heart of gold,” “lose one’s head,” “keep an
eye on,” “ko‘ngli ochiq,” “boshi qotmogq,” and “ko‘zi yetmoq” demonstrate the
important role of body-related imagery in conceptualizing human experience.

The present study aims to investigate the linguocultural characteristics of somatic
phraseological units in English and Uzbek languages and to determine how these
expressions reflect human emotions and inner experiences. Particular attention is paid
to the semantic functions of the most productive somatic components and their role in
shaping linguistic worldviews.
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Literature Review

Phraseology has been one of the most actively researched fields of linguistics during the
last century. Significant contributions to phraseological theory were made by
Vinogradov, Kunin, Amosova, and other scholars who established the fundamental
principles for the classification and interpretation of phraseological units.

In cognitive linguistics, Lakoff and Johnson (1980) demonstrated that metaphorical
thinking is deeply rooted in bodily experience. Their Conceptual Metaphor Theory
argues that abstract concepts are frequently understood through concrete physical
experiences. This theoretical framework provides an important foundation for the study
of somatic phraseology.

Research on somatic phraseological units has shown that body-part terminology serves
as one of the most productive sources of figurative language. According to Kovecses
(2000), emotions are often conceptualized through bodily metaphors because emotional
experience is closely connected with physiological processes.

In Uzbek linguistics, scholars such as Qodirova, Saygalieva, Mahmudov, and Safarov
have examined the linguistic and cultural aspects of phraseological units. Their studies
emphasize the importance of national mentality and cultural traditions in the formation
of phraseological meanings.

Despite the considerable amount of research devoted to phraseology, comparative
studies focusing specifically on the representation of human emotions and inner
experiences in English and Uzbek somatic phraseological units remain relatively
limited. Therefore, the present research seeks to fill this gap by providing a
comprehensive linguocultural analysis of somatic phraseology in both languages.
Research Methodology: The present study employs a combination of descriptive,

comparative, cognitive-semantic, and linguocultural methods. These approaches allow
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for a comprehensive examination of the semantic structure and cultural significance of
somatic phraseological units in English and Uzbek languages.

The empirical material of the research consists of phraseological units collected from
English and Uzbek phraseological dictionaries, linguistic studies, and authentic
language sources. More than one hundred phraseological expressions containing body-
part components were selected and analyzed.

The methodological framework of the study includes the following procedures:
Descriptive analysis was applied to identify the semantic and structural characteristics
of phraseological units.

Comparative analysis enabled the identification of similarities and differences between
English and Uzbek somatic phraseological systems.

Cognitive-semantic analysis was used to determine conceptual metaphors underlying
somatic phraseological expressions.

Linguocultural analysis facilitated the interpretation of national and cultural values
reflected in phraseological meanings.

The study focuses primarily on phraseological units containing the following somatic
components:

Head / Bosh, Eye / Ko‘z, Hand / Qo‘l, Face / Yuz, Tongue / Til

These components were selected due to their high frequency and significant role in
representing emotional and psychological experiences.

Theoretical Framework of Somatic Phraseology

Somatic phraseological units represent one of the oldest and most productive layers of
phraseology. The term ‘“somatic” originates from the Greek word soma, meaning
“body.” Consequently, somatic phraseological units are idiomatic expressions

containing body-part terminology.
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Theoretical studies suggest that bodily experience constitutes the primary source of
conceptualization in human cognition. Human beings perceive reality through their
physical interaction with the world. As a result, body parts become symbolic
representations of emotions, intellectual processes, moral values, and social relations.
According to cognitive linguistics, conceptual metaphors arise when concrete bodily
experiences are used to understand abstract phenomena. Thus, emotional states,
psychological conditions, and moral characteristics are frequently expressed through
references to body parts.

Several universal conceptual metaphors can be identified:

THE HEART IS THE CENTER OF EMOTIONS

THE HEAD IS THE CENTER OF REASON

THE EYES ARE THE SOURCE OF PERCEPTION

THE HANDS REPRESENT ACTION

These conceptual metaphors appear in many languages, including English and Uzbek.
However, their linguistic realization is influenced by cultural traditions and national
worldviews.

From a linguocultural perspective, phraseological units function as repositories of
collective cultural knowledge. They preserve information about social values, moral
norms, and cultural stereotypes. Therefore, the study of somatic phraseology contributes
significantly to the understanding of linguistic worldviews.

Analysis of English Somatic Phraseological Units

English phraseology contains a rich variety of somatic expressions reflecting human
emotions, cognitive processes, and interpersonal relationships.

Heart-Based Phraseological Units

The heart is among the most productive somatic components in English phraseology. It

primarily symbolizes emotions, affection, kindness, and moral character.
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Heart of Gold

This expression refers to a kind, generous, and compassionate person.

Example: She has a heart of gold and never refuses to help others.

The heart symbolizes goodness and moral virtue.

Comparative Linguocultural Analysis

The comparative analysis reveals both universal and culture-specific characteristics of
somatic phraseological units.

Universal Features

The study demonstrates that certain conceptual metaphors are shared by both languages:

Somatic Component English Interpretation Uzbek Interpretation

Heart/Yurak Emotions and feelings Emotions and morality
Head/Bosh Intellect and reason Intellect and responsibility
Eye/Ko‘z Perception and attention Perception and understanding
Hand/Qo°l Action and assistance  Assistance and social support

The similarities can be explained by common human physiology and universal cognitive
mechanisms.

Culture-Specific Features

Despite universal tendencies, significant differences emerge due to cultural influences.

English Linguistic Worldview. English somatic phraseology emphasizes:

Individual experience Rational thinking
Personal responsibility Behavioral control
For example:

Keep one's head Use one'shead Turn a blind eye
These expressions focus on individual psychological processes and decision-making.
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Uzbek Linguistic Worldview

Uzbek somatic phraseology emphasizes:

Collective values Moral qualities

Spiritual experience  Social harmony

Expressions such as:

Ko ‘ngli ochig Yuragi keng Qo ‘li ochig

reflect ethical ideals highly valued within Uzbek culture.

The Concept of Ko‘ngil as a National Cultural Phenomenon

One of the most significant findings of this study concerns the concept of ko ‘ngil.
Unlike English, Uzbek possesses a unique cultural concept that combines emotional,
spiritual, ethical, and psychological dimensions.

The concept of ko ‘ngil cannot be translated adequately by a single English equivalent
such as heart, mind, or soul. Instead, it represents a culturally specific worldview
reflecting the spiritual and moral orientation of Uzbek society.

Therefore, ko ‘ngil constitutes one of the most important linguocultural concepts in
Uzbek phraseology.

Results and Discussion

The research findings confirm the anthropocentric nature of phraseological systems in
both English and Uzbek languages.

Several important conclusions can be drawn:

First, somatic phraseological units serve as effective linguistic tools for expressing
complex emotional and psychological experiences.

Second, bodily imagery functions as a universal cognitive mechanism through which
abstract concepts become understandable.

Third, cultural traditions significantly influence the semantic development of

phraseological units.
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Fourth, English somatic phraseology primarily focuses on individual psychological
states and behavioral patterns.

Fifth, Uzbek phraseological units emphasize spiritual values, social relations, and ethical
qualities.

The results support the view that language reflects not only cognitive processes but also
cultural identity and national mentality.

Scientific Novelty of the Research

The scientific novelty of the present study can be summarized as follows:

1. English and Uzbek somatic phraseological units were examined from a
comparative linguocultural perspective.

2. The relationship between bodily imagery and emotional conceptualization was
systematically analyzed.

3. Universal and culture-specific features of somatic phraseology were identified.
4. The linguocultural significance of the concept ko ‘ngil was investigated as a
unique element of Uzbek linguistic worldview.

5. The role of somatic phraseological units in representing human inner experiences
was theoretically substantiated.

Conclusion

The present research investigated the linguocultural representation of human emotions
and inner experiences in English and Uzbek somatic phraseological units.

The analysis demonstrated that somatic phraseological units constitute an important
component of phraseological systems in both languages. Through references to body
parts such as the heart, head, eye, and hand, speakers conceptualize emotions, thoughts,

moral values, and interpersonal relationships.
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The study confirmed that many somatic metaphors possess universal characteristics
because they originate from common human bodily experience. Nevertheless, cultural
traditions play a decisive role in shaping the semantic content of phraseological units.
English phraseology tends to emphasize rationality, personal responsibility, and
individual psychological experience. In contrast, Uzbek phraseology reflects collective
values, ethical ideals, spiritual attitudes, and emotional sensitivity.

Particular attention was given to the concept of ko ‘ngil, which represents a culturally
unique phenomenon in Uzbek linguistic consciousness. Its semantic richness
demonstrates the close connection between language, culture, and national identity.
Overall, somatic phraseological units serve as a linguistic mirror reflecting human
cognition, emotions, and cultural values. The findings contribute to the development of
comparative linguistics, cognitive linguistics, phraseology, and intercultural
communication studies.
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