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Kirish
O‘zbekiston Respublikasi Prezidentining 2030-yilgacha O‘zbekiston Respublikasining ilmiy-
intellektual hamda moliyaviy resurslarni to‘liq safarbar etgan holda ilmiy-innovatsion salohiyatdan
keng foydalanish, istigbolda ilm-fanni muntazam isloh qilib borishning ustuvor yo‘nalishlarini
belgilash, zamonaviy bilimga ega va mustaqil fikrlaydigan yuqori malakali kadrlar tayyorlash, ilmiy
infratuzilmani modernizatsiya qilish ishlarini sifat jihatidan yangi bosqichga ko‘tarish magsadida,
2025-yil 20-21-iyun kunlari “Zamonaviy ilm-fanning dolzarb muammolari va ularning
innovatsion yechimlari” mavzusidagi xalqaro ilmiy, ilmiy-texnik konferensiya yuzasidan xulosa.
Ta’lim tizimi har qanday jamiyatning intellektual va innovasion salohiyatini belgilab beradigan
asosiy tarmogqlardan biridir. [lm-fanning rivojlanishi va uning ta’lim jarayonidagi o‘rni jamiyatning
igtisodiy, madaniy va ijtimoiy taraqqiyotining muhim omili hisoblanadi Ta’lim sohasiga e’tibor
yanada kuchaytirilgan bir vaqtda zamonaviy pedagogik texnologiyalarga ustuvor ahamiyat
berilmoqda. Bugungi kun ta’limining eng asosiy innovatsion metodi va istigbolli texnologiyasi bu
- STEAM texnologiyasidir. Ko‘pgina ta’lim tashkilotylarida ta’limning sifat samaradorligini
oshirish magsadida STEAM texnologiyasidan maqsadli foydalanib kelinmoqda. Ta’lim oluvchilar
uchun olgan bilimlarini amaliyotda sinab ko‘rish, tajribalar o‘tkazish maqasadida laboratoriyalar va
LEGO markazlari yaratilmoqda.
So’nggi yillarda mamlakatimizda ta’lim tizimining sifati va samaradorligini talabalar o’rtasida
zamonaviy bilim va ko’nikmalarini shakllantirish, ta’lim tizimi va ta’lim sohasining yaqin o’zaro
hamkorligi va integratsiyasini ta’minlash borasida tizimli ishlar amalga oshirilmoqda. Shu bilan
birga, mamlakatimiz ta’lim tizimining bugungi ahvoli uni zamon talablarini hisobga olgan holda
modernizatsiya qilish, yoshlarni yuksak bilimli, jismonan va ma’naviy jihatdan sog’lom insonlar
etib tarbiyalash, rahbar va kadrlar nufuzini oshirishning zarur shartidir. o’qituvchilar. ta’lim
muassasalari, ularning samarali faoliyat ko’rsatishi shart-sharoit yaratish bo’yicha izchil chora-
tadbirlarni talab etadi. Bu borada Prezidentimiz Sh.Mirziyoyevning 2020-yil 6-noyabrdagi PF-
6108- sonli va 2022-yil 11-maydagi navbatdagi farmoni qabul qilindi. Unga ko’ra, mamlakatimizda
ta’lim va ilm-fan sohasini takomillashtirish, jamiyatimizda o’qituvchi va murabbiylarga, ilmiy va
jjodkor ziyolilarga hurmat-ehtiromni yanada oshirish, o’quvchilarning kasbiy mahoratini oshirish,
bunda xususiy sektor ishtirokini kengaytirish maqgsadida tizim. O’zbekistonning yangi taraqqiyoti
davrida mamlakatimiz taraqqiyoti yo’lida yangi tashabbus va g’oyalarni ilgari surish va ularni
hayotga tatbiq etishga qodir bo’lgan, yuksak intellektual va ma’naviy salohiyatga ega, ta’lim
muassasalarining bitiruvchilarini yetuk kadrlarning yangi avlodini tarbiyalash ustuvor yo’nalish
sifatida belgilangan. ta’lim va fan sohalarini yanada rivojlantirish, ta’lim tashkilotlari bitiruvchilari
zamonaviy kasb-hunar egalari bo’lishlari uchun ularning zarur ko’nikma va bilimlarga ega
bo’lishini shakllantirish, ta’lim dasturlari va standartlarini optimallashtirish, ta’lim muassasalari
rahbarlari, pedagog va murabbiylarning mavqei va mavqeini oshirish; , Jamiyatimizdagi professor-
o’qituvchilar va fan sohalari vakillari, ularning faoliyati samaradorligi, kasbiy mahorati va
professor-o’qituvchilari faoliyatidan kelib chiqqan holda ularning mehnati va moddiy
rag’batlantirishini to’g’ri baholab, samaradorligini muntazam oshirish uchun zarur shart-
sharoitlarni yaratish, malaka oshirish tizimini takomillashtirish asosida “Hayot davomida o’rganish”
tamoyili, ilmiy va ta’lim faoliyatini ta’minlashda xususiy sektorning rolini kengaytirish. xizmatlar,
hududlarda nodavlat ta’lim tashkilotlarini tashkil etish orqali ragqobat mubhitini yaratish, ta’lim
sohasida davlat-xususiy sheriklikni rivojlantirish, ta’limni boshqgarishni avtomatlashtirish va
zamonaviy axborot-kommunikatsiya texnologiyalaridan foydalangan holda kompleks tahlil qilish
tizimini yaratish, elektron ta’lim tizimini yanada rivojlantirish; resurslari va masofaviy ta’lim,
ta’lim, axborot texnologiyalari sohasidagi kasblarni targ’ib qilish, fanni iqtisodiyotning asosiy
harakatlantiruvchi kuchiga aylantirish, ilmiy tadqiqotlar ko’lamini kengaytirish, iqtidorli yosh
olimlarning innovatsion faoliyatini rag’batlantirish; mavjud ilmiy tashkilotlar salohiyatini yanada
mustahkamlash va rivojlantirish, yuqori samarali xalqaro tajribani ta’lim tizimiga, rivojlanayotgan
respublika ta’lim tashkilotlariga joriy etish bo’yicha nufuzli xalqaro reytinglardan joy olish bo’yicha
tizimli ishlar ko’zda tutildi. Shuningdek, Sifatni nazorat qilish davlat inspeksiyasi bilan birgalikda
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2021-yil 1-martgacha malakali o‘qituvchilar, tadqiqotchilar, psixologlar va xorijiy mutaxassislarni
(jumladan, Finlyandiyadan malakali mutaxassislarni) jalb etgan holda Milliy o‘quv dasturini
(keyingi o‘rinlarda Dastur) ishlab chiqish. ta’lim, asosiy ta’lim rejasini takomillashtirish va o’zaro
bog’liq fanlarni integratsiyalashgan holda ularning sonini optimallashtirish, o’quvchilarni kelajak
hayotiga tayyorlash va ularning bilim va ko’nikmalaridan amaliy foydalanish uchun malaka
talablarini ishlab chiqish, darslar bo‘limida fanlararo va davriylikka to‘liq rioya qilgan holda ta’lim
dasturlari izchilligini ta’minlash, o‘qituvchilar uchun uslubiy qo‘llanma, ish daftarchasi va
multimedia ilovasi bilan yangi avlod darsliklarini kompleks yaratish va nashr etish, o‘quvchilar
tomonidan o‘zlashtirilgan bilimlarni baholash. tabiiy fanlar, shuningdek, savodxonlik, malaka va
shaxsiy sifat hamda kasblar, foizlarni aniqlash tizimini joriy etish, 2021-yil 1-mayga qadar Ta’lim
sifatini nazorat qilish davlat inspeksiyasi va Ijod va ixtisoslashtirilgan maktablarni rivojlantirish
agentligi dasturning Qoraqalpog’iston Respublikasi Vazirlar Kengashi, viloyatlar va shaharlar
hokimliklari bilan birgalikda ilmiy-tadqiqot va ta’lim muassasalarida ekspertizadan o’tkazilishi va
jamoatchilik muhokamasiga kiritilishini ta’minlasin. Toshkent shahridagi asosiy ta’lim
muassasalarini belgilab, dasturni 2021/2022 o’quyv yilida ularning ta’lim jarayoniga sinov tariqasida
2021-yil 1-martdan boshlab pedagog kadrlar tayyorlaydigan oliy ta’lim muassasalari, hamda xalq
ta’limi sohasida faoliyat yurituvchi rahbarlar, mutaxassislar va o’qituvchilarning (quyidagi
lavozimlarda — xalq ta’limi xodimlari) litsenziyalangan nodavlat ta’lim tashkilotlari malaka oshirish
huquqini ta’minlasin, bunda xalq ta’limi xodimlari o’z xohishiga ko’ra qayta tayyorlansin.
Qoraqalpog’iston Respublikasi, viloyatlar va Toshkent shahar xalq ta’limi xodimlari malakasini
oshirish hududiy ta’lim va malaka oshirish markazlarida, pedagog kadrlar tayyorlaydigan oliy ta’lim
muassasalarida yoki litsenziyaga ega bo’lgan nodavlat ta’lim tashkilotlarida malaka oshirish
imkoniyati, oliy ta’lim muassasalari va nodavlat ta’lim tashkilotlarining professor-o’qituvchilar
malakasini oshirish bilan bog’liq xarajatlari, ushbu magsadlar uchun Xalq ta’limi vazirligiga davlat
byudjetidan ajratiladigan mablag’lar qoplanishi belgilandi. Maktab o’quvchilarining bilim va
ko’nikmalarini shakllantirish, ularni milliy va umuminsoniy qadriyatlarga sadogat ruhida
tarbiyalash, o’qituvchilik kasbining nufuzi va pedagog kadrlar sifatini oshirish, maktab
o’quvchilarining bilim va ko’nikmalarini shakllantirish, o’quv-uslubiy majmualar, darsliklar va
o’quv-uslubiy majmualarni takomillashtirish maqsadida vaqt, Xalq ta’limi muassasalarining
xalqaro standartlarga javob beradigan zamonaviy modellarini yaratish to‘g‘risida, shuningdek,
Yangi O‘zbekistonni 2022-yilda rivojlantirish strategiyasini amalga oshirishga oid davlat dasturiga
muvofiq 2022-2026-yillarda Xalq ta’limini rivojlantirish milliy dasturi tasdiglandi. Unga ko’ra,
maktab ta’limining ilg’or jahon tajribasi asosida ishlab chigilgan Milliy o’quv dasturini to’liq tatbiq
etish hamda mahalliy va xorijiy mualliflar tomonidan yaratilgan zamonaviy darsliklarni amaliyotga
joriy etish, o’qituvchilik kasbining jamiyatdagi nufuzini oshirish, pedagoglar uchun qulay ijtimoiy
sharoitlar va o‘qituvchilar tomonidan ularning mehnatini munosib rag‘batlantirish, yoshlarga ta’lim
va tarbiya berish, ularning mamlakatimizda mas’uliyatini oshirish, ularning uzluksiz malaka
oshirishga bo‘lgan ehtiyojini oshirish, ta’lim muassasalari uchun milliy kadrlar zaxirasini
shakllantirish, etakchi maktab direktorlari va namunali o’qituvchilar uchun mezonlar va ular asosida
rahbar va pedagoglar faoliyatini baholash, umumta’lim maktablarida ma’naviy-ma’rifiy ishlarni
tizimli tashkil etish, ushbu yo’nalishda doimiy monitoring, baholash va prognozlash mexanizmlarini
yo’lga qo’yish, bu borada oila, aynigsa, ota-onalarning rolini oshirish; bolalarga ta’lim va tarbiya
berish, o’quvchilarning bo’sh vaqtini mazmunli tashkil etish, ularni kasb-hunarga yo’naltirish
tizimini  takomillashtirish, alohida ta’limga muhtoj bolalarni xalq ta’limi tizimiga
integratsiyalashuvini kuchaytirish va inklyuziv ta’lim jarayonlarini jadallashtirish, umumiy o’rta
ta’limda barcha axborot almashish jarayonlarini xalq ta’limi tizimini boshqarish bo’yicha yagona
dasturiy kompleks orqali amalga oshirish va bu boradagi elektron davlat xizmatlari ko’lamini
kengaytirish. tumanda umumiy o’rta ta’lim muassasalariga davomatni optimal darajaga yetkazish,
maktablarni zamonaviy namunalar asosida qurish, rekonstruksiya qilish va ta’mirlash, zarur jihozlar
bilan ta’minlash. Demak, yagona milliy o’quv dasturi umumiy o’rta ta’lim tizimida qo’llaniladigan
me’yoriy hujjatlar (tayanch o’quv rejalari, o’quv dasturlari, darsliklar, o’quv-uslubiy qo’llanmalar)
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uchun asos hisoblanadi. Yagona milliy o’quv dasturining magsadi — olingan bilimlardan hayotda
foydalana oladigan va zamonaviy jamiyatda o’zini topa oladigan shaxsni tayyorlashdir. Shunday
qilib, o’quvchilarda ijtimoiy moslashuv va faol fuqarolik kompetensiyasi, milliy va umuminsoniy
qadriyatlarni bilish, shaxs sifatida o’zligini anglash va ifodalash kompetensiyasi shakllanadi. Yangi
Milliy o’quv dasturining afzalligi shundaki, u real hayot bilan hamohang, o’qitish amaliy
ko’nikmalarni shakllantirishga asoslangan, hayot qiyinchiliklarini real imkoniyatlarga aylantirishga
qaratilgan, ijtimoiy xilma-xillikni baholashga garatilgan, Milliy o’quv dasturi samaradorligi
kafolatlangan, kompetentsiyalar darslarda, dasturning ta’lim jarayoni ishtirokchilarida
shakllantiriladi, shu jumladan talabalar uchun qulaylik, ijtimoiy moslashuvchanlik va faol
fuqarolikni aks ettirish nuqtai nazaridan afzalroqdir. Shunday ekan, Milliy o’quv dasturini amalga
oshirishda birinchi navbatda o’qituvchi yaxshi ma’lumotga ega bo’lishi va yangi metodlar bilan
qurollangan bo’lishi kerak. Mamlakatimizda yangi avlodni tarbiyalashdek mas’uliyatli vazifa eng
avvalo o’qituvchi zimmasiga tushadi. Bu ustoz ertaga bizning o’rnimizni egallab, yurtimizning
yorug’ kelajagi yo’lida xizmat qiladigan yoshlarning ma’naviy dunyosini shakllantiradi. Uning
cheksiz mehnati beqiyos xizmatidir. Yosh avlodni bilimli, savodli, ma’nan yetuk, jismonan sog’lom
etib tarbiyalashda o’qituvchining o’rni juda muhim. Farzand ertangi kunning umidi, uning kelajagi
bor. Mustagqilligimizning ilk kunlaridanoq farzandlarimizni har tomonlama barkamol avlod bo’lib
voyaga yetkazishga katta e’tibor qaratilmoqda. Shu bois ham bugungi o’qituvchilar
mamlakatimizda yaratilgan barcha imkoniyatlardan unumli foydalanishi, hech kimga bo’ysunmay,
zamonaviy ilm-fan sirlarini idrok etishda ta’lim samaradorligini oshirish yo’lida samarali mehnat
qilishi zarur. Bugungi kunda o’qituvchi qanday bo’lishi kerak? Zamonaviy o’qituvchi tinimsiz
mehnat qilishi, har tomonlama yangilikka intilishi, teran fikrlashi, ijodkor o’qituvchi bo’lishi, ilg’or
pedagogik va axborot texnologiyalaridan unumli foydalanish, yoshlarni ma’naviyatga yetaklash,
mukammal insoniy fazilatlarga ega bo’lish. U har jihatdan yetuk, o’z shogirdlariga yuksak o’rnak
bo’la oladigan ustoz bo’Imog’i lozim.Bizning fazilatimiz bola tarbiyasi va kamolotiga g’amxo’rlik
qilishda, bu mas’uliyat ustoz zimmasiga yanada yuksaladi. Bejizga Disterveg “har ganday
ta’limning asosiy omili 0’qituvchi va uning fikr dunyosidir” deb aytgan. O’qituvchi 0’z shogirdining
yetukligi orqali kelajak avlod poydevorini quradi. O’qituvchi zamon bilan hamnafas bo’lishi, zamon
bilan hamnafas bo’lishi kerak. Chunki buni zamonaviy fan taraqqiyoti talab qilmoqda. Zamonaviy
o’qituvchi nafagat o’z sohasining mutaxassisi bo’lishi, balki boshqalarni qiziqgtirgan barcha
sohalardagi so’nggi yangiliklardan xabardor bo’lishi kerak. Har qanday sohada mustaqil fikr
bildirish kerak. Zamonaviy o’qituvchi 0’z bilimi, tashqi ko’rinishi, ichki ma’naviy dunyosi bilan
shogirdlariga o’rnak bo’lishi, o’qituvchi o’quvchilar qalbiga yo’l topa oladigan, har narsada
shogirdlariga o’rnak bo’lishi kerak.

1-SHO‘BA ; MASHINASOZLIK VA MEXANIKADA INNOVATSION
TEXNOLOGIYALAR.



“NEXIA 3 AVTOMOBILINI TOM QISMINI TAYYORLASH TEXNOLOGIYASI”
Andijon davlat texnika instituti
“Texnologik mashinalar va jihozlari”
kafedrasi katta o‘qituvchi
Isaboev Toxirjon Mexmonovich

Annotatsiya: Mazkur maqolada “Nexia 3” avtomobili tom qismini tayyorlash texnologiyasi
o‘rganildi. Qismni ishlab chiqarishda qo‘llaniladigan materiallar, shakl berish usullari, shtamplash
jarayonlari, payvandlash va antikorroziya qoplamalarini qo‘llash texnologiyalari tahlil qilindi.
Shuningdek, mahsulot sifatini oshirish va ishlab chiqarish samaradorligini ko‘tarish bo‘yicha takliflar
berildi.

Kalit so‘zlar: Nexia 3 avtomobili, Tom qismi, Tayyorlash texnologiyasi, Kuzov detallari,
Shtamplash jarayoni, Payvandlash usuli, Geometriya aniqligi, Korroziyadan himoya

AHHOTaNus:B 1aHHOM cTaThe paccMOTPEHAa TEXHOJIOTUS U3TOTOBIICHHSI KPBIIU aBTOMOOMIIS Nexia
3. IlpoaHanu3upoBaHbl UCHOJb3yEeMbIE MaTepHajbl, METOJAbI (POPMOBAHUS, MPOLECCH INTAMIIOBKH,
CBapKM W HAHECCHHS aHTHKOPPO3MHHBIX MOKPBITUH. Takke IaHbl MPEIUIOKECHUS 1O TOBBIIICHHIO
KadyecTBa MPOIyKIHH U 3(pPEKTUBHOCTH TPOU3BO/ICTBA.

Karuesbie cioBa: Apromoomiis Nexia, Kpbima aBromo0wmiist, TexHosiorust u3roroBieHus, Jleramu
Ky30Ba, llpomecc mramnoBku, Meron cBapku, ['eomerpuyeckas TOYHOCTh, AHTHKOPPO3HOHHAS
3alIuTa.

Annotation:This article examines the manufacturing technology of the roof part of the Nexia 3
vehicle. It analyzes the materials used, forming methods, stamping, welding processes, and application
of anti-corrosion coatings. Suggestions are also provided for improving product quality and production
efficiency.

Keywords:Nexia 3 automobile, Car roof, Manufacturing technology, Body parts, Stamping
process, Welding method, Geometric accuracy, Corrosion protection

Kirish: Avtomobil kuzov qismlarini tayyorlash avtomobilsozlik sanoatida muhim va mas’uliyatli
texnologik bosqich hisoblanadi. Bu jarayon nafaqat tashqi ko‘rinishni shakllantirish, balki
avtomobilning mustahkamligi, yuk ko‘tarish qobiliyati, xavfsizligi va ekspluatatsion xususiyatlariga
ham to‘g‘ridan-to‘g‘ri ta’sir qiladi. Kuzovning eng muhim tarkibiy elementlaridan biri — bu tom qismi
hisoblanadi.

Avtomobilning tom qismi kuzovning yuqori qismini tashkil qilgan holda, tashqi muhit ta’siriga
eng ko‘p duch keladigan himoyaviy elementlardan biridir. U suv, qor, shamol va quyosh nurlari kabi
omillarga qarshi barer vazifasini bajaradi.

Shu bilan birga, u kuzovga tushayotgan statik va dinamik yuklamalarni qabul qilib, ularni boshqa

konstruksiya elementlariga tagsimlaydi. Shuning uchun, tom qismi yuqori mustahkamlikka, elastiklikka
va korroziyaga chidamlilikka ega bo‘lishi lozim.



Bugungi kunda turli markali avtomobillar orasida “Nexia 3” keng tarqalgan modellardan biri
hisoblanadi. Uning konstruksiyasida tom qismi yukori texnologiyalar asosida ishlab chiqarilib, umumiy
kuzov mustahkamligi va salon ichidagi xavfsizlik darajasini ta’minlashda katta ahamiyat kasb etadi. Shu
sababli, “Nexia 3" avtomobilining tom qismini tayyorlash texnologiyasini to‘liq va kompleks o‘rganish,
unda go‘llaniladigan materiallar, texnologik jarayonlar, shtamplash, payvandlash va antikorroziya
qoplamalarni tadqiq qilish bugungi kunda dolzarb ahamiyat kasb etmoqda

Ushbu maqolada aynan tom qismi tayyorlashdagi zamonaviy texnologik yechimlar, ishlab
chiqarish jarayonlari va ularning samaradorligi tahlil gilinadi, shuningdek, mahsulot sifatini oshirishga
qaratilgan takliflar bayon etiladi.

Tom qismini ishlab chiqarishda qo‘llaniladigan materiallar

Avtomobil tom qismi asosan ST14 yoki DX51D markali konstruksion yorug‘ prokatlangan
uglerodli po‘latdan tayyorlanadi. Bu po‘lat turlari shaklga solishga qulay, yengil va zanglashga chidamli
hisoblanadi.

Nexia 3  avtomobili tom  qismi  uchun ishlatiladigan  materiallar ~ xususiyatlari
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Tom gismi shtamplash jarayoni bosqichlari va tavsifi 2-jadval.
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Nexia avtomobili tom qismi payvandlash usullari tagqoslashi 3-jadval.
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Shtamplash jarayoni:Tom qismi shaklini berish uchun quyidagi bosqichlar amalga oshiriladi:

« Plastinani dastlabki shaklga keltirish (predformovka);

o Asosiy shtamplash (shtamplash matritsalari orqali);

e Ortigcha materiallarni kesish;

« Sifatni nazorat qilish.

Payvandlash texnologiyasi: Tom gismi boshqa kuzov qismlari bilan nuqtali kontaktli payvandlash
yordamida birlashtiriladi. Bu usul orqali yuqori mustahkamlikka ega birikmalar hosil qilinadi.
Qo‘shimcha ravishda, avtomatlashtirilgan robotlashgan liniyalar ishlatiladi.

Antikorroziya qoplamalar:Ishlab chiqarilgan tom qismi fosfatlash, gruntovkalash va
elektroforetik bo‘yash orqali zangdan himoyalanadi. Bu jarayonlar mahsulotning xizmat muddatini
uzaytiradi.

XULOSA: Avtomobilning tom qismi nafaqat tashqi ko‘rinishni, balki konstruktiv mustahkamlik
va salon xavfsizligini ta’minlaydigan asosiy qismlardan biri hisoblanadi. “Nexia 3” avtomobilida bu
qismni tayyorlashda yuqori texnologik standartlar, aniq material tanlovi va avtomatlashtirilgan
jarayonlardan foydalaniladi. Mazkur jarayonda shtamplash, payvandlash va antikorroziya himoyasidagi
zamonaviy yondashuvlar samaradorlik va mahsulot sifatiga ijobiy ta’sir ko‘rsatadi.

TAKLIFLAR

1. Yangi avlod shtamplash uskunalarini joriy etish orqali ishlab chigarish samaradorligini oshirish.

2. Payvandlash jarayonini to‘liq avtomatlashtirish orqali mehnat unumdorligini ko‘tarish.

3. Ekologik xavfsiz va uzoq muddatli antikorroziya qoplamalarni joriy etish.

4. Tom qismi mustahkamligini oshirish maqgsadida gibrid materiallardan foydalanish
imkoniyatlarini o‘rganish.
Foydalanilgan adabiyotlar ro‘yxati
Gulyaev A.P. Materialovedenie. — M.: Metallurgiya, 2009. — 512 s.
Belyaev N.M., Romanov V.P. Texnologiya kuzovnsix detaley avtomobiley. — M.: Mashinostroenie,
2015. — 416 s.
Safarov M.H., Rahimov I.A. Avtomobilsozlikda konstruksiya va materiallar. — Toshkent: «Fany,
2020. — 284 b.
Yusupov F.N. Payvandlash texnologiyasi. — T.: TATU nashriyoti, 2018. — 235 b.
ISO 683-1:2016. Heat-treatable steels, alloy steels and free-cutting steels — Part 1: Non-alloy steels
for quenching and tempering.
Chudakov Ye.A., Pavlov I.F. Proektirovanie i texnologiya avtomobilneix kuzovov. — M.: Mashgiz,
2013. — 389s.
UzAuto Motors. Nexia 3 kuzov tuzilishi va texnik pasporti. — Toshkent: Korxona materiallari, 2022.
Ulug‘muradov H. Avtomobil payvandlash jarayonlarida sifatni ta’minlash. — Samargand: SamDTI,
2021. — 198 b.
Welding Handbook. Welding Processes. — American Welding Society (AWS), Volume 2, 10th edition,
2012,
Ganiev J., Abdurasulov B. Metall goplamalar va korroziyadan himoya. — Toshkent: TTEI, 2019. —
205 b.

ROBOTLASHTIRILGAN PAYVANDLASH TEXNOLOGIYASI: SANOATDA
QO‘LLANILISHI VA AFZALLIKLARI
Usmonov Akbarali Isroiljon o‘g‘li
Andijon davlat texnika instituti. Labaratoriya mudiri.
Kirish. Zamonaviy sanoat tarmoglarida ishlab chigarish samaradorligini oshirish, aniglikni

ta'minlash va inson xavfsizligini ta'minlash dolzarb vazifalardan biridir. Bunday talablar fonida
robotlashtirilgan payvandlash (robotic welding) texnologiyasi keng qo‘llanilmoqda. Bu texnologiya
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aynigsa avtomobilsozlik, kemasozlik, og‘ir metall sanoati kabi sohalarda ishlab chiqarish jarayonlarini
avtomatlashtirishda muhim ahamiyat kasb etadi. Ushbu magolada robotlashtirilgan payvandlashning
turlari, afzalliklari, qo‘llanilish sohalari va inson mehnatining bu texnologiyadagi o‘rni tahlil gilinadi.
Robotlashtirilgan payvandlash — bu sanoat sohasida jarayonlarni avtomatlashtirish, aniglikni
oshirish, xavfsizlikni yaxshilash va ishni bajarish muddatini gisgartirishga xizmat giluvchi jarayondir.
Robotli payvandlash aynigsa katta hajmli va takrorlanuvchi ishlar uchun eng samarali hisoblanadi.
Robotlashtirilgan payvandlashning bir nechta turlari mavjud. Ushbu magolada biz ularning har birini
batafsil ko‘rib chiqamiz, ularning afzalliklari va qo‘llanilishini tushuntirib beramiz.[1]

1-rasm. Payvandlash roboti.

Ushbu tadgiqotda ilmiy-analitik yondashuv asosida ikkilamchi manbalar — sanoat magolalari,
robototexnika bo‘yicha ilmiy nashrlar hamda amaliy ishlab chiqarishdagi tajribalar o‘rganildi. Tahlil
jarayonida robotlashtirilgan payvandlash texnologiyasining asosiy komponentlari, qo‘llanilish
jarayonlari va natijalari umumlashtirildi.

Robotlashtirilgan payvandlash jarayoni — bu sanoat robotlari yordamida avtomatlashtirilgan
payvandlash texnologiyasidir. Ushbu robotlar dasturlashtirilgan harakatlar asosida metall buyumlarni
birlashtirish vazifasini bajaradi. Ular qayta dasturlanish xususiyatiga ega bo‘lib, turli ishlab chiqarish
sharoitlariga mos ravishda sozlanadi.

Bunday robotlar ko‘pincha payvandlash mash’alasi, sim yuboruvchi qurilma, boshqaruv bloki
va tozalovchi moslamalar bilan jihozlangan bo‘ladi. Payvandlash jarayonida mash’ala yuqori harorat
hosil gilib, metallarni eritadi. Sim yuboruvchi qurilma esa eritilgan joyga to‘ldiruvchi materialni etkazib
beradi. Bu esa biriktirish sifatini oshiradi va payvand chokining mustahkamligini ta’minlaydi.[2]

Robotlar harakatlanish erkinligi va aniqligi tufayli inson qo‘li yetmaydigan, tor va murakkab
joylarda ham ishonchli payvandlashni amalga oshira oladi. Ular 3 yoki undan ortiq o‘qlar bo‘ylab
harakatlanadi, bu esa ularga murakkab geometriyali buyumlarda ishlash imkonini beradi.

Robotlashtirilgan payvandlashning asosiy afzalliklari quyidagilardan iborat: har bir payvandlash
amali bir xil sifatda bajariladi; bir vaqtning o‘zida ko‘plab mahsulotlar yuqori tezlikda payvandlanadi;
insonning bevosita xavfli zonaga kirishini kamaytiradi. Material va energiya isrofini sezilarli darajada
kamaytiradi; Har xil mahsulotlar uchun gayta dasturlash imkoniyati mavjud.[3]

Xulosa. Robotlashtirilgan payvandlash texnologiyasi zamonaviy sanoat ishlab chigarish
jarayonlarining ajralmas gismiga aylangan. Ushbu texnologiya mahsulot sifati, ishlab chigarish tezligi
va xavfsizlik darajasini oshirishga xizmat gilmoqgda. Avtomatlashtirish orgali inson omilidan kelib
chigadigan xatoliklar kamaytiriladi, ishlab chigarish jarayonlarining bargarorligi ta'minlanadi.

Tahlillar shuni ko‘rsatadiki, robot payvandchilarning qo‘llanilishi aynigsa yirik hajmdagi va
takrorlanuvchi operatsiyalar talab gilinadigan tarmoglarda — avtomobilsozlik, og‘ir mashinasozlik,
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metall konstruktsiyalar yig‘ish va kema qurilishida samarali natijalar beradi. Biroq, bu texnologiyaning
joriy etilishi inson mehnatini to‘liq almashtirmaydi. Aksincha, malakali operatorlar va dasturchilar roli
yanada muhim ahamiyat kasb etadi.

Foydalanilgan adabiyotlar ro‘yhati:
Craig, J. J. (2018). Introduction to Robotics: Mechanics and Control (4th ed.). Pearson Education.
https://www.universal-robots.com/in/blog/what-is-robotic-welding
Mikell, G., Weiss, M., Nagel, R., & Odrey, N. (2010). Industrial Robotics: Technology, Programming,
and Applications. McGraw-Hill Education.

BALIQCHI TUMANIDA YENGIL AVTOMOBILLAR UCHUN SOVUTISH TIZIMIGA
TEXNIK XIZMAT KO‘RSATISHNI PO’STINI LOYIHALASH
Xolmamatov Mirzohid Abduvoyit 0’g’li (Andijon Davlat Texnika instituti, ” Avtomobil servis”
yo‘nalishi 3-kurs talabasi)

Anotatsiya: ushbu loyiha Baliqchi tumanida yengil avtomobillar sovutish tizimiga texnik
xizmat ko‘rsatish markazini loyihalashga bag‘ishlangan. Hozirgi vaqtda hududda yengil avtomobillar
sonining ortishi bilan sovutish tizimlarini sifatli va zamonaviy xizmat bilan ta’minlash ehtiyoji oshib
bormoqda. Loyihada markazning joylashuvi, texnologik jihozlari, texnik xizmat ko‘rsatish jarayonlari
va xavfsizlik talablariga alohida e’tibor qaratilgan. Markaz faoliyati sovutish tizimining samaradorligini
oshirish, avtomobillar xizmat muddatini uzaytirish va ekologik talablarni hisobga olgan holda ishlab
chiqilgan. Tadqiqot natijalari asosida servis markazini barpo etish bo‘yicha amaliy tavsiyalar ishlab
chiqildi.

Kalit so‘zlar: sovutish tizimi, texnik xizmat ko‘rsatish, servis markazi, yengil avtomobillar,
loyihalash, Baligchi tumani, ekologik talablar.

AHHOTAIMA: JlaHHBI TPOEKT TOCBAIIEH HPOCKTUPOBAHUIO LEHTPA TEXHUYECKOTO
OOCITy’)KUBaHHSI CUCTEM OXJIXJICHUS JIETKOBBIX aBTOMOOWiIeH B banbikunHCKOM paiione. B cBs3m ¢
POCTOM KOJIMYECTBA JIETKOBBIX aBTOMOOMJIEH B pEerMOHE BO3pacTaeT HeO0OXOIUMOCTh 00eCeUeHUsl UX
KaueCTBEHHBIM M COBPEMEHHBIM 00CTy ) XKHBaHHEM. B mpoekTe ocoboe BHIMAaHNE yIeTIeHO BEIOOPY MecTa
PacIoNoKeH!s IIEHTPa, TEXHOJIOTHYECKOMY OCHAILEHHIO, ITPoIleccaM TEXHUUYECKOro 00CITy)KMBaHUS U
TpeboBaHUsIM Oe30macHOCTH. JleaTenbHOCTh IIEHTpa HalpaBieHa Ha MOBbIMIEHHE 3()(EKTUBHOCTU
CHCTEM OXJaXACHUs, MPOAJICHHE CpOKa CIyXObl aBTOMOOMIEH M COONIOAEHHE 3KOJOTHYECKUX
craHgapToB. Ha ocHOBE pe3ynbTaToB HMCCIENOBAaHUS Pa3padOTaHbl MPAKTUYECKUE PEKOMEHIAIUHU TI0
CO3JJaHMIO CEPBHCHOIO LIEHTpA.

KiroueBble ciioBa: crucreMa OXJIaXICHUS, TEXHUYECKOE, CEPBUCHBIN ILIEHTp, JIETKOBBHIC
aBTOMOOWJIM , MPOEKTUPOBaHKE, BallbIKuMHCKHI palioH, 3KOIOrHYecKue TpeOOBaHMS.

Annotation: this project is dedicated to the design of a service center for the maintenance of
cooling systems of light vehicles in the Baliqchi district. Due to the increasing number of light vehicles
in the area, there is a growing need for high-quality and modern maintenance services. The project
focuses on the location of the center, technological equipment, maintenance processes, and safety
requirements. The center’s operations are aimed at improving the efficiency of cooling systems,
extending the service life of vehicles, and complying with environmental standards. Based on the
research results, practical recommendations for establishing the service center have been developed.

Keywords: cooling system, technical maintenance, service center, light vehicles, design,
Baliqchi district, environmental requirements.

Kirish. Bugungi kunda yengil avtomobillar sonining keskin ortib borishi transport vositalariga
xizmat ko‘rsatish infratuzilmasining rivojlanishini talab qilmogda. Aynigsa, avtomobil sovutish
tizimining to‘g‘ri va sifatli ishlashi transport vositasining umumiy ish faoliyati, ekologik xavfsizligi va
qulayligi uchun muhim ahamiyat kasb etadi. Sovutish tizimi motor haroratini me’yorida ushlab turadi,
agregatlarning ishdan chiqishini oldini oladi va transport vositasining xizmat muddatini uzaytiradi. Shu
sababli, sovutish tizimlariga muntazam texnik xizmat ko‘rsatish zarurati tobora ortib bormoqda.Baliqchi
tumani geografik joylashuvi, harorat sharoiti va transport oqimi nuqtai nazaridan yengil avtomobillar
uchun sovutish tizimlariga xizmat ko‘rsatish markazlarini tashkil etish uchun qulay hudud hisoblanadi.
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Afsuski, mavjud servis markazlarida sovutish tizimiga ixtisoslashgan texnik xizmat ko‘rsatish darajasi
yetarli emas, zamonaviy talab va texnologiyalarga javob beradigan infratuzilma va uskunalar
kam.Ushbu loyihada Baligchi tumanida yengil avtomobillar sovutish tizimiga texnik xizmat ko‘rsatish
markazini loyihalash masalalari o‘rganiladi. Markazning joylashuvi, texnologik jarayonlari, uskunalar
tanlovi va mehnatni tashkil etish tamoyillariga asosiy e’tibor garatiladi. Shuningdek, loyiha ekologik va
xavfsizlik talablarini hisobga olgan holda zamonaviy servis markazi tashkil etish imkoniyatlarini
ko‘rsatib beradi.Tadqiqot natijalari Baliqchi tumanida transport xizmatlarini rivojlantirish, texnik xizmat
sifati va avtomobil egalari uchun qulay shart-sharoitlarni yaratishga xizmat qiladi.

Mavzuga oid adabiyotlarning tahlili

Sovutish tizimlari va ularga xizmat ko‘rsatish bo‘yicha ko‘plab texnik adabiyotlar, ilmiy
magqolalar, GOST va boshga me'yoriy hujjatlar mavjud bo‘lib, ushbu manbalar loyihaning nazariy
asoslarini shakllantirishda muhim o‘rin tutadi.
Ushbu darslikda avtomobillarning texnik xizmat ko‘rsatish tizimi, jumladan sovutish tizimining
tuzilishi, ishlash printsipi va servisda ko‘rsatiladigan texnik xizmat turlari bayon qilingan. Kitobda
sovutish tizimining buzilish sabablarini aniqlash va ularga xizmat ko‘rsatish tartiblari haqida
ma’lumotlar berilgan.GOST 28084-89 — Avtotransport vositalarining texnik xizmat ko‘rsatish tizimlari
Ushbu me’yoriy hujjat asosida texnik xizmat ko‘rsatish po‘stlarini jihozlashda talab etiladigan minimal
sharoitlar, xavfsizlik me’yorlari va texnik reglamentlar aniqlanadi. Loyihani ishlab chigishda ushbu
hujjatga tayanish muhim.Kitobda sovutish tizimining asosiy turlari -suyuqlikli va havoli sovutish
tizimlari - hamda ularga xizmat ko‘rsatish texnologiyalari keng yoritilgan. Shuningdek, sovutish
tizimida ishlatiladigan materiallar va texnik vositalar haqida ham to‘liqg ma’lumotlar keltirilgan.So‘nggi
yillarda nashr etilgan ilmiy maqolalarda sovutish tizimi samaradorligini oshirish, ekologik xavfsizlikni
ta'minlash va servis tizimini modernizatsiyalash bo‘yicha yangi yondashuvlar tahlil gilingan. Aynigsa,
avtomobillarga xizmat ko‘rsatish bo‘yicha raqamlashtirilgan monitoring tizimlari haqidagi ishlar
loyihaga innovatsion yondashuv kiritish imkonini beradi.O‘zbekiston Respublikasining avtomobil
xizmat ko‘rsatish sohasi bo‘yicha qaror va strategiyalari xizmat ko‘rsatish infratuzilmasini rivojlantirish
bo‘yicha qabul qgilingan garorlar (masalan, “Avtomobil transporti xizmatlarini rivojlantirish strategiyasi
—2030) ham ushbu loyiha loyihaviy yechimlarining hududiy va iqtisodiy asoslanishini ta’minlaydi.

Tadqiqot metodologiyasi

Ushbu ilmiy ishda yengil avtomobillarning sovutish tizimiga texnik xizmat ko‘rsatish
bo‘yicha servis po‘stini loyihalashda zamonaviy muhandislik, iqtisodiy va ekologik yondashuvlar
asosida quyidagi tadqiqot metodlari qo‘llanildi:Analitik metod mavjud adabiyotlar, texnik hujjatlar,
statistika ma'lumotlari va servis markazlarining ishlash tajribasi tahlil qilindi. Jumladan, Baliqchi
tumanidagi mavjud avtomobil parki, servis infratuzilmasi va talab darajasi o‘rganildi.
Respublikamizning boshqa hududlaridagi mavjud servis po‘stlari bilan Baliqchi tumanidagi holat
solishtirildi. Ushbu metod orqali eng magbul loyiha yechimlarini sovutish tizimiga xizmat ko‘rsatish
bo‘yicha servis po‘stining o‘tkazuvchanligi, xizmat ko‘rsatish muddati, ishchi kuchi va texnik resurslar
bo‘yicha optimal parametrlar hisoblandi. Hisob-kitoblar Excel va AutoCAD dasturlarida amalga
oshirildi.Avtomobil ustalari, texnik xizmat ko‘rsatish sohasi mutaxassislari va muhandislar bilan
suhbatlar olib borildi. Ularning amaliy tajribasiga asoslanib, servis po‘stining funksional zonalari va
texnik jihozlar to‘plami Loyihalash metodiTadqiqot asosida servis po‘stining umumiy joylashuvi,
zonalari, ish joylari va texnologik jihozlar sxemasi ishlab chiqildi. Mehnatni tashkil etish va texnologik
ogimlar asosida loyiha chizmalari tuzildi. Iqtisodiy tahlil metodi loyihani amalga oshirish uchun zarur
bo‘lgan xarajatlar, xizmatdan olinadigan daromad, amortizatsiya va ekspluatatsiya xarajatlari asosida
loyiha samaradorligi baholandi.

Natijalar va muhokamalar

Tadqiqot davomida o‘tkazilgan tahlillar va hisob-kitoblarga asoslanib, quyidagi asosiy
natijalarga erishildi: Baliqchi tumanidagi ehtiyoj baholandi
tuman hududida ro‘yxatga olingan yengil avtomobillar soni 12 000 dan ortiq bo‘lib, ularning taxminan
70 foizi muntazam ravishda texnik xizmatga muhtoj ekani aniqlandi. Ayni vaqtda mavjud servis
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markazlarining quvvati ushbu talabni to‘liq qoplay olmayotgani kuzatildi. Servis po‘sti uchun optimal
hudud tanlandi.
Transport oqimi, avtomobillar zichligi va qulay transport infratuzilmasi hisobga olinib, servis po‘stini
tashkil etish uchun eng maqbul joy sifatida markaziy yo‘l bo‘yida joylashgan 600 m? yer maydoni tanlab
olindi.

Texnologik sxema ishlab chiqildi

Bu mavjud ehtiyojning katta qismini qoplaydi va tumandagi texnik xizmat sifati sezilarli
darajada yaxshilanadi.Iqtisodiy samaradorlikloyihani amalga oshirish uchun dastlabki sarmoya miqdori
taxminan 450 million so‘mni tashkil giladi. Hisob-kitoblarga ko‘ra, loyiha 2 yil ichida o‘zini oqlaydi.
Ishlab chiqarish xarajatlari va daromadlar tahlili asosida bu loyiha iqtisodiy jihatdan maqsadga
muvofiqligi tasdiglandi.Ekologik xavfsizlik ta'minlandi.Texnik xizmat ko‘rsatish jarayonida chiqgindilar
(antifriz, sovutish suyuqligi) ekologik me'yorlarga muvofiq utilizatsiya qilinadi. Maxsus yig‘ish va
saglash konteynerlari loyihaga kiritildi.

Tumandagi yengil avtomobillar uchun sovutish tizimiga tehnik hizmat ko’rsatish ishlari

Bugungi kunda yengil avtomobillar sonining ortishi bilan sovutish tizimlariga texnik xizmat
ko‘rsatishga bo‘lgan talab ham keskin oshib bormoqda. Aynigsa, Baliqchi tumanida transport vositalari
sonining ko ‘payishi, iqlim sharoitlari va mavjud servis markazlarining yetarli darajada rivojlanmaganligi
sababli yangi va zamonaviy sovutish tizimiga texnik xizmat ko‘rsatish postini loyihalash zarurati
tug‘ildi.

Servis postini loyihalash avvalo hududning imkoniyatlarini va mijozlar oqimini tahlil
qilishdan boshlanadi. Baligchi tumani aholisi va avtomobil egalari uchun qulay joy tanlash, xizmat
ko‘rsatish tezligi va sifati bilan ajralib turadigan markaz yaratish asosiy magsad qilib qo‘yiladi.

sovutish tizimiga texnik x<xizmat
ko' rsatish ishlari
]

[ Tumandagi yengil avtomobillar uchun |

(vizual ko’rik, suyuqllik
darajasi, sizintilar)
m

Dastlabki tashxis J

tekshirish
(daraja, sifat, kontentrasiva)

Radiatorni Nasosni Tormioatatiag
tozalash (pompa) tol=hicieh
a

Sovutish suyuqligini ]

Trubalarnmi,
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Loyihalash jarayonida birinchi navbatda, sovutish tizimi xizmat ko‘rsatish texnologik ketma-
ketligi ishlab chiqiladi. Bunga quyidagilar kiradi: sovutish tizimi diagnostikasi, sovutish suyuqligini
to‘liq almashtirish, tizimni yuvish, tozalash, bosim ostida sinovdan o‘tkazish va kerakli ehtiyot qismlarni
almashtirish. Har bir texnologik operatsiyani samarali va xavfsiz bajarish uchun kerakli maxsus
uskunalar tanlanadi: sovutish suyuqligi uchun almashtirish stansiyalari, gidravlik va pnevmatik test
qurilmalari, yuvish va tozalash moslamalari.Servis postining funksional joylashuvi ham alohida
e’tiborni talab qiladi. Hudud ergonomik tarzda loyihalanib, mashinalarning kirib-chiqishi oson, texnik
xizmat ko‘rsatish oqimi esa uzluksiz va tartibli bo‘lishi kerak. Diagnostika zonasi, yuvish zonasi va
ta’mirlash zonasi o‘zaro bog‘liq holda joylashtiriladi. Bu nafaqat ish samaradorligini oshiradi, balki
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xodimlar uchun qulay va xavfsiz mehnat sharoitlarini yaratadi.Sovutish tizimiga texnik xizmat
ko‘rsatish jarayonida ekologik va xavfsizlik talablariga alohida e'tibor qaratiladi. Ish jarayonida sovutish
suyugqliklari oqindilari maxsus yig‘ish va qayta ishlash tizimlari orqali to‘planadi. Shuningdek, postda
yong‘in xavfsizligi choralarini ko‘rish, shamollatish tizimini o‘rnatish va zararli gazlarni chiqarib
yuborish uchun maxsus ventilyatsiya tizimi tashkil etiladi.Loyihalash jarayonida post uchun zarur
bo‘lgan elektr ta'minoti va yoritish tizimlari ham hisobga olinadi. Uskunalarning barqaror ishlashi va
ishchilar xavfsizligini ta'minlash uchun elektr liniyalari va yorug‘lik darajasi normativlarga mos ravishda
rejalashtiriladi.Bundan tashqari, texnik xizmat ko‘rsatish postida ishchilarning samarali ishlashi uchun
dam olish xonalari, kiyinish xonalari va sanitariya-texnik inshootlar tashkil etiladi. Bu mehnat
unumdorligini oshirish va xodimlarning kasbiy salomatligini saqlashga xizmat qiladi.Xulosa qilib
aytganda, Baliqchi tumanida sovutish tizimiga texnik xizmat ko‘rsatish postini loyihalash nafaqat
avtomobil egalari uchun sifatli xizmat ko‘rsatish imkoniyatini yaratadi, balki transport sohasida
raqobatbardosh va iqtisodiy samarali servis tizimini shakllantirishga zamin yaratishdir.

Xulosa

Baligchi tumanida yengil avtomobillar uchun sovitish tizimiga texnik xizmat ko'rsatish postini
loyihalash avtomobil transportining ishonchliligini oshirish va ekologik xavfsizlikni ta'minlashda
muhim qadam hisoblanadi. Zamonaviy jihozlar va malakali xodimlar bilan jihozlangan post avtomobil
egalariga yugqori sifatli xizmatlarni taqdim etadi va ularning avtomobillarini uzoq muddatli ishlashini
ta'minlaydi.
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AHHOTanusi. B COBpeMEHHBIX YCIOBHUSAX OKCIUTyaTalld TPAHCHOPTHBIX CPEICTB CHCTEMBI
o0orpeBa CTEKOJ WTPAIOT BAXKHYIO POJIb B 00ECIEUeHHH OE30MaCHOCTH JBIKEHHS. DPQeKTUBHAS
paboTa 3THUX CHCTEM 3aBHCHUT OT TOYHOIO YIPABJICHMs MPOLIECCAMHM HarpeBa C Y4YeTOM BHEIIHUX
ycioBuid. B maHHOM cTaThe paccMaTpuBaeTcs pa3padoTKa IMEKTPOHHOTO MOYJIS YIIPABICHUS CHCTEMOM
o0orpeBa aBTOMOOMIIBHBIX CTEKOJI, 00ECIIEUYNBAIOLIETO ONTUMANBHBIN PEKUM pabOThI ISl Pa3IMUHBIX
KJIMMaTUYECKUX YCIIOBH.

KiarwueBbie cioBa: MUKPOKOHTPOJUIEP, MAIIUHOCTPOCHHE, aBTOMOOWMIbHAS JJIEKTPOHUKA U
ABTOMAaTH3HUPOBAHHBIC CHUCTEMbI YIPABJICHUS, TEMIICpaTypHbIC TPAJIUCHTHI, MOIYJIbHBIC YCTaHOBKH,
MOJYJIb yIpaBjieHus, [laTuuKu TeMIiepaTypbl U BIQXKHOCTH, MPOU3BOAUTENLHOCTh, CHIIOBBIC KITHOUU
(MOSFET), Unrtepdetic csizu (CAN-HHA), TEXHOIOTUIECKUE TTPOIIECCHI.

Abstract: In modern conditions of vehicle operation, glass heating systems play an important role
in ensuring traffic safety. The efficient operation of these systems depends on precise control of heating
processes taking into account external conditions. This article discusses the development of an electronic
control module for a car window heating system that provides an optimal operating mode for various
climatic conditions.

Keywords: Microcontroller, mechanical engineering, automotive electronics and automated
control systems, temperature gradients, modular installations, control modules, temperature and
humidity sensors, performance, power switches (MOSFET), communication interface (CAN bus),
technological processes.

Bsenenue

B ycnoBusix skcIutyaTayy TpaHCIIOPTHBIX CPECTB B XOIOAHBIX KJIMMAaTHUECKUX 30HAX CUCTEMBI
oborpeBa CTEKOJ CTAaHOBATCS KPUTHUYECKHM BaKHBIMU JJIs1 oOecrieueHus: 0e30MacHOCTH JIOPOMKHOIO
IBIDKEHMs. B mpomecce IBM)KEHUS aBTOMOOWIISL B XOJIOJHOE BpeMsl Tofla CTEKJA MOIBEPIKEHBI
0o0Mep3aHuI0 U 3all0TEBAHUIO, YTO CYIIECTBEHHO YXYIIIAeT BHUIMMOCTh U MOBBIIIAET PUCK JOPOKHO-
TPAHCIOPTHBIX TMpoucinecTBUil. CTaHJapTHBIE pelIeHus, IPUMEHsIeMble B CHCTeMax o0orpeBa, Kak
IpaBUiIO, 00JaNaloT (QUKCHUPOBAHHBIMH pEeXHUMaMH paboThl W HE CHOCOOHBI 3(PPEKTHBHO
aIalTHPOBATHCS K M3MEHEHHSIM OKPY KaIOIIeH Cpesibl.

Pa3BuTtHe TeXHONOrUM B 007aCTH aBTOMOOMIIBHON 2IEKTPOHUKHU U aBTOMAaTU3UPOBAHHBIX CUCTEM
VIpaBICHUS  OTKPHUIO HOBBIE BO3MOXKHOCTH  JUISI  TOBBIIEHHUS  APPEKTHUBHOCTH  pabOTHI
o0orpeBaTesbHBIX CUCTEM. VIcIonp30BaHNEe JaTUMKOB TEMIIEPATyphl, BIaXXHOCTH, CKOPOCTHU JABHKEHHUS,
a TaKKe alTOPUTMOB HHTEJUIEKTYAJIBHOTO YIPABIECHUS ITO3BOJISIET CO3/1aTh JJIEKTPOHHBIA MOYJIb,
CIOCOOHBIN AMHAMHUYECKU MOACTPAUBaThCA MOJ TEKYIMe KIMMAaTH4YeCKHe YCIOBUs, ONTUMU3UPOBATh
pacxof SHepruM 1 00eCIIeYNBATh 3AIIUTY OT IEePEeTrpeBa CTEKISTHHBIX AIIEMEHTOB.

TakuMm 00pa3zoM, LENbIO JAaHHOW pabOTHI SABISAETCS NMPOEKTUPOBAHHME 3JIEKTPOHHOTO MOJYJIS
YOpPaBJIEHUS TEXHOJOTUYECKUM IIPOIECCOM CHUCTEMBI O0OrpeBa CTEKOJ aBTOMOOWIIS, CIIOCOOHOTO
aJlalTUBHO PEryJIMPOBATh MMapaMeTpbl paboThl 000rpeBa ¢ yU4ETOM peasbHbIX YCIOBHH IKCILTyaTaluH.

Cucrema oborpeBa aBTOMOOMJIBHBIX CTEKOJI JOKHA 3PPEKTUBHO BBIIOIHATH CBOIO (DYHKIIMIO
IIPU Pa3IMYHBIX BHEIIHUX YCIOBUAX: 3MMOM IPU OTPUIATENIbHBIX TeMIepaTypax, B JOXKIJIUBYIO ITOTOY
IIPH BBICOKOW BIIAXKHOCTH, B MEXCE30HbE IpH Iepemnanax Temmeparypbl. OCHOBHBIE HENOCTATKU
CYIIECTBYIOIIUX PEIICHUH BKIIOUAIOT OTCYTCTBUE aIalTAllMU K OKPY’KAIOIIUM YCIIOBHSIM, IIOBBILIIEHHOE
SHEPTronoTpedIeHne U HEOCTAaTOUHYIO 3allUTy OT nmeperpeBa. Ha ocHoBe aHanmm3a 3Tux nmpooiaem ObLTH
c(OopMyTUPOBaHbI CIEIYIONNEe KOHKPETHBIE 3a/1aul pa3pabOTKU ANIEKTPOHHOTO MOJYJIsl YIIPaBJICHUS:

1. ®yHKUMOHAIBHBIE 3a]1a4H:

- ABTOMaTHYeCKOE BKIIIOUEHHE 000rpeBa MpU OOHAPYKEHUH YCIOBUHN pHCKa 00JIeICHEHUs WU
3aMOTEeBaHMSI CTEKOIT;

- PerynupoBaHue MOIITHOCTH HarpeBa B 3aBUCUMOCTHU OT BHEIIHEH TeMIIepaTypbl, BIAXKHOCTH U
JpyTUX (aKTOPOB;

- ABapuiiHO€ OTKITIIOUEHHE MTPU NEPErpeBe UM HEUCTIPaBHOCTSIX.

2. Texguuyeckue 3amaun:

- Pa3zpaboTka cxembl Ha 6a3e MUKPOKOHTPOJLIEPA;
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- NHTerpanus 7aT4uKoOB TEMIEPaTyphl U BIaXXHOCTH;

- Pazpaborka [10 ans ynpaBieHus] HArPEeBaTEISIMH.

3. DKcIulyaTallMOHHbBIC 3a]1a4H:

- MuHMMH3aLuUs SHEPronoTpeOIeHus;

- OGecneueHue paboOThI B IIUPOKOM TEMIIEPATYPHOM JHAIa30HE;

- [Ipocrora BcTpauBaHus B 3JE€KTPOCUCTEMY aBTOMOOMJIS.

[IpoekTupoBaHue MOAYJS BKJIIOYAET JTalbl: HCCIEJOBAHUE AaHAJIOrOB, (OPMHpPOBAHHE
TpeOoBaHui, pa3paboTKa anmapaTHOM 4YacTH, MPOrPaMMHOTO OOECHEeYeHHs, MOJCIUPOBAHHE H
TECTUPOBAHUE.

OCHOBHbBIE KOMIIOHEHTHI:

- MuxpoxonTposuiep (STM32 unu ESP32);

- Maruuku Temnepatypsl u Biaxsoctu (DS18B20, DHT22);

- Cunossie kiroun (MOSFET);

- UnTepoeiic cBsazu (CAN-mmHa).

ANTOpUTM ympaBJeHHs BKIOYAET: COOp JaHHBIX C TaTUMKOB, AaHAIIU3 YCIOBUMN, PETYIHPOBAHHE
MomHocT HarpeBa (IIIMM), aBapuiinble pexumbl. llepen BbIIyCKOM MpOTOTUIIA ITPOBOAUTCS
MonenupoBanue B Proteus/Altium. [lanee — nabopaTtopHbie UCIIBITAHUS C UMUTAIIMEH KIMMaTHYECKUX
YCIIOBHUIA.
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Pa3paboTka >7IEKTPOHHOTO MOMYJIS YIPABICHUS TEXHOJOTHYECKUM MPOLECCOM CHCTEMBI 00OrpeBa
CTEKOJ ~aBTOMOOWJII  TO3BOJIIET  TOBBICUTH  A(PQPEKTUBHOCTH PAaOOTBI  CHCTEMBI, CHHU3UTH
JHEPronoTpedlIeHne ¥ MOBBICUTH O€30IaCHOCTh  AKCIUTyaTallud TPAHCIIOPTHOTO  CPENCTBa.
[lepcneKTHBHBIM HAIIPABICHUEM PAa3BUTHS SBISETCS UHTETPALNS MOIYIISI C CHCTEMaMH MPETUKTHBHON
JMAarHOCTUKU aBTOMOOMIIS M HCIIOJb30BAaHMEM HCKYCCTBEHHOTO WHTEIUIEKTa Il MPOTHO3WPOBAHUS
YCIIOBUH OOJICIICHCHHUS.
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NEW INNOVATIONS IN THE AUTOMOTIVE INDUSTRY
Azimov Sarvarbek
Assistant teacher of Andijon State Technical Institute

Annotation: This article looks at the latest innovations in the automotive field, in particular,
technologies based on electric cars, autonomous driving systems and artificial intelligence. The article
analyzes the news in the global and Uzbek markets, and also discusses the existing shortcomings in the
industry and ways to eliminate them. The article will conclude with conclusions and proposals, which
will serve to determine the directions of future development of the Uzbek auto industry.

Keywords: automotive, electric cars, autonomous driving, artificial intelligence, innovation,
Uzbekistan auto industry, cyber security, environmental transport.

The automotive industry has undergone significant changes in the last decade on a global scale
and in Uzbekistan. Artificial intelligence, autonomous driving systems, electric cars and
environmentally friendly technologies have radically changed the global auto industry. And in
Uzbekistan, the industry is developing by expanding domestic production, developing electric cars and
attracting foreign investment.

Overseas news:

Autonomous driving systems: autonomous driving technologies are one of the most important
achievements in the automotive industry. Companies like Tesla, Waymo, and May Mobility are leading
the industry. They are improving systems based on sensors (LIDAR, radar, cameras) and machine
learning algorithms, expanding self-control of cars. For example, Tesla's Full Self-Driving (FSD) system
allows traffic on complex urban roads without driver intervention. Waymo, on the other hand, is testing
autonomous taxi services in several cities in the United States. In 2024, the safety and efficiency of these
systems were significantly improved, as new algorithms and high-resolution sensors helped increase
traffic safety. These technologies not only reduce driver errors, but also serve to reduce traffic congestion
and increase traffic efficiency. For example, autonomous vehicles can optimize road traffic to reduce
fuel consumption and emissions.

17



Electric cars and new energy sources: the field of electric cars (EV) is developing rapidly, since
the demand for environmentally friendly transport is growing. Lithium-ion batteries are now the main
source of energy for electric cars, but they have energy capacity and charging speed limits. A new fuel
cell prototype developed by MIT researchers is aimed at solving this problem. This technology can store
up to three times more energy compared to lithium-ion batteries, significantly increasing the mileage of
electric cars on one charge. For example, if current electric cars run an average of 400-500 km, new
technology can bring this figure to 1,000 km or more. At the same time, the development of hydrogen
fuel cells and other alternative energy sources is also underway, which will make transportation more
environmentally friendly in the future.

Cybersecurity: the proliferation of digital systems in automobiles (e.g. Internet-connected
navigation, autonomous driving, and infotainment systems) has increased the need for cybersecurity.
Hackers can infiltrate car systems and gain remote control or steal personal information. In 2024,
automakers and technology companies introduced automated threat management and blockchain-based
security systems to combat this problem. For example, blockchain technology is being used to protect
the car's software and encrypt data exchange. These systems not only increase security, but also help
strengthen consumer confidence.

Head - up displays (HUD): Head-up displays allow drivers to display important information
(speed, navigation, road signs) directly in the windshield, to avoid being distracted from the road.
Currently, this technology is used in about 2% of cars, but it is rapidly gaining popularity. For example,
premium brands such as BMW and Mercedes-Benz are offering HUD as standard on their flagship
models. This system not only increases safety, but also improves driving comfort, since the driver does
not need to look at the dashboard.

News in Uzbekistan:

Production of electric cars: Uzbekistan pays great attention to the development of environmentally
friendly vehicles in the automotive sector. In 2023-2025, a number of measures were implemented by
the state to support the production of electric cars and hybrid cars. In particular, the import of
technological equipment necessary for the production of an electric car was exempted from the customs
duty. This allowed local manufacturers to reduce costs and expand production. For example, companies
such as UzAuto Motors are negotiating with foreign partners to start producing electric cars. These
measures will serve to transform Uzbekistan into an electric car production center in the region.

Local production growth: the automobile industry of Uzbekistan has made significant progress
towards expanding domestic production. In 2024, the production of passenger cars increased by 6.8% to
more than 122 thousand units. This figure is due to the growth in production of models such as “Onix”
and “Damas”. These models, produced by UzAuto Motors, are in great demand in the domestic market,
and export opportunities are also expanding. The growth of local production not only brings economic
benefits, but also contributes to the creation of new jobs and the development of local industry.

Decreased imports: in the first quarter of 2025, car imports decreased by 3.26 times to only 6,794
units. This trend is due to the growth of domestic production and public policy on the regulation of
imports. For example, customs tariffs and local car support programs have helped reduce imports. As a
result, consumers prefer locally produced cars, which has a positive effect on the country's economy.

Price dynamics: in 2025, the price of new cars increased by 4.7% in Uzbek and 1.6% in US dollars.
This increase is explained by a decrease in imports, local production costs and high demand in the
market. For example, the price of models such as” Onix “and” Tracker " has increased due to increased
demand, but prices remain stable due to domestic production. While this situation makes buying new
cars a little more difficult for consumers, the growth of domestic production is expected to stabilize
prices in the long run.

On a Global scale, the automotive sector is developing rapidly in areas such as artificial
intelligence, autonomous driving, electric cars and cybersecurity. Uzbekistan, on the other hand, is
adapting to these global trends by expanding domestic production, developing electric cars and reducing
imports. These processes serve not only economic development, but also the formation of an
environmentally friendly and safe transport system. Although the automotive sector is developing
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rapidly in Uzbekistan and globally, there are a number of problems and restrictions. These problems
prevent the industry from developing more efficiently, but the proposed solutions to overcome them can
lead to positive results in the future. Below is a broader explanation of present-day deficiencies, proposed
solutions, and conclusion-proposals.

Present deficits

Decreased imports and increased prices: a sharp reduction in car imports in Uzbekistan was carried
out within the framework of the policy of supporting domestic production. While this policy helped
develop local auto industry, it led to an increase in the price of new cars. The increase in prices has a
negative impact on the purchasing power of the population, especially for middle-income families,
where buying a car is becoming more difficult. For example, the price of locally produced cars rose due
to high demand and increased production costs. Access to cheaper models of foreign brands is limited
due to decreased imports, which may have lowered competition in the market and further increased
prices. As a result, consumer choice options are limited, and many citizens prefer to use old vehicles
rather than buy a new car.

Infrastructure problems: electric cars are becoming more and more popular in Uzbekistan, but the
infrastructure necessary for their widespread use is not sufficiently developed. The number of electric
car charging stations is limited, especially outside large cities, where such infrastructure is practically
non-existent. This situation is a major disadvantage for electric car buyers, as the lack of charging
stations makes it difficult to use electric cars. In Tashkent, for example, the number of charging stations
is growing, but in regions and rural areas such opportunities are at a minimum. At the same time, large
investments are required to install and service charging stations, which come as an additional financial
burden to the public and private sectors.

Cybersecurity risk: the proliferation of digital systems in cars, such as internet-connected
navigation, infotainment systems, and autonomous driving functions, increase the risk of cyberattacks.
The lack of sufficient experience and resources in cyber security in Uzbekistan further complicates this
problem. For example, remote software updates (OTA — over-the-Air updates) are becoming more
common in modern cars, but these systems remain a weak point for cyberattacks. Hackars can penetrate
the car's control systems and threaten driver safety or steal personal information. Uzbekistan lacks
qualified specialists in this field and infrastructure for the implementation of modern cyber security
systems, which can slow down the digitization processes of the automotive industry.

Decrease in the secondary market: in 2024, car sales in the secondary market in Uzbekistan
decreased by 32.9%. This situation is associated with several factors: firstly, due to the increase in
demand for new cars and the rise in prices, many consumers continue to use them rather than sell old
cars. Secondly, due to the limited purchasing power of the population, demand in the secondary market
is declining. The decline of the secondary market indirectly affects the automotive sector, since this
market often plays an important role in the formation of demand for new cars. For example, people tend
to buy their old cars and buy new models, but the decline in sales in the secondary market is slowing
down this process.

Solutions:

Development of electric car infrastructure: for the widespread distribution of electric cars, it is
necessary to expand the network of charging stations. Uzbekistan can develop public-private partnership
projects in this area. For example, the allocation of subsidies for the installation of charging stations by
the state or the provision of tax incentives to private companies will accelerate the development of
electric car infrastructure. At the same time, the placement of charging stations not only in cities, but
also along regions and highways makes it convenient to use electric cars. For example, expanding the
network of charging stations in countries such as China and the European Union has contributed
significantly to the growing popularity of electric vehicles. Uzbekistan can study this experience and
develop a suitable strategy for itself.

Strengthening cyber security: it is important to implement Al-based security systems to ensure
cyber security in cars. These systems can detect potential threats in real time and take action against
them. At the same time, it is necessary to train local cyber security specialists in Uzbekistan. For

19



example, expanding cybersecurity education programs in universities and special training centers and
collaborating with professionals with international experience will increase the level of qualifications in
this area. In addition, integrating technologies such as blockchain into automotive systems can help
ensure data security. Such an approach not only protects the automotive industry, but also increases
consumer confidence.

Domestic production support: the development of domestic car production is important to stabilize
prices and increase competition in the market. Favorable conditions must be created by the state to attract
tax benefits, cheap loans and foreign investment to domestic producers. For example, companies such
as UzAuto Motors, together with foreign partners, can expand the production of new models. At the
same time, it is important to use energy-saving technologies and innovative materials to reduce the costs
of domestic production. This approach not only reduces prices, but also helps to improve the quality of
domestic cars.

Digitization and innovative materials: Uzbekistan is cooperating with China on the development
of innovative materials in road construction, and this experience can also be applied in the automotive
industry. For example, the use of lightweight and durable materials increases the fuel efficiency of cars
and reduces production costs. At the same time, the expansion of digitization processes, such as the use
of artificial intelligence and automated lines in car production, makes the domestic industry competitive.
This approach can make Uzbekistan a strong participant not only in the domestic, but also in the
international market.

Conclusions and suggestions: The automotive industry is developing rapidly globally in areas
such as artificial intelligence, autonomous driving and electric cars. Uzbekistan is adapting to these
global trends and taking important steps towards expanding domestic production and developing
environmentally friendly vehicles. However, restrictions such as reduced imports, infrastructure
problems and cyber security risks are hindering the development of the industry. To overcome these
problems, the following suggestions can be made:

Increasing electric car charging stations: expanding the network of charging stations through
public-private partnership projects and developing infrastructure in the provinces will accelerate the
popularity of electric cars. For example, subsidies and tax incentives encourage the private sector to
actively participate in this area;

Study of international experience in autonomous driving and cybersecurity: Uzbekistan can
cooperate with international companies to exchange experience in autonomous driving systems and
cybersecurity. At the same time, educational programs should be expanded to train local specialists;

Attracting foreign investment: creating favorable conditions for domestic car manufacturers, such
as attracting foreign investors through tax incentives and cheap loans, will increase the competitiveness
of the industry. This is especially important in the production of electric cars and the introduction of new
technologies.

These approaches will help to adapt the Uzbek automobile industry to global trends and make the
local market more stable and competitive. At the same time, the formation of an environmentally friendly
and safe transport system has a positive effect on the country's economy and the standard of living of
the population.
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ISHLAB CHIQARISH USKUNALARINI ERGONOMIK TALABLAR ASOSIDA
JOYLASHTIRISH
Akhmadbek Jalilov
Andijon davlat texnika instituti
Odiljonova Ruzixon Sanjarbek qizi
Andijon davlat texnika instituti 3-bosqich talabasi
Andijon davlat texnika instituti 3-bosqich talabasi

Annotatsiya. Ushbu maqolada ishlab chiqarish uskunalarini ergonomik talablar asosida
joylashtirish masalalari yoritilgan. Ish joylarining zamonaviy mehnat gigiyenasi va xavfsizlik
standartlariga mos tashkil etilishi xodimlar salomatligi, mehnat unumdorligi hamda ishlab chiqarish
samaradorligini oshirishga xizmat qiladi. Maqolada ishlab chiqarish tizimlarida ergonomikaning asosiy
tamoyillari, uskunalarning joylashuvidagi optimal masofalar, ishchilarning tana holati, ko‘rish zonalari
va harakat trayektoriyasi hisobga olingan holda tahlil qilinadi. Bundan tashqari, xalqaro standartlar
asosida ishlab chiqilgan tavsiyalar va ularni amaliyotda qo‘llash imkoniyatlari ham ko‘rib chiqilgan.
Tadqgiqot natijalari ishlab chiqarish muhitida ergonomik yondashuvlarni joriy etish orqali ish
sharoitlarini takomillashtirish bo‘yicha samarali yechimlarni taklif etadi.

Kalit so‘zlar. Ergonomika, ishlab chigarish uskunalari, mehnat muhofazasi, ish joyini tashkil etish,
sanoat dizayni, xavfsizlik standartlari, optimal joylashuv.

Kirish. Zamonaviy ishlab chiqarish jarayonlarida inson omilini hisobga olgan holda uskunalarni
joylashtirish muhim ilmiy-amaliy ahamiyatga ega bo‘lib bormoqda. Mehnat samaradorligi, xodimlar
salomatligini saqlash va ishlab chiqarish xavfsizligini ta'minlashda ergonomika fanining roli alohida
o‘rin tutadi. Ergonomika — bu inson faoliyatini u faoliyat olib borayotgan texnik tizimga moslashtirish
orqali mehnat unumdorligini oshirish, salomatlikni muhofaza qilish va charchoqlarni kamaytirish bilan
shug‘ullanuvchi fandir [1]. Ishlab chiqarish uskunalarining noto‘g‘ri joylashtirilishi ko‘plab
noqulayliklar, shu jumladan tana holatining buzilishi, mushak-skelet kasalliklari va ishlab chiqarishdagi
baxtsiz hodisalar xavfini oshiradi. Shu sababli, ishlab chiqarish sexlarida ergonomik talablarga rioya
qilish nafaqat inson salomatligini, balki ishlab chiqarishning umumiy samaradorligini ham oshirish
vositasi sifatida qaralmoqda [2]. Dunyo tajribasida xalqaro standartlar, jumladan ISO 6385:2016 —
“Ergonomik tamoyillarga asoslangan ish joylarini loyihalash umumiy tamoyillari” standarti asosida
texnologik uskunalarni optimal joylashtirishning ilmiy yondashuvlari ishlab chiqilgan [3]. Bu
yondashuvlarda insonning ko‘rish zonasi, yetish zonasi, tana harakati trayektoriyasi, shuningdek, ish
joyining balandligi va ishlash tezligi kabi mezonlar asos qilib olinadi. Bundan tashqari, 5S tizimi (seiri,
seiton, seiso, seiketsu, shitsuke) asosida ishlab chiqarish uskunalarining ergonomik joylashtirilishi
nafaqat ishlab chiqarish intizomini, balki xavfsizlikni ham mustahkamlaydi [4]. Ushbu tizim orqali ish
joylari tozaligi, saralanishi va qulay foydalanish tizimiga moslashtiriladi. O‘zbekiston korxonalarida
ham raqamlashtirish, avtomatlashtirish va xalqaro standartlarga moslash jarayoni davom etmoqda.
Biroq, ishlab chiqarishdagi ergonomik yondashuvlar hali to‘liq joriy qilinmagan. Shu bois, ushbu
magqolada ishlab chiqarish uskunalarini ergonomik talablar asosida joylashtirish masalalari, ularning
inson salomatligi va mehnat unumdorligiga ta’siri, shuningdek, xalqaro tajribalar asosida ishlab
chiqilgan tavsiyalar yoritiladi.

Metodika va vositalar. Ushbu tadqiqotda ishlab chiqarish muhitida uskunalarning ergonomik
joylashuvini baholash va takomillashtirish maqsadida bir nechta ilmiy-uslubiy yondashuvlar va amaliy
vositalar qo‘llanildi. Tadqiqot quyidagi bosqichlarda amalga oshirildi:
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Nazariy tahlil usuli. Avvalo, ergonomika va ishlab chiqarish muhitiga oid zamonaviy ilmiy
manbalar, xalgaro standartlar va ilg‘or xorijiy tajribalar o‘rganildi. Xususan, ISO 6385:2016, ISO 9241,
ISO 11226, va NIOSH (National Institute for Occupational Safety and Health) tomonidan ishlab
chigilgan mehnat joylarini loyihalash bo‘yicha metodik ko‘rsatmalar asos qilib olindi [1], [2].

Tajriba-observatsiya (kuzatuv) usuli. O‘zbekiston hududidagi bir nechta kichik va o‘rta ishlab
chiqarish korxonalarida joyida kuzatuv ishlari olib borildi. Uskunalar joylashuvi, ishchilarning tana
holati, harakat trayektoriyasi, ishlash oralig‘i, ish joyi balandligi va yoritish darajalari real sharoitda
baholandi. Har bir holatda ishchilarning mehnat qulayligi va charchoqqa garshi turg‘unligi o‘rganildi.

Ekspert baholash usuli. Muhandis-texnologlar, sanoat dizaynerlari va mehnat muhofazasi
bo‘yicha mutaxassislar jalb etilgan holda uskunalarning joylashuvi ergonomik ko‘rsatkichlar asosida
baholandi. Baholashda quyidagi mezonlar asos qilib olindi:

o ishchi o‘rni balandligi (optimal: 90—110 sm);

e operatorning qo‘l yetish zonasi (45—60 sm radiusda);

e ko‘rish burchagi (taxminan 15° yuqoriga va 30° pastga);

o harakatlarning soni va davomiyligi.

Grafik-modellashtirish usuli. Uskunalarning joylashuviga oid optimal yechimlar AutoCAD va
SketchUp dasturlari orqali modellashtirildi. Ushbu maketlar asosida ishlab chiqgarish sexlarida
uskunalarni joylashtirish uchun ergonomik sxemalar ishlab chiqildi. Bundan tashqari, ishchilar
harakatlari va harakat oralig‘i Manikin Simulation dasturi yordamida vizual analiz qilindi.

So‘rovnoma va intervyu. Ishchilarning ergonomik holatlar haqidagi fikrlarini aniqlash magsadida
anonim so‘rovnomalar va yarim tuzilgan intervyular o‘tkazildi. So‘rovda quyidagilar o‘rganildi:

e jismoniy charchoq darajasi;

o harakatdagi noqulayliklar;

o asbob-uskunalarga yetish qulayligi;

e umumiy ish joyi qoniqish darajasi.

Natijalar statistik jihatdan Excel va SPSS dasturlari yordamida tahlil qilindi.

Natijalar. O‘tkazilgan kuzatuv, baholash va modellashtirish natijalari asosida ishlab chiqarish
uskunalarini ergonomik talablar asosida joylashtirish bo‘yicha bir gator muhim ilmiy-amaliy xulosalar
olindi. Quyida asosiy natijalar tafsilotlari bilan keltirilgan:

Uskunalarning optimal joylashuvi. Tajriba va ekspert baholashlar natijasida quyidagi ergonomik
me'yorlar ishlab chiqarish sexlari uchun eng magbul deb topildi:

|Erg0n0mik parametr HOptimal diapazon HIzoh ‘
|Ish joyi balandligi H90—1 10 sm HO‘rta bo‘yli insonlar uchun universal ‘
|Q0‘1 yetish zonasi H45—6O sm radiusda HDoimiy ishlatiladigan asboblar uchun ‘
|K0‘rish zonasi H15° yuqoriga, 30° pastga HMonitor, boshqaruv panellari uchun ‘
Uskunalar orasidagi 80-120 sm Harakat erkinligi va xavfsizlik uchun

masofa

Uzoq muddatli ish oralig'i 60 daqiga + 5 daqiga|Mushak-skelet kasalliklarining oldini olish

tanaffus uchun

Mazkur me’yorlar asosida ishlab chiqarish korxonalarining chizmalarida modellashtirish olib
borildi.

Ishchi tana holati va harakat trayektoriyasi. Manikin Simulation dasturida bajarilgan
modellashtirish natijalariga ko‘ra:

e Asbob-uskunalar qo‘l yetish oralig‘ida joylashtirilganda ishchining tana harakati 25% ga
kamaydi.

o Og‘ir uskunalarni pastki darajaga, engil va ko‘p ishlatiladigan uskunalarni ko‘krak balandligida
joylashtirish orqgali orqa mushaklardagi bosim 32% ga qisqardi.

o Ikkilamchi (kam ishlatiladigan) jihozlar yuqori yoki uzoq burchaklarga joylashtirilganda
samaradorlikka salbiy ta’sir qilmagan.
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So‘rovnoma natijalari. 40 nafar ishchi ishtirok etgan so‘rovnoma natijalari:

| So‘rovnoma savoli “ “Roziman” deganlar (%)‘
| Uskunalar joylashuvi ishni qulaylashtiradi | 87.5% |
| Harakatlarim ortiqcha emas, me’yorda deb hisoblaymanH 82.5% ‘
| Ergonomik jihatdan yaxshilanish sezildi H 77.5% ‘
| Tana charchog‘i kamaygani sezildi “ 72.5% ‘

Ergonomik sxema ishlab chiqildi. AutoCAD asosida quyidagi 3 zonali uskunalar joylashuvi
sxemasi taklif etildi:

e A zona — asosiy ish harakatlari zonasi (doimiy ishlatiladigan uskunalar).

e B zona — qo‘shimcha uskunalar (vaqti-vaqti bilan foydalaniladigan).

e C zona — omborlash, texnik xizmat va nazorat moslamalari.

Munozaralar. Tadqiqot natijalari shuni ko‘rsatdiki, ishlab chiqarish uskunalarini ergonomik
talablar asosida joylashtirish nafaqat ishchilarning jismoniy holatini yaxshilash, balki ishlab chigarish
samaradorligini sezilarli darajada oshirish imkonini beradi. Olingan natijalar xalqaro standartlar va ilg‘or
amaliyotlar bilan mos keladi, bu esa ularning amaliy ahamiyatini tasdiqlaydi [1], [2].

Ergonomik me'yorlar asosida joylashtirilgan uskunalar operatorlarning ortiqcha harakatlarini
kamaytirib, mushak-skelet tizimidagi zo‘rigishlarni sezilarli darajada yengillashtiradi. Bu esa o‘z
navbatida charchogqni kamaytirish va ish sifatini oshirishga yordam beradi [3]. So‘rovnomalar
natijalaridan ko‘rinib turibdiki, ishchilar ergonomik muhitda ishlashni yuqori baholagan va jismoniy
yuklanishlarning kamayganligini ta’kidlaganlar.

Shuningdek, ergonomik talablarga muvofiq uskunalar joylashuvi ishlab chiqarish jarayonining
xavfsizligini oshirishda muhim rol o‘ynaydi. Uskunalar orasidagi masofa va ishchi harakat
yo‘nalishlarining to‘g ri tashkil etilishi baxtsiz hodisalar xavfini kamaytiradi. Bu jihatlar, aynigsa, yuqori
intensivlikdagi ishlab chiqarish sexlarida muhim ahamiyat kasb etadi [4].

Biroq, ergonomik yondashuvlarni joriy etishda ayrim qiyinchiliklar mavjud. Masalan, mavjud
uskunalarning texnik parametrlarining cheklanganligi, joy yetishmasligi va ishlab chiqarish jarayonining
murakkabligi ba’zan optimal joylashtirishga to‘sqinlik qiladi. Shu sababli, ishlab chiqarish tizimlarida
ergonomik dizayn konsepsiyalarini dastlabki bosqichlardan hisobga olish zarur.

Bundan tashqari, ergonomik talablar asosida uskunalarni joylashtirish jarayonida xodimlarning
fikrini inobatga olish, ularni o‘qitish va jamoaviy ish uslublarini shakllantirish samaradorlikni yanada
oshiradi. 5S tizimi kabi tizimli yondashuvlar ergonomik muhitni yaratishda muhim yordamchi vosita
bo‘lib xizmat qiladi.

Umuman olganda, ergonomik talablar asosida ishlab chiqarish uskunalarini joylashtirish nafagat
inson omilini himoya qilish, balki korxonaning iqtisodiy samaradorligini oshirish uchun ham zarurdir.
Kelgusida bu yo‘nalishda yanada chuqur tadqiqotlar olib borish va amaliyotda yangi innovatsion
echimlarni joriy etish tavsiya etiladi.
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MASHINA MEXANIZMLARIDA QO‘LANILADIGAN VAL TURLARINING TAHLILI.
Alisherov Tohirjon'!, Umarov Abduraximjon?,
1.Andijon davlat texnika instituti,
2.Andijon davlat texnika instituti,
Annotatsiya: Maqolada mashina mexanizmlarida qo‘laniladigan val turlari haqida so‘z
yuritiladi.
Kalit so‘zlar: Val, o‘qlar, Tirsakli, termik ishlov, uglerodli, po‘latlardan, detallarini.

Val va o‘qlar turli yuklanishlarda ishlagani uchun ham ular mustahkamligi yuqori, yaxshi kesib
ishlov beriladigan, yuqori elastiklik moduliga ega bo‘lgan materiallardan tayyorlanadi. To‘g‘ri shaklli
val va o‘qlar asosan uglerodli va legirlangan po‘latlardan tayyorlanadi. Murakkab shaklli vallar katta
dinamik yuklanishlarda ishlagani uchun ham ularning materialiga bir muncha yugqori talablar qo‘yiladi.

Shuning uchun ham ular po‘latlardan tayyorlanganda qo‘shimsha ravishda qizdirib bosim ostida
(misol uchun, bolg‘alab) ishlov beriladi. Bunday murakkab shaklli detallar ko‘pincha cho‘yanlardan
tayyorlanadi. Chunki cho‘yanlar po‘latga nisbatan yengil va arzon bo‘lib, yaxshi quyilish xossalariga va
oquvchanlikka ega bo‘ladi.

Termik ishlov berilmaydigan vallar va o‘qlar odatda Cr5, Ct6 po‘latlaridan; termik ishlov
beriladiganlari esa 45, 40X po‘latlaridan tayyorlanadi. Sirpanish ishqalanishida ishlaydigan tezkor vallar
20, 20X, 12XH3A po‘latlaridan tayyorlanadi. O‘qlar va vallar mashinaning detallarini mustahkam
turishi hamda xarakatni 1chi detaldan 2 chi detalga yo‘naltiruvchi detaldir. O‘qlar va vallar ishlash
holatiga ko‘ra tubdan farq qiladi.

I —rasm.

O‘q detal bilan aylanishi hamda aylanmasligtham mumkin. Bunga misol, yuk ko‘tarish
mexanizmining blok o‘qlari shkiv bilan birga aylanmaydi. (1-rasm a), poyezd vagonlarining o‘qlari
g’ildirak bilan bevosita birga aylanadi (1-rasm b). Ba’zi hollarda vallar o‘q vazifasiniham bajaradi
hamda detallarni mahkam turishi uchun va shu detal bilan bevosita birga aylanadi. Shundan so‘ng val
eguvchi kuch hamda burovchi moment xosil bo‘ladigan kuchlanishlarga ishlaydi, o°q esa faqat eguvchi
kuch ta’siridagi kuchlanishga ishlaydi.

O‘qlar tuzilishiga ko‘ra ko‘pincha tekis bo‘lsa, vallar to‘g’ri tekis, hamda pog’anali, egiluvchan,
tirsakli, bo‘ladi. Sanoatda eng ko‘p ishlatiladigani esa to‘g’ri vallardir. Ular, pog‘onali hamda tekis
bo‘ladi. 2- rasm (a) da to‘g’ri val va undagi shponka detallarni joylashtirish uchun hamda
mahkamlashga xizmat qiladi.
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2-rasm. Vallarning turlari.
(2- rasm b) da samolyot reduktorining val-shesternyasi ko‘rsatilgan. Val yengil bo‘lishi uchun ichi
g‘ovak holatda tayyorlanadi. Valning oxiri shlitsali bo‘lib, muftani biriktirish uchun xizmat qiladi.

Tirsakli vallarni porshenli mashinalarida (dvigatel, kompressorlar va boshqalarda) qo‘llaniladi.
Dizel M-17 ning tirsakli vali 3- rasm v da ko‘rsatilgan. Ushbu valga detallarni mahkamlash uchun chap
tomondagi shponka hamda o‘ng tomondagi flanets yordamida amalga oshiriladi.

Egiluvchan vallar aylanma harakatini buralgan holatda, (bunga misol avtomobillarda) aylanma
harakatni uzatish qutichasi, validan tezlikni o‘lchash moslamasiga uzatib beradi.

R

3 —rasm. TS valarning turlari.

Val va o‘qlar konstruktsion po‘latlardan tayyorlangan bo‘lib, zaruriyat tug‘ilganda sirtlarning
qattiqligini oshirish uchun termik ishlov beriladi.

XULOSA

Tirsakli hamda og‘irligi nisbatan katta bo‘lgan vallar mustahkamligi birmuncha yuqori darajada
bo‘lgan cho‘yandan tayyorlanishi mumkin. Vallar ishlash sharoitiga qarab mustahkamlikka, bikirlikka
va titrashga hisoblanadi. Vallarni mustahkamlikka hisoblash plastik deformatsiya hosil bo‘lishining va
vaqtdan oldin sinib ketishining oldini olish uchun bajariladi. Ma’lumki, bunday vaziyatda vallar o‘ta
yuqori yuklanish bilan harakatda bo‘lganida sodir bo‘lishi mumkin. Bunga sabab, tasodifiy omillar va
mashinani ishga tushirish davri hisoblanadi.

PROSPECTS OF USING POLYMER MATERIALS IN MECHANICAL ENGINEERING
Bahodirov G‘iyosbek Murodjon o‘g‘li
Assistant teacher of Andijon State Technical Institute

Annotatsiya: Mashinasozlik — zamonaviy sanoatning asosiy tarmoqlaridan biri bo‘lib, unda turli
materiallardan  foydalanish muhim ahamiyatga ega. So‘nggi yillarda polimer materiallar
mashinasozlikda keng qo‘llanila boshladi. Polimerlar — bu engil, korroziyaga chidamli va ishlab
chiqarishda tejamkor materiallar bo‘lib, ular metallarni qisman yoki to‘liq almashtirishi mumkin.
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O‘zbekistonda mashinasozlik sohasi, xususan, “UzAuto Motors” va unga butlovchi gismlar yetkazib
beradigan korxonalar polimer materiallardan foydalanishni kengaytirmoqda.

Kalit so‘zlar: mashinasozlik, polimerlar, termoplastiklar, termoreaktiv polimerlar, kompozit
polimerlar, yengillik, korroziyaga chidamlilik.

AHHOTanus: MalmmHOCTPOUTEIBHAS OTPACIIb TOCTOSHHO PA3BUBACTCS 3a CYET BHEIPEHHS HOBBIX
TEXHOJIOTHH, CTPEMSCh TOBBICUTH JS(PPEKTUBHOCTh TMPOM3BOACTBA, KA4eCTBO NPOAYKIHMUA U
IKOJIOTHYECKYIO0 YCTOMYMBOCTh. JlazepHast cBapka HWrpaeT BaXHYIO pOJIb B aBTOMOOWIBHOU
MPOMBIIIJICHHOCTH B TOCJIEAHUE JIECATHIICTHS, MOCKOJIbKY OHAa 00ECHEeuMBAET BBICOKYIO TOYHOCTH,
NPOYHbIE CBAPHBIC BBl 1 BO3MOXXHOCTH aBTOMATH3aLIUH.

KiroueBble cj10Ba: MaTMHOCTPOCHHE, TIOJIMMEPHI, TEPMOILIACTHI, TEPMOPEAKTUBHBIC ITOJIUMEPHI,
KOMITO3UIIMOHHBIE TIOJIUMEPBI, JIETKOCTh, KOPPO3UOHHASI CTOUKOCTb.

Annotation: Mechanical engineering — modern industry main from networks one then different
from materials use important importance has. Last in years polymer materials in mechanical engineering
wide apply Polymers are lightweight, corrosion resistant resistant and working in the release economical
materials they are metals partially or complete replacement possible. In Uzbekistan mechanical
engineering industry, in particular, “UzAuto Motors” and to him/her component parts delivery giving
enterprises polymer from materials use is expanding.

Keywords: mechanical engineering, polymers, thermoplastics, thermosetting polymers,
composite polymers, lightness, corrosion resistance.

Polymers are chemical from compounds organization found special materials in mechanical
engineering different in forms are used . Their main types the following: thermoplastics, thermoreactive
polymers, composite polymers, elastomers. This polymer types use sectors according to one by one
difference does.

Thermoplastic to polymers polyethylene (PE), polypropylene (PP) and such as polyvinyl chloride
(PVC) materials Thermoplastic polymers are temperature under the influence soft to the situation
passing and when cooling again hardening polymer materials. These process one how many times
recurrence possible Although the polymer main chemical structure unchanged Therefore, thermoplastics
again processing to give and form to give for comfortable is considered.

Thermosetting to polymers epoxy resins and phenol resins Thermosetting polymers ( also called
thermosets ) — these one times heated form when given permanent hardening polymer Thermoplastics
different as a die, thermosetting polymers from cooling then again They do not soften. chemical reaction
as a result network-like or three dimensional structure harvest does and this structure again when heated
insoluble or to change does not occur.

Composite to polymers carbon fiber-reinforced (CFRP) and glass- fiber-reinforced (GFRP)
plastics. Composite polymers are two or from it more than different of materials ( usually polymers and
reinforcing fibers ) from the combination organization found , whole and improved physical , mechanical
or chemical to properties has was materials. Of which use main purpose — main polymer weak sides
strengthening ( e.g., strength , elasticity , temperature resistance) endurance ).

To elastomers and rubber and silicones Elastomeric polymers are high elasticity to the feature has
polymer materials they are when stretched (often own 5-10 times its length more) stretched out , outward
power take when thrown original to the shape again comes. Simple as in other words, they rubber or
rubber such as are substances.

Polymers main Features — lightness, corrosion resistance endurance, electricity not to pass and
processing to give These features are them in mechanical engineering use makes it ideal for.

Polymer materials mechanical engineering different in the fields wide applies to:

In the automotive industry polymers the most many used from materials is one . Car working
release in the industry them different in parts from polymers is used . For example of the car internal and
external parts, engine parts, light in constructions polymer from materials is used.

Cars internal and external parts was bumpers, interior panels and grills made of polypropylene
(PP) or ABS plastic is prepared . Also car engine parts was air filter boxes and manifolds

26



thermosetting from polymers working will be issued. The UzAuto Motors enterprise in Uzbekistan car
in parts polymer from parts wide This car uses Reduce weight by 20-30% and save fuel thrift increases.

Polymer materials other to materials than one how much to the advantage has . This thing in
mechanical engineering especially cars working in the release clear to the eye thrown away. Polymer
materials advantages seen if we are lightness, corrosion resistance durability, economy, design freedom,
ecological aspects to bring possible.

Polymer materials relief quality seen if we are: to metals 3-5 times more than lighter . This is
especially true for cars . and in aviation important — for example, a car 100 kg weight reduction 0.5 liters
/100 km fuel saves. Polymer materials to corrosion endurance to the adjective As for ~ moisture, acid
and other chemical to substances resistant into metals than farther service Polymer materials thrift quality
injection casting and 3D printing release such as methods with cheap and fast working Polymer materials

design freedom quality using complicated shapes easily create possible. Ecological aspects as
for some polymers ( e.g , biopolymers) decomposable plastics ) recycled processed and to the
environment damage reduces .

Plastics advantages: construction weight reduces; transport and assembly works size reduces;
lifting transport equipment power reduce opportunity gives; metal-free constructions application
possible Disadvantages: long for a period of time endurance scarcity , wear and tear ; strength low and
deformability high ; heat tolerance low of virginity scarcity[ 1].

In Uzbekistan mechanical engineering industry mainly automotive industry and village farm
machines working to release . polymer materials used. "UzAuto Motors" enterprise working releasing
in cars polymer parts wide For example , bumper and 80% of interior details are made of polymers
consists of. Village farm in their cars polymers water pipes, filters and other in parts is used because they
light and to corrosion resistant. Polymer in materials Also works in Uzbekistan is issued. For example
Andijan and In Tashkent polymer working release factories polypropylene (PP) and such as polyethylene
(PE) materials delivery gives. But In Uzbekistan high technological polymer produce composites (CFRP,
GFRP) release limited . Therefore, many in cases raw material China and Imported from Russia.

Current at the time polymer materials motor transport 30 thousand in the vehicle close part 1/3
share in has. All become car working release for about 39 types kind of main from polymers used|[ 2].
In cars used from 70% of polymers excess four polymers to the extent right comes from: polypropylene,
polyurethane, polyamides and polyvinyl chloride[ 3].

Polymer the materials are also different materials such as in mechanical engineering safe
application for special tests will be held condition. Special tests , mechanical tests, temperature tests,
chemical tests, fire endurance tests to bring possible.

Polymer materials Mechanical in the tests stretching and pressure tests his/her strength For
example, polypropylene for this The indicator is around 20-40 MPa. Their temperature in the tests of the
material melting point and deformation temperature Chemical in the tests polymer chemical to
substances endurance is measured, this his/her far term stability shows. Fire endurance in the tests and
to the UL 94 standard according to , polymer burning features is evaluated.

Conclusion and suggestions: Polymer materials in mechanical engineering lightness, economy and to
corrosion endurance such as advantages because of important place Automotive, aviation, energy and robotics
such as in the fields polymers traditional materials replacing, efficiency is increasing. In Uzbekistan from polymers
use "UzAuto Motors" as enterprises through developing, but composite materials working release and again
work infrastructure expansion necessary. In the future nanotechnology, biological decomposable polymers and
3D printing release such as news mechanical engineering further develops and stable does.
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AVTOMOBIL YO‘LLARIDA INSON XAVFSIZLIGINI TA‘MINLASH
SAMARADORLIGINI OSHIRISH.
Meliqo‘ziyev Abdulaziz Rasuljon o‘g‘li
Andijon davlat texnika instituti “Transport logistikasi” kafedrasi assistenti
Ismoilov Yahyobek Isogjon o‘g‘li
Andijon davlat texnika isntituti YHTE guruhi talabasi

Annotatsiya: Avtomabil yo‘llarida inson xavfsizligini ishonchli taminlash,yo‘l transport
hodisalarini oldini olish va yo‘l harakati qoidalarini keng targ‘ib qilish va haydovchilarga ta‘lim berish
orgali odamlarning habardorligini oshirish muhim hisoblanadi. Davlat organlari va jamoatchilik
tashkilotlari o‘rtasida yaqindan hamkorlik qilish zarur,chunki yo‘l havfsizligi umumiy masul
hisoblanadi.

Kalit so‘zlar: yo‘l harakati havfsizligi, qonun va meyorlar, avarya sabablarini o‘rganish, yo‘l
harakati havfsizligini monitoring qilish, jamoat transporti havfsizligini taminlash.

Kirish. Hammamizga yaxshi ma’lumki, hozirgi davrda insoniyat hayot va faoliyatini transport
vositalarisiz tasavvur etish juda giyin. Chunki uning deyarli barcha yumushlarida transport vositalari
xizmatidan keng foydalanilmoqda.

Bu o‘rinda, mazkur transport vositalarining harakatlanishi uchun avvalo bexatar, zaruriy
sharoitlar bilan ta’minlangan, keng va ravon yo‘llarning ahamiyati beqiyosdir. Albatta, uning
bexatarliligi insonlar tomonidan ushbu transport vositalaridan ganchalik to‘g‘ri foydalanishlariga va
belgilangan tartib-qoidalarga qat’iy rioya etishlariga ham bevosita bog‘liq.

Xalqaro ekspertlar tomonidan bildirilayotgan fikrlarga ko‘ra, bugungi kunda og‘ir oqibatli yo‘l
transport hodisalari (YTH) sonining ko‘payib borayotganligi jahon hamjamiyatini tashvishga solmoqda.
Butunjahon sog‘ligni saqlash tashkiloti tomonidan berilgan so‘nggi ma’lumotlarga ko‘ra, yo‘l-transport
hodisalari natijasida har yili 1,25 millionga yaqin inson hayotdan erta ko‘z yumadi va 20 milliondan
ortig‘i turli darajadagi tan jarohatlari olib, ularning ko‘pchiligi nogiron bo‘lib qolmoqda.

Prezidentimiz tomonidan 2017 yil 11 iyuldagi “Yo‘l harakati xavfsizligini ta‘minlash tizimini
yanada takomillashtirish chora-tadbirlari to‘g‘risida”gi PQ-3127-sonli, Vazirlar Mahkamasining 2018
yil 19 maydagi “Yo‘l xavfsizligini ta’minlash tizimini yanada takomillashtirish chora-tadbirlari
to‘g‘risida”gi 377-sonli Qarorlari, shuningdek, “2018-2022 yillarda yo‘l harakati xavfsizligini
ta’minlash kontseptsiyasi” talablari bo‘yicha tizimda olib borilayotgan islohotlar mahsuli sifatida,
avvalo xizmat yo‘nalishiga innovatsion texnika imkoniyatlarini joriy etilayotganligi, zamonaviy talablar
va jahon standartlariga javob bera oladigan yo‘l va transport infratuzilmasi yaratilayotganligi,
tadbirkorlik taraqqiyoti uchun muhim sanalgan tranzit, yo‘lovchilar va yuk tashish yo‘llari
rivojlantirilayotganligi, yo‘l va transport infratuzilmasini rivojlantirish borasida jamoatchilik va davlat-
xususly sheriklik asoslari kengaytirilayotganligi, shuningdek, tez yordam ko‘rsatish tizimi
takomillashtirilayotganligi kabi bir qator amaliy choralarni ko‘rsatishimiz mumkin.

O‘zbekiston Respublikasi prizidentining"2022-2026-yillar davomida amalga oshirilishi
mo‘ljallangan "Xavfsiz va ravon yo‘l umum milliy dasturini tasdiglash to‘g‘risida"gi 2022-yil 12-
iyuldagi 316-sonli PQ.

O‘zbekiston Respublikasi prizidentining 2022-yil 4-apreldagi "Avtomobil yo‘llarida inson
xavfsizligini ishonchli ta‘minlash va o‘lim bilan bog‘liq yo‘l-transport hodisalarini keskin kamaytirishga
doir qo‘shimcha chora-tadbirlar to‘g‘risida"gi 190-sonli PQ.

Y THIlarining oqibatlari jabrlanganlarga, oila a‘zolariga, umuman ular yashayotgan davlatga juda
katta ma‘naviy va iqtisodiy zarar yetkazmoqda.

ASOSIY QISM. Ma‘lumotlarda ko‘ra o‘lim bilan bog‘liq yo‘l-transport hodisalari sonining
ortib borishi davlatlarning iqtisodiy imkoniyatlari bilan bevosita bog‘liq bo‘lib, ularning 90 foizi o‘rta
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va past daromadli iqtisodiy ko‘rsatgichlarga ega mamlakatlar hissasiga to‘g‘ri keladi. Bunda eng kam
YTHIlari Evropa mamlakatlariga va eng ko‘pi esa, Afrikada kuzatilmoqda.

Shuningdek, erkaklar tomonidan Yo‘l transport hodisalariga uchrash hollari ayollarnikiga
qaraganda 3 barobarga ko‘pni tashkil etib, ushbu noxush hodisalarning 73 foizida erkaklar ishtirok
etayotganligi aytiladi.

O‘lim bilan bog‘liq Yo‘l transport hodisalarini 23 foizi mototsikichilar ishtirokida, 22 foizi
piyodalar, 4 foizi velosipedchilar va qolgan qismi transport vositalarining o‘zaro to‘qnashuvlariga 51
foizi to‘g‘ri keladi.(1-rasm).
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1-rasm O‘lim bilan bog‘liq Yo‘l transport hodisalarini turlari bo‘yicha foiz ko‘rsatkichlari.

Yo‘l transport hodisalarida vafot etayotganlarning deyarli yarmini aynan piyodalar,
velosipedchilar va mototsiklchilar tashkil etayotganligini ko‘rsatmoqda.

Asosiy va mahalliy yo‘llarni modernizatsiya qilish, bunda barcha joylarda piyodalar yo‘laklarini
va himoya to‘siqlari holatini doimiy yaxshilab borish, velosipedchilar uchun alohida yo‘llar barpo etish,
yo‘llarning chetki qismlarini ham to‘liq asfaltlash choralarini ko‘rish odamlarning jarohat olishlari yoki
o‘lim bilan bog‘liq YTHIari sonini keskin gisqarishiga sabab bo‘ladi.

Shu bilan birga, joylarda piyodalar va velosipedchilar uchun yaratilgan alohida yo‘llarning
mavjudligi avvalo ekologiya sofligini ta’minlashga, odamlarni jismoniy faol va sog‘lom turmush tarziga
yo‘naltirishdagi asosiy qadamlardan bo‘lib xizmat qiladi.

Yo‘llarning holatini yaxshilash, YTHIari o‘choqlarini aniqlash va bartaraf etish, ushbu noxush
hodisalarning oldini olish borasida turli ijtimoiy tuzilmalar, transport tizimi, yo‘l qurilish tashkilotlari,
huquqni muhofaza etuvchi organlar va boshqa idoralar bilan o‘zaro hamkorlikni jadallashtirish,
fuqarolarda haydovchilik madaniyatini yuksaltirish, ushbu sohada qonunchilik targ‘ibotini kuchaytirish
kabi bir gator dolzarb vazifalarni amalga oshirish lozim.

Ekspertlar tomonidan mazkur sohada olib borilayotgan tahlillar natijalariga ko‘ra, Y THlari kelib
chiqishiga ta’sir etuvchi salbiy omillar sifatida texnik nosoz avtomobillardan foydalanish, yomon tabiiy
sharoit, haydovchining charchaganlik holati, haydovchilik huquqisiz yoki zaruriy tajribaga ega
bo‘lmagan shaxslar tomonidan boshqarilishi, boshgaruv jarayonida chekish yoki ovqatlanish, baland
ovozda musiga eshitish, begona elektron qurilmalardan foydalanish kabilarni kiritish mumkin.

Shu bilan birga, tezlik me’yorlariga amal gilmaslik avariya oqibatlarining og‘irlik darajasiga
bevosita bog‘liq bo‘lib, avtomobilni o‘rtacha tezlikdan har 1 km.soat tezlikka oshirib boorish YTHIlarida
tan jarohati olinishi holatini 3 foizga, o‘lim bilan bog‘liq hodisalar kelib chiqishini 5 foizga oshishiga
sabab bo‘ladi. (2-rasm).
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2-rasm. Yo‘l transport hodisalarini tezlikni meyoridan oshirish bilan bog‘liq tan jarohati
olishi va o‘lim holati.

Shuningdek, transport vositasini spirtli ichimlik yoki tarkibida psixofaol moddalar mavjud
preparatlar yoki giyohvandlik vositalari iste’moli ta’sirida boshqarish hollari og‘ir oqibatli yo‘l-transport
hodisalari sonini 5 barobarga ko‘payishi xavfini keltirib chiqaradi. Boshqaruv paytida uyali aloga
vositalaridan foydalanuvchi haydovchilarning avariya holatlariga uchrashi boshqalarga nisbatan 4
barobarga ko‘pni tashkil etadi.

Aloqa vositalari orqali yozishmalarni amalga oshirish esa, ushbu ko‘rsatgichni yanada ikki
barobarga oshishiga sabab bo‘ladi.

Chunki,ushbu  kabi  vositalardan  foydalanayotgan  vaqtda  avvalo  haydovchi
chalg‘iydi,hushyorligi yo‘qoladi,yo‘l belgilariga va boshqa haydovchilar tomonidan amalga
oshirilayotgan harakatlarga nisbatan e’tiborsiz bo‘ladi, oraliq masofa saglanmaydi, o‘z yo‘nalishi
bo‘yicha harakatlanishni nazorat qila olmaydi va oqibatida YTHIari kelib chigadi.

Ekspertlar xulosalariga ko‘ra, mototsiklchilar tomonidan tegishli shlemlardan to‘g‘ri foydalanish
o‘lim bilan bog‘liq YTH xavfini 40 foizga, ularda jarohatlar olish bilan bog‘liq holatlarni 70
foizgaqisqartiradi. Avtomobilning old qismida o‘tirgan yo‘lovchi uchun xavfsizlik kamaridan
foydalanish o‘lim bilan bog‘liq YTH xavfini 40-50 foizga, orqa o‘rindiqdagi foydalanuvchilar uchun
esa 70-75 foizga kamayishiga, shuningdek, yosh bolalar uchun maxsus o‘rindiglardan to‘g‘ri
foydalanilishi bu kabi noxush holatlarni 75-80 foizga kamayishiga sabab bo‘ladi. Shu o‘rinda, transport
vositalarini barcha xavfsizlik choralari bilan ta’minlanganligi holati ham, undan foydalanuvchi insonlar
sog‘ligi uchun g‘oyat katta ahamiyat kasb etadi.

Zero,bugungi kunda BMTning transport vositalari xavfsizligi borasida mahalliy ishlab chigarish
standartlariga nisbatan o‘z qoidalari mavjud.

Ushbu qoidalarda barcha kompaniyalarga transport vositalarining yon va old qismlari bo‘yicha
turli to‘qnashuvlarga chidamlilik normalariga amal qilinishi, elektron nazorat tizimi faolligi hamda
avtomobillarni xavfsizlik yostigchalari va kamarlari bilan jihozlanganligi kabi bir gator talablar
qo‘yiladi.

Shuni ham alohida qayd etish joizki, bugun jahonning ko‘plab mamlakatlarida transport
vositalaridan foydalanishda umum majburiy gonun normalari amalga kiritilgan.

Jumladan, 105 ta davlatda haydovchilarga va yo‘lovchilarga ham birdek amal qiluvchi xavfsizlik
kamarlaridan majburiy ravishda foydalanishni nazarda tutuvchi, 53 ta davlatda yosh bolalar uchun
maxsus o ‘rindiglardan majburiy foydalanishni belgilovchi,47 ta davlatda shahar joylarida soatiga 50 km.
tezlikdan oshmaydigan tartibni nazarda tutuvchi, 44 ta davlatda ruxsat etilgan maxsus shlemlardan
majburiy ravishda foydalanishni talab giluvchi, 23 ta davlatda 100 ballik tizimda qo‘llanilgan jarimalar
hisobini baholab boruvchi qonunlar mavjud bo‘lib, ushbu qoidalarga amal qilmagan haydovchilarga
nisbatan ma’muriy tartibda qat’iy choralar ko‘rib borish amaliyoti keng joriy qilingan.

Bugungi kunda yo‘llarimiz xavfsizligini ta’minlash, ularda xavfsiz tezlik me’yorlarini o‘rnatish,
xavfsiz transport vositalarini yaratish, zamonaviy texnika yutuglaridan keng foydalanish, fugarolarda
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haydovchilik madaniyati va piyodalarda harakat madaniyatini oshirish borasida ko‘zga tashlanarli ishlar
amalga oshirilayotganligini guvohi bo‘lmoqdamiz.

Xulosa

Hulosa sifatida aytish mumkinki, hozirgi davr talabi bo‘yicha xavfsiz yo‘llarni
loyihalashtirilishida harakatning barcha ishtirokchilari talablari inobatga olinishi zarur.

Bu o‘rinda, yo‘llarga barcha zamonaviy texnika yutuqlarini joriy etish, ularni zamonaviy
piyodalar yo‘lakchalari, velosipedchilar trassalari, xavfsiz o‘tish joylari va boshqga transport vositalari
harakatlarini sekinlashtiruvchi vositalar bilan jihozlanishi yo‘l harakati ishtirokchilarining xavfsizligini
ta’minlaydi.

Shuningdek, barcha YTHIarini kelib chiqishiga ta’sir etuvchi salbiy omillarga nisbatan huquqiy
tartibotni qo‘llashda milliy va xalqaro darajadagi qonunchilikni muvofiglashtirish va muntazam
yangilab borish, o‘zaro tajriba almashish va mustahkam hamkorlik o‘rnatish orqali kutilgan natijalar
samarasiga erishish mumkin bo‘ladi.
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RESPUBLIKAMIZDA MAVJUD TRANSPORT KORIDORLARINING XARID QILISHDAGI
IQTISODIY SAMARADORLIGINI TAHLILI
Andijon davlat texnika instituti
Transport logistikasi kafedrasi assistenti
Raximov Raxmatullo Rafigjon o‘g‘li

Anotatsiya; Avtomobillarda yuk tashish jarayoni mobaynida zamonaviy talablar asosida yangi
logistik normalari uchun tashish jarayoni tashkil qilish va yangi texnologiyalarni joriy qilgan holda
amalga oshirish, Xarid qilishda eksport va importning tahliliy jarayonlarinio ko’rib chiqish, Xarid
qilishdagi dinamik o’zgarishlar.

Kalit so’zlar; Eksport, import, xarid qilish, bojxona, karidorlar, yuk avtomobillarda yetkazib
berish, koridorlarining iqtisodiy samaradorligini.

Kirish; O‘zbekiston igtisodiyotining dinamik o°sishi bevosita uning yuk va passajirlarni tashish
hajmi ortishi bilan bog‘liq. Savdo va yo‘lovchi tashish jamiyatda qamrab olingan. O‘tgan besh yil
mobaynida yuk aylanmasi hajmi 1,5 marta, yo‘lovchi aylanmasi 1,45 marta o‘sdi. Transportda yuk
tashishning umumiy hajmi, avtotransport vositalaridagi ulushi, umumiy yuk tashish jarayoni hajmi bilan
bog‘liq. Bugungi kunda avtotransport vositalariga to‘liq yuk hajmining 90% dan ortig‘i to‘g‘ri keladi.

Avtomobillarda yuk tashish jarayoni mobaynida zamonaviy talablar asosida yangi logistik
normalari uchun tashish jarayoni tashkil qilingan. Igtisodiyotning dinamik o‘sishini ta’minlashning
muhimligi yangi zahiralarni qidirish, tashish jarayonidagi hizmatni takomillashtirish, tashish hajmining
o‘sish su’rati, yuk avtomobillaridan foydalanish jarayonida samaradorligini orttirish, intellektual va
informatsion texnologiyalarni joriy qilish orqali erishiladi. Bu foydalanish jarayonidagi yangi
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yondashuv avtotransport vositalarini hayot siklidagi yangi bosqichlarini bir-biriga bog‘ligliligini
aniqlaydi[1].

Xalgaro yuk tashish sohasida yangi marshrutlar yaratilishi va ularning tahlil gilinishi, transport
sohasidagi yangiliklarni va xalqaro tashishning yangi texnologiyalarini o'rganish uchun muhimdir. Bu
mavzu ustida tadqiqotlar, statistik ma'lumotlar va transport kompaniyalari tomonidan o'rganilgan yangi
loyihalar bo'lishi mumkin.

Yevro-Osiyo transport alogalarini rivojlantirish yo'lidagi katta gadam bo'ldi.

BMT Bosh Assambleyasi tomonidan BMTning beshta mintagaviy komissiyalarining qo'shma loyihasini
ma'qullash, mintaqalararo transport alogalarini rivojlantirish, BMT Taraqqiyot hisobi hisobidan
moliyalashtiriladi, va Birlashgan Millatlar Tashkiloti YeIK va YUNESKO kotibiyatlarining keyingi
qaroriga ko'ra, ularning sa'y-harakatlarini birlashtirish Yevro-Osiyo transport aloqalarini rivojlantirish.
Ikki hududiy komissiya ajratildi 2003-2006 yillar davomida bu magsadda 400 000 AQSH dollariga yaqin
mablag' sarflanishi kerak.To'g'ridan-to'g'ri manfaatdor bo'lgan mamlakatlar loyihada ishtirok etish va
nomzodlarni ko'rsatishga taklif qilindi.

Fokus nuqtalari. Ularga quyidagilar kiradi:

Yevropa Ittifogiga kirmaydigan barcha Sharqiy Yevropa YEIK a’zo davlatlari a'zolar, ya'ni
Belarus, Bolgariya, Ruminiya, Moldova Respublikasi, Rossiya Federatsiyasi, Turkiya va Ukraina;
Kavkaz va Markaziy Osiyoning barcha mamlakatlari, xususan, Armaniston, Ozarbayjon, Gruziya,
Qozog‘iston, Qirg‘iziston, Tojikiston, Turkmaniston, O‘zbekiston va uchta boshqa manfaatdor
YUNESKO a’zo davlatlar, xususan, Afg‘oniston, Eron Islom Respublikasi va Xitoy Xalq Respublikasi.
Jami 18 davlat taklif etilgan. Xalgaro moliya Institutlar ham Loyihada ishtirok etish va Markazlarni
belgilash taklif qilindi.

Yevropa Ittifoqi davlatlari hozirda yo‘nalishni rivojlantirishdan nihoyatda manfaatdor, chunki
ular ushbu transport yo‘lagini Xitoydan yuklarni yetkazib berishda asosiy yo‘nalishlardan biri deb
bilishadi, chunki u Rossiyani chetlab o‘tadi.

Turkiya, Ozarbayjon va Qozog‘iston ham o°z sabablariga ko‘ra marshrutdan birdek manfaatdor.
TITRni rivojlantirish kontekstida Ozarbayjon tranzit rolini kuchaytirish va eng yirik transport markaziga
aylanish imkoniyatini ko'rmoqda.

MAP SYMBOLS:

1-rasm. Halqaro karidorlarning xaritadan ko’rinishi.
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Tahlil natijalariga asosan, yangi marshrutlar o'rganib chiqiladi, ta'sirli yo'nalishlar aniqlanadi va
xalqaro yuk tashishda yaxshi amaliyotlar identifikatsiya qilinadi. Bundan tashqari, yangi texnologiyalar
va innovatsiyalar, masalan, xarita va navigatsiya tizimlari, loyihalar bilan bog'liq bo'lishi mumkin.

Yuk ortilgan avtotransport vositasi haydovchisi tomonidan O°‘zbekiston Respublikasining
xalgaro shartnomalari va qonunchiligiga muvofiq avtomobilda yuklarni xalqaro tashishni amalga
oshirish uchun talab etiladigan O°zbekiston ruxsatnomasi, yukxati va boshga hujjatlar mas'ul xodimga
amalga oshirilayotgan xalqaro yuk tashishning turini belgilash uchun taqdim etiladi[2].

Yuk ortilgan avtotransport vositasi haydovchisi taqdim etgan yukxati, O°zbekiston
ruxsatnomasida qayd etilgan ma'lumotlar mas'ul xodim tomonidan, zarurat bo‘lganda axborot-
kommunikatsiya texnologiyalaridan foydalanilgan holda o°‘rganilib, mazkur mezonlar va tartibga asosan
avtomobilda amalga oshirilayotgan xalgaro yuk tashishning turi belgilanadi hamda shu vaqtning o‘zida
taqdim etilgan hujjatlarga bu haqda belgi qo‘yiladi.

Xalgaro yuk tashishning turi belgilanganidan so‘ng, yuk avtotransport vositasi haydovchisiga
tegishli hujjatlar qaytarib beriladi.

Xulosa: Xalqaro yuk tashish sohasidagi yangi marshrutlarni taxlil qilish magsadida muhim
vaqtda vagqtinchalik gatnashuvchilarning o'zaro ko'rgazmalarini o'z ichiga olgan muzokaralar,
tadqiqotlar va tahlillar olib borilishi kerak. Yangi marshrutlarni taxlil qilish jarayonida yuk transporti
kompaniyalari, logistik hizmat ko'rsatuvchilari, hukumatlar va boshqa shaxslar o'z o'rinlarini o'rganib
chiqish va yangi yo'nalishlarni aniglashadi.

—
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O‘zbekistonning transport infratuzilmasining samaradorligini, uning iqtisodiyotga ta’sirini va
jahon savdosidagi o‘rni haqida batafsil tahlil qilishni anglatadi. O‘zbekiston geografik joylashuvi
jihatidan Markaziy Osiyoda yirik transport va savdo koridorlarining tugunida joylashgan bo‘lib, bu
mamlakatni tranzit va logistika markaziga aylantirish imkoniyatini beradi[3].

O‘zbekistonning transport koridorlari:

O‘zbekistonning transport infratuzilmasi bir nechta strategik yo‘nalishlarni o‘z ichiga oladi.
Asosiy transport koridorlari quyidagilarni oz ichiga oladi:

Transxat (Xitoy - Qozog‘iston - O¢zbekiston - Turkmaniston - Eron - G‘arbiy
mamlakatlar): Bu transport koridori, asosan, temir yo‘l va avtomobil yo‘llari orqali o‘tadi. Xitoydan
Eron orqali Yevropaga o‘tuvchi xalgaro tranzitning muhim yo‘nalishidir.

Tashkent - Nukus - Ashxobod - Baku yo‘nalishi — temir yo‘l va avtomobil yo‘llaridan
foydalanish.

Shimoliy transport koridori (Rossiya - O‘zbekiston - Qirg‘iziston - Xitoy): Bu yo‘nalishlar
orgali O‘zbekistonning Rossiya va boshqa Yevropa mamlakatlari bilan iqtisodiy aloqgalari o‘smoqda.

33



Janubiy transport koridori (O‘zbekiston - Afg‘oniston - Pokiston): Afg‘oniston orqali
Pokistonga chiqish imkoniyatlari yaratilmoqda, bu esa O‘zbekiston uchun Janubiy Osiyo bozoriga
chiqish imkoniyatini tagdim etadi.:

Markaziy Osiyo mamlakatlarining integratsiyasi: O‘zbekiston, Qozog‘iston, Tojikiston va
boshqga mintaqaviy davlatlar o‘rtasida transport koridorlarini o‘stirish va modernizatsiya qilish bo‘yicha
hamkorlik gilinmoqda.

O¢zbekiston - Qozog‘iston - Xitoy koridori — Xitoyning yirik iqtisodiy bozoriga erishish uchun
asosly yo‘nalish hisoblanadi.

Transport infratuzilmasining iqtisodiy samaradorligi:

Transport koridorlarining iqtisodiy samaradorligini o‘rganish uchun quyidagi omillarni tahlil
qilish zarur::

O‘zbekistonning transport koridorlari orqali o‘tayotgan tranzit yuklarining o‘sishi va jahon
bozoriga chiqish imkoniyatlari.

Transport xizmatlari va logistika sektorining rivojlanishi — mamlakatda logistika
markazlarining tashkil etilishi, transportni boshqarish tizimlarining zamonaviylashtirilishi va
digitalizatsiya jarayonlari.:

Infrastruktura modernizatsiyasi: Temir yo‘l, avtomobil yo‘llari, aeroportlar va portlarni
modernizatsiya qilish, yangi yo‘nalishlar ochish va mavjud tarmoqlarni kengaytirish.

Investitsiyalar: O‘zbekistonning transport infratuzilmasiga chet el sarmoyalarini jalb qilish,
yangi loyihalarni amalga oshirish.

Transport vositalarining yuk ko ‘tarish quvvatlari va yo‘nalishlar bo‘yicha yuk tashishning
narxi (masalan, temir yo‘l transportida samaradorlik, avtomobil va havo transportining o‘zaro ta’siri).

Vaqt va narx tahlili: Tranzit vaqtining qisqarishi, transport yo‘llari bo‘yicha xarajatlarning
kamayishi.

Savdo hajmlarining o ‘sishi: O‘zbekistonning transport koridorlari orqali o‘tayotgan import va
eksport hajmlarining o‘sishi. Masalan, Xitoy, Rossiya, Turkiya, va Hindiston bilan alogalarni
mustahkamlash.

Bojxona va logistika jarayonlari: Tranzitni tezlashtirish va bojxona to‘lovlarini kamaytirish
orqali iqtisodiy samaradorlikni oshirish

Tahlil qilish uchun asosiy indikatorlar:

O‘zbekistonning transport koridorlaridan foydalanish hajmi va o‘sish sur'atlari (masalan, 2024-
yilda qanday transport yo‘llari orqali ganday hajmdagi yuk tashilishi kutilmoqda).

Tranzit yuklarining turli yo‘nalishlarga bo‘linishi va shulardan eng samarali yo‘nalishlar.

Tranzit va tashish narxlari, o‘rtacha transport xarajatlarining o‘sishi yoki pasayishi.

Boshqa mamlakatlar bilan solishtirganda transport xizmatlarining raqobatbardoshliligi.:

Transport tizimining o‘sish sur'ati va uning Yalpi Ichki Mahsulotga (YIM) qo‘shgan hissasi.

Iqtisodiy o‘sish va yangi ish o‘rinlari yaratishdagi roli. Transport tizimining ekologik
samaradorligi, masalan, karbon chiqindilarini kamaytirish bo‘yicha amalga oshirilayotgan chora-
tadbirlar[4].

Transport koridorlarining iqtisodiy samaradorligini oshirish bo‘yicha tavsiyalar:

Temir yo‘l va avtomobil yo‘llarining zamonaviylashtirilishi va samaradorligini oshirish uchun
davlat va xususiy sektor sarmoyalarini jalb qilish.

Raqamli tizimlar: Transport tizimini boshqarish va monitoring qilish uchun raqamli
platformalar va avtomatlashtirilgan tizimlarni joriy etish.

Bojxona va rasmiylashtirish jarayonlarini soddalashtirish: Savdo uchun ruxsatnomalar,
bojxona to‘lovlari va ma’muriy jarayonlarni tezlashtirish.

Tashqi savdoni rivojlantirish: Bozorlarni diversifikatsiya qilish, yangi savdo yo‘nalishlarini
ochish va xalgaro savdoni rag‘batlantirish.

Logistika markazlarini rivejlantirish: Tranzit yuklarini samarali boshqarish uchun yangi
logistika markazlarini qurish va mavjudlarini modernizatsiya qilish.
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Tranzitni tezlashtirish: Yuk tashishning vaqtini qisqartirish va tranzit jarayonini yanada
tezlashtirish uchun infratuzilma va jarayonlarni optimallashtirish.
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OMBORXONA LOGISTIKASIDA MUAMMO VA YECHIMLARI
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Transport logistikasi talabasi
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Annotatsiya. Omborxona logistikasi omborda sodir bo‘ladigan barcha jarayonlarni iloji boricha
to‘g‘ri va samarali tashkil etish uchun to‘g‘ri boshqaruv va omborxona operatsiyalarini nazorat qila
olishni talab etadi. Ushbu jarayonlarning ayrimlari avtomatlashtirilgan ko‘rinishga ega bo‘lsa-da, har bir
omborxona logistika jarayonlarida xato va muammolarga kuzatiladi. Ushbu maqolada omborxona
logistikasini tashkil etishda asosiy muammolarni aniqlash va ularning echimlarini topishga qaratilgan.

Kalit so‘zlar: avtomatlashtirish, inventarizatsiya, logistika, logistika jarayoni, omborxona,
boshqaruv, ragamlashtirish.

Kirish; Ombor xizmatlari har bir logistika tizimining ajralmas qismi bo‘lib, ular mijozlarga
xizmat ko‘rsatishning yuqori darajada eng kam va optimal xarajatlar bilan ta'minlashda muhim rol
o‘ynaydi. Ombor faoliyati ishlab chigaruvchi va iste’molchi o‘rtasidagi vositachi bo‘lib, omborxona
logistika funktsiyasi hisoblanadi.

Firma omborxonasining logistika zanjirining tarkibiy qismiga xom- ashyo, ehtiyot gismlar,
tugallanmagan va tayyor mahsulotlar kabi mahsulotlarni kelib chiqish va iste'mol qilish nuqtasida va
o‘rtasida saqlaydi va ma'lumot beradi.saqlangan narsalarning holati, holati va joylashishini boshqarish.
Oddiy qilib aytganda, omborbu tovarlarni ishlatishdan oldin ularni vaqtincha saglash. Omborni
boshqarish omborda sodir bo‘ladigan barcha jarayonlarni iloji boricha silliq va samarali bajarish uchun
tashkil etish, boshqarish va saqlashni o‘z ichiga oladi [1].

1. Inventarizatsiya ob'yektlarini saglash muammolari Omborda logistika jarayonini tashkil etish
va amalga oshirish — bu yuklarni qayta ishlashni boshqarish va nazorat qilish, tegishli xizmatlarni
boshqarishga qaratilgan jarayon bo‘lib, bu omborning iloji boricha samarali ishlashiga imkon beradi.

2. Ko‘rib chiqilayotgan korxonada malakali kadrlar tayyorlash va xodimlarning
integratsiyalashuvi mavjud emas, bu butun zanjirni kechiktirishi, samarasiz bo‘lib qolishi va qayta
ishlash tufayli xarajatlarga olib kelishi mumkin.

To‘g‘ri inventar yozuvlarini yuritish ombor tizimlarini boshqarishdagi eng qiyin muammolardan biridir.

Umuman olganda, zaxiralarni noto‘g‘ri baholash bilan bog‘liq eng ko‘p uchraydigan muammo inson

xatosidir[2].

Dastlabki hisobkitoblar, muntazam hisob-kitoblar yoki kunlik tanlab olish xatolari inventarizatsiyani

boshqarish tizimi hisoblarida qo‘ldagi inventar bilan solishtirganda sezilarli tafovutlarga olib kelishi
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mumkin. Boshqa muammolar vaqt omillari bilan bog‘liq bo‘lishi mumkin, boshqa muammolar esa
inventarizatsiyani boshqarish tizimida etarli darajada o‘qitish bo‘lishi mumkin. Ishchilar tizimda
ziddiyatli muammoga duch kelganda, ular mijozga etkazib berishni osonlashtirish foydasiga uni chetlab
o‘tishlari mumkin [3]. 6 oydan bir yilgacha bo‘lgan davrda bu xatolar to‘planib, inventarizatsiyada sirli
bo‘shliglarni qoldirishi mumkin.

Omborning joylashuvi ombor operatsiyalariga yordam berishi yoki Zarar etkazishi mumkin.
Kosmosdan samarali foydalanish 2022-yilda saglash muvaffagiyatining eng muhim omilidir, bunda
printsip muhim — kamroq bilan ko‘proq ish qilish. Saqlash joylarining etarli emasligi, shuningdek,
mavjud maydonlardan samarasiz foydalanish tartiblari yomon bo‘lgan omborlarda keng tarqalgan
muammolardir [3].

Murakkablik bilan bog‘liq muammolar ko‘pincha omborlarni yig‘ishni tashkil qilishda paydo
bo‘ladi, ammo bu muammo ko‘pincha vazifalarni qabul qilish yoki qo‘yishdagi xatolar natijasidir.
To‘plash — bu inventarizatsiyani boshqarish tizimini osongina buzishi mumkin bo‘lgan ombor
operatsiyalari sohalaridan biri, chunki har kuni qabul qilinadigan vazifalar va qarorlar mijozga to‘g‘ri
xizmat ko‘rsatish uchun juda tez bajariladi. Tanlash paytida ko‘plab turli xil xatolar yuzaga kelishi
mumkin, masalan, buyumning katta miqdorini ko‘rsatish, lekin undan foydalana olmaslik, chunki u
allagachon orqa buyurtmalar ro‘yxatiga kiritilgan.

Talabning o‘zgarishi ombor rahbarlari uchun jiddiy muammolarni keltirib chiqaradi. Yaqinda ro‘y
bergan global moliyaviy inqiroz tufayli sotuvlarning pasayishi ba'zi darajadagi zaxiralar miqdori oshishi
tufayli omborlarda jiddiy xarajat muammolariga olib keldi, boshqalarida esa shaxsiy himoya vositalarini
etkazib beruvchilar to‘satdan o‘z majburiyatlarini bajarishda qiynalib qolishdi. Bu barcha tarmogqlarga
birdek ta'sir gilmagan bo‘lsa-da, masala ombor nazorati ostida bo‘lmagan tashqi kuchlar tufayli
talabning o‘zgarishini boshqarish qiyinligini ta'kidlaydi [4].

Omborxona tovar-moddiy boyliklarini saqlash jarayonlarida kuzatiladigan
muammolar:

1. malakali kadrlarning etishmasligi
2. to‘g‘ri inventar yozuvlarini yuritish
3. saqlash joyidan oqilona foydalanmaslik
2. Aniqlangan muammolarni bartaraf bo‘yicha takliflar

Logistika bo‘limi xodimlari va u bilan bog‘liq bo‘lgan xodimlar omborlarni boshqarish bo‘yicha
doimiy treningdan o‘tishlari kerak va ularning asosiy ko‘rsatkichlari (KPI) ta'minot zanjiri bo‘ylab
ularning faoliyatini aks ettirishi va baholashi kerak. Bu muammoni bir gancha strategiyalar yordamida
hal qilish mumkin. Bularga quyidagilar kiradi — har bir ombor ishchisini poldagi faoliyat darajasidan
gat'i nazar, intensiv o‘qitish tizimning aniqligini ta'minlashga yordam beradi. Kun davomida muammolar
paydo bo‘lganda xodimlar bir-birlariga ma'lumot bilan yordam berishlari uchun tizim qanday ishlashi
haqida chuqur bilimlarni rag‘batlantirish[5].

Ta'minot zanjirlari mijozlar bilan ishlashda muhim rol o‘ynaganligi sababli, omborlarning
ishlashi va ma'muriyatini yaxshilash uchun ba'zi choralarni ko‘rish tavsiya etiladi:

1. Yetkazib beruvchini bajarish dasturini ishlab chiqish kompaniya va uning etkazib beruvchilari
o‘rtasidagi mahsulotni gayta ishlash va tashish vaqtlari bo‘yicha munosabatlarni yaxshilaydi;

2. Elektron pochta xabarnomasi dasturini o‘rnatish ombor operatsiyalarini, ishchi kuchini
rejalashtirishni va mijozlar ehtiyojini qondirishni soddalashtiradi;

3. Inventarizatsiyani muntazam tekshirish o‘rniga inventarizatsiya davrlarini davom ettirish
bizning inventarizatsiyamizni kuzatib borishimizni osonlashtiradi va operatsiyalarda uzilishlar va
to‘xtab qolishlarning oldini olishga yordam beradji;

4. Kross-docking texnologiyasidan foydalanish bizga tovarlarni to‘g‘ridanto‘g‘ri etkazib
beruvchining zavodidan mijozga saqlashga hojat qoldirmasdan ko‘chirish imkonini beradi, bu esa vaqtni
optimallashtirishga yordam beradi;

5. Dinamik slotning joriy etilishi doimiy ravishda talabga muvofiq ombordagi tovarlarning
joylashishini o‘zgartirish imkonini beradi. Shuningdek, korxonaning o‘ziga xos ehtiyojlariga javob
beradigan va barcha xodimlar uchun tushunarli bo‘lgan ishlaydigan tizimni yaratishga yordam beradigan
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oddiy inventarizatsiya tizimini tanlash kerak. Jismoniy inventarizatsiya paytida inventarlarning
nomuvofigligini kuzatish kerak.

Xulosa; Shunday qilib, ombor mustaqil logistika tizimi, ta'minot zanjirining eng muhim elementi
va zamonaviy tarmoq logistika tuzilmalarining bo‘g‘inidir.

Omborda to‘g‘ri tashkil etilgan logistika jarayonlari ombor operatsiyalarini amalga oshirish
uchun xarakteristikalar va zarur parametrlarga mos kelishi, zaxiralarning saqlanishini, xarajatlarni
tejashni va logistika xizmatining optimal darajasini ta'minlashi kerak. Tashkiliy maqgsadlarga erishish
darajasi, omborning samarali ishlashi, ushbu tuzilmalarni tashkil etuvchi korxonalarning muvaffaqiyati
va zanjirning raqobatbardoshligi ko‘p jihatdan ombor operatsiyalari samaradorligiga va ombordagi
logistika muammolarini o‘z vaqtida hal qilishga bog‘liq (tashkiliy). va xodimlar, muvofiqlashtirish va
aloqa, topologik, texnik va texnologik, dasturiy ta'minot va axborot).
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PAXTA TERISH MASHINASINING YENGILLASHTIRILGAN SHPINDELLARINING
KONSTRUKSIYASINI TAKOMILLASHTIRISH
Rayimqulov Oxunjon!, Baratov Nortoji', Nematov Erkin?
Toshkent davlat texnika universiteti,
Toshkent davlat texnika universiteti,

Annotatsiya: Ushbu maqolada yengil sanoatning katta hajmini egallagan paxta sanoatining ilk
rivojlanish davridagi paxta tolasini yig‘ib olishdagi asosiy yig’im terim mashinalaridan biri bo’lgan
vertical shpindelli paxta terish mashinasining mavjud kamchiliklarini bartaraf etish maqgsadida
yaratilgan knstruksiyaning avvalgilaridan avzalligi hamda xususiyatlari, tajribalarda olingan natijalar
borasida so’z yuritiladi Vertikal shpindelli paxta terish mashinasi yaratilganidan buyon unda mavjud
asosty kamchiliklar: shpindellarini harakatlantiruvchi mexanizm, shpindellarning reversiv harakati
natijasida ko‘zda tutilgan muddatdan oldin o‘zining ishonchliligini yo‘qotishi, shpindelni talab etilgan
chastotadagi aylanma harakat bilan taminlab bera olmasligi, kop energiya sarfi, tolani ilib oluvchi
tishlarning kirlanishi natijasida terim ko‘rsatkichining tushib ketishi kabi muammolar hisoblanadi.
Quyida, yuqorida ko‘zda tutilgan muammolarga birqancha samarali yechimlar taklif etilgan bo‘lib,
yangi konstruksyani tayyorlash jarayoni va olingan natijalar keltirib o‘tilgan.

Kalit so‘zlar: yengillashtirilgan konstruksiya, silindr sektori, radial bukilgan qirralar.

AHHOTauusi: B faHHON cTarbe paccMaTpuBarOTCi INPEUMYIIECTBA M OCOOCHHOCTH BHOBB
pa3pabOTaHHON KOHCTPYKIIMH, HANpaBICHHOW Ha YCTPaHEHHWE CYIIECTBYIONIMX HEIOCTAaTKOB
BEPTUKAIBHOHN INMUHIEIBHON XJIOMKOYOOpPOUHOW MAIIMHBI, KOTOpas SBISAETCS OJHOW M3 OCHOBHBIX
MaIuH JIsi cOopa XJIOMKOBOTO BOJIOKHA Ha PaHHUX dTalax Pa3BUTHS XJIOMKOBOW MPOMBIIIICHHOCTH,
3aHUMaIOIEeH 3HAaUNTENBHYIO JIOJIO B JIETKOM MpoMblliuIeHHOCTH. [IprBeaeHbI pe3yabsTaThl, OTy4eHHbIE
B XOJI€¢ JKCHEPHUMEHTAIbHBIX HccieqoBaHMiA. C MOMEHTa CO3J1aHMS BEPTUKAIBHOW IINMUHACIBHON
XJIOTIKOyOOPOYHOI MAalIMHbl OBUIM BBISBICHBI Pl CYIIECTBEHHBIX HEIOCTATKOB, K YHCIY KOTOPBIX
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OTHOCSITCS: HEHAJCKHOCTh MEXaHW3Ma IPHBOJA IIIHHICICH N3-32 UX PEBEPCHUBHOTO JBIDKCHUS, YTO
NPUBOIUT K TPEXKICBPEMEHHOMY BBIXOJY M3 CTPOs; HEBO3MOXXHOCTH OOECIIEUHMTH BpaIlaTebHOE
JBIDKEHUE IITUHICICH ¢ TpeOyeMol 4acTOTOM; BBICOKHMU PAcXoJl SHEPIHH; CHUXCHHE IOKa3zaresiei
yOOpKM W3-3a 3arps3HEHUs 3aXBaThIBAIOIINX BOJIOKHO 3yObeB. B crarbe mpemiokeHbl HECKOJIBKO
3 }eKTUBHBIX pemIeHni yKa3aHHBIX NPOOJEeM, a TakXKe H3JI0KEH IpoIecc pa3padOTKH HOBOM
KOHCTPYKIMH U TIPUBEICHBI TIOTY4YEHHBIC PE3yJIbTaThI.

KnioueBblie ci1oBa: o0nerdyeHHast KOHCTPYKIUS, CEKTOP LMIMHIPA, PAJHaIbHO H30THYTHIC Kpast.

Abstract: This article discusses the advantages and characteristics of a newly developed design
aimed at eliminating the existing shortcomings of the vertical spindle cotton picking machine—one of
the primary machines used for harvesting cotton fiber during the early stages of cotton industry
development, which constitutes a significant portion of the light industry. The paper presents the results
obtained from experimental studies. Since the introduction of the vertical spindle cotton picker, several
critical drawbacks have been identified. These include the unreliability of the spindle drive mechanism
due to the reversible motion of the spindles, leading to premature failure; the inability to ensure the
required rotational frequency of the spindles; excessive energy consumption; and a decline in harvesting
efficiency caused by contamination of the fiber-grabbing teeth. The article proposes several effective
solutions to address these issues and details the process of designing the new construction along with
the results achieved during experimental testing.

Keywords: lightweight design, cylinder sector, radially bent edges.

Kirish. Vertikal shpindelli paxta terish mashinasining shpindellari ustida koplab olimlar sinovlar
o’tkazgan bo’lib ular tomonidan tavsiya qilingan namunalar hali hanuzgacha mavjud barcha
muammolarga yechim topganicha yo’q. Texnologiyalar aql bovar qilmas darajada rivojlanib borayotgan
ayni vaqtda ko‘plab texnologik muammolarga yechim bo’la oladigan energiya tejamkor, resurstejamkor
mahsulotlarni yaratish bugungi kunning dolzarb muammolaridan biri bo‘lib qolmoqda. Paxta yig‘im —
terimida ishlatiladigan mashina shpindeli ozining evolutsiyasi jarayonida diametri 18 mm dan to 36 mm
gacha bo‘lgan holda sinovlardan o‘tkazilgan.

Ommaviy ishlab chiqarishda diametrlari 24 mm (to‘liq metaldan tayyorlangan) 28 mm (qobiqli) va
28:---29 mm (vintsimon) bo‘lgan konstruksiyalaridan foydalanilgan[1,2,3].

Rasm 1. Shpindellarni harakatga keltirish mexanizmi

op — shpindellar barabani (vodila)ning burchak tezligi; os — shpindel (satellit)ning burchak tezligi;
I-shpindellar barabani (vodila); 2-shpindellar(satellitlar); 3-shpindellarga (satellitlarga) teskari harakat
beruvchi kolodka; 4-shpindellarga to‘g‘ri harakat beruvchi tasma.

Ushbu konstruksiyalar umumiy holda yetarli samaradorlikni ta’minlagan.

Shpindellarni harakatga keltirish mexanizmi kinematik zanjiri uziladigan planetar mexanizm
bo‘lib, unda shpindellar (8-:-15 dona) satellit vazifasini bajaradi.
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Ko‘rsatilgan shpindel konstruksiyalardan qobiqlisida umumiy konstruksiyani o‘zgartirish
imkoniyati mavjud. Ushbu shpindel tarkibiy bo‘lganligi tufayli uning o‘zagi va ilib oluvchi qismlari
konstruksiyasini o°‘zgartirish imkoniyati mavjud.

Bu borada harakatga keltiruvchi tasmalarga tushuvchi dinamik yuklamani kamaytirish magsadida
uning o‘zagini tarkibiy erkin qilib tayyorlangan va tasmalarning umrboqiyligini oshirishga erishilgan[4].
Shuningdek o‘zak konstruksiyasini o‘zgartirish imkoniyati mavjud.

Tadqiqot uslublari. Shpindel konstruksiyasini takomillashtirish magsadida V10L RDB frezalash
stanogi yordamida, shpindel sektorini hosil qilish uchun puasson tayyorlandi.

Rasm 2. VIOL RDB frezalash stanogida puasson tayyorlash jarayoni va tayyor bo‘lgan puasson
Taklif etilayotgan yengillashtirilgan konstruksiyada ilib oluvchi qismini silindrning sektorlari
ko‘rinishida qirralari ich tomoniga radial bukilgan holda tayyorlanadi va ular bir biri bilan tutashtiriladi.

4 2

1

Rasm 3. Shpindelning ilib oluvchi qismini ko‘ndalang kesimi:
1-silindr sektori; 2 — tish; 3,4 radial bukilgan qirralar.
Ichkariga bukilgan qirralar tarkibiy shpindel konstruksiyasidagi o‘zak vazifasini bajaradi[5].

(Rasm 2)
Konstruksiyani tayyorlash uchun dastlab qalinligi 0,8 +1,0mm. bo‘lgan tunikadan (pt. 65G) silindr

sektorini hosil giluvchi bo‘lak kesib olinadi va unda tishlar yo‘niladi. (Rasm 3)

Rasm 4. Silindr sektorini hosil qilish uchun kesib olingan element
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So‘ngra maxsus qolipda tish yo‘nilgan qismi silindrning %2 bo‘lagi holida egiladi va qirralari ichkariga
yo‘naltirilib bukiladi. (Rasm 4)

Rasm 5. Bukish moslamasi: 1- matritsa; 2- puanson; 3- silindr
sektori bo‘lagi.
Tahlil va natijalar. Shpindel sektorlarini yasash jarayonining texnologik bosqishlari:
1.Qalinligi 0,8+1,0 mm.bo‘lgan po‘lat 65 G rusumli tunikani yumishatib olgan hoolda BODOR A3

lazer kesish uskunasi yordamida tishlari yo‘nil

=~

an bo‘laklar kesib olinadi.
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Rasm 6. BODOR A3 lazer kesish uskunasi
1-yumshatib olingan pt.65 G rusumli tunika; 2- tishlari yo‘nilgan bo‘lak.

2.Kesib olingan bo‘laklarni bukish uchun o‘lchamlar belgilab

olinadi (Rasm 3).

3.Bo‘lakning 5 mm. o‘lchamli qismi WS-2x1300 rusumli tunika bukish dastgohi yordamida bukib
olinadi (Rasm 6).

Rasm 7. WS-2x1300 tunika bukish dastgohi
4.So‘ngra 12.3 mm. o‘lchamli qismlari tunika bukish dastgohi yordamida bukiladi (Rasm 7).
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Rasm 8. Qirralari bukilgan holat
1, 2 - ich tomoniga radial bukilgan qirralar; 3- bukiladigan silindr sektori

5. Bukish moslamasi (Rasm 4) yordamida bukilgan silindr sektori hosil gilinadi.
6. Tayyorlangan bo‘laklar bir biri bilan tutashtiriladi. Qolip ichida toblangandan so‘ng yuqori qismidan
harakat beruvchi rolik, pastki qismidan tayanch podshipnik tiqini kiygaziladi. Umumiy holda shpindel
quyidagi ko‘rinishga ega bo‘ladi. (Rasm 8).

Rasm 9. Shpindelning umumiy ko‘rinishi
I-harakatlantiruvchi rolik; 2-shpindelni ostki qismi; 3- yengillashtirilgan ilib oluvchi qismini; 4-
biriktiruvchi xalqa.

Xulosa. Tayyorlangan shpindel sinovdan o‘tkazilganda quyidagi natijalar olindi.

Shpindel sektori Inersiya

devorining Massa, kg momenti, Tsh, s @y, rad
qalinligi, mm kg-sm-s?

0.7 mm 0.697 0.0005796 0.047 0.545
0.8 mm 0.750 0.00122 0.0514 0.596
0.9 mm 0.860 0.0013 0.105 1.218

I mm 0.947 0.00133 0.107 1.241

2-jadval. Shpindel sektorining devor qalinligini o‘zgarishi inersiya momentga baraban
tormozlanish vaqtiga va buralish burchagiga tasiri orasidagi bog‘liglik jadvali.

Shpindel qismlarining og‘irliklari quyidagicha:
1-harakatlantiruvchi rolik-388,5 gr; 2-shpindelni ostki qismi-152,2 gr; 3- yengillashtirilgan ilib oluvchi
qismini - 480 gr; 4-biriktiruvchi xalqa-8,2 gr. O‘rtacha og‘irlik Gsn =1029 gr. Yangi ishlab chiqilgan
shpindelning og‘irligi 1029 g bo‘lib, mavjud modellar bilan solishtirganda ancha yengil hisoblanadi.
Shpindel og‘irligining kamayishi harakatlantiruvchi mexanizmdagi mexanik kuchlanishni 15% ga
kamaytirib, uning xizmat muddatini uzaytirishga yordam berdi. An’anaviy shpindellar bilan
taqqoslaganda quyidagicha xulosalar kelib chiqadi.(1-jadval

Shpindellarning massalari bo‘yicha jadvali quyidagi ko‘rinishga ega.

. . . Massasi (gr) | Massaning
Ne Shpindel turi (o°rtacha) kamayishi (%)
To‘liq metaldan tayyorlangan 0
! (ommaviy ishlab chiqarilgan) 1410 (381) 27%
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Tarkibiy vintsimon tasmali (ommaviy 0

2 ishlab chigarilgan) ICIROIEIEI) S
3 Qobigli tarkibiy (sinovlardan o‘tgan) | 1710 (681) 40%
4 . Tarkibiy e‘rkln o‘zakli qobiqli tarkibiy 1730 (701) 11%

(sinovlardan o‘tgan)
5 . Yengillashtirilgan (tavsiya 1029 i

etilayotgan)

Izoh: gavs ichda massa miqdorini kamayish giymati keltirilgan.

I-jadval. Mavjud shpindellarning va taklif etilgan shpindelning massalari.

Og‘irlikning kamayishi shpindelning chidamliligini va samaradorligini oshiradi. O‘tkazilgan
tajribalar asosida harakatlanuvchi qismlarga tushadigan kuchlanishning kamayishi sababli shpindelning
xizmat muddati 20% ga oshgani aniqlandi.
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FIRST AID METHODS FOR PEOPLE INJURED IN PRODUCTION
Andijan state technical institute, assistant of the department of labor protection
Turakulova Gulasal Zohidjon gizi
Annotation. First aid, emergency care for a victim of sudden illness or injury until more skillful
medical treatment is available. First aid may save a life or improve certain vital signs including pulse,
temperature, a patent (unobstructed) airway, and breathing. In minor emergencies, first aid may prevent
a victim’s condition from worsening and provide relief from pain. First aid must be administered as
quickly as possible. In the case of the critically injured, a few minutes can make the difference between
complete recovery and loss of life. First-aid measures depend upon a victim’s needs and the provider’s
level of knowledge and skill.
Key words: heat exhaustion, consciousness, treatment, perspiration, sprain, vomit,
heatstroke, pain, suffer, victim, bite, resuscitation, blood, charring, emergency room, pressure.
The entrance. Knowing what not to do in an emergency is as important as knowing what to do.
Improperly moving a person with a neck injury, for example, can lead to permanent spinal injury and
paralysis. Despite the variety of injuries possible, several principles of first aid apply to all emergencies.
The first step is to call for professional medical help. Determine that the scene of the accident is safe
before attempting to provide first aid. The victim, if conscious, should be reassured that medical aid has
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been requested, and asked for permission to provide any first aid. Next, assess the scene, asking
bystanders or the injured person’s family or friends about details of the injury or illness, any care that
may have already been given, and preexisting conditions such as diabetes or heart trouble. The victim
should be checked for a medical bracelet or card that describes special medical conditions. Unless the
accident scene becomes unsafe or the victim may suffer further injury, do not move the victim. First aid
requires rapid assessment of victims to determine whether lifethreatening conditions exist[1].

One method for evaluating a victim’s condition is known by the acronym ABC, which stands for:

A — Airway — is it open and unobstructed?

B — Breathing — is the person breathing? Look, listen, and feel for breathing.

C — Circulation — is there a pulse? Is the person bleeding externally? Check skin color and temperature
for additional indications of circulation problems.

Once obvious injuries have been evaluated, the injured person’s head should be kept in a neutral
position in line with the body. If no evidence exists to suggest potential skull or spinal injury, place the
injured person in a comfortable position. Positioned on one side, a victim can vomit without choking or
obstructing the airway. Before treating specific injuries, protect the victim from shock — a depression
of the body’s vital functions that, left untreated, can result in death. Shock occurs when blood pressure
(pressure exerted against blood vessel walls) drops and the organs do not receive enough blood,
depriving them of oxygen and nutrients. The symptoms of shock are anxiety or restlessness; pale, cool,
clammy skin; a weak but rapid pulse; shallow breathing; bluish lips; and nausea. These symptoms may
not be apparent immediately, as shock can develop several hours after an accident. To prevent shock, the
victim should be covered with blankets or warm clothes to maintain a normal body temperature. The
victim’s feet should be elevated. Because of the danger of abdominal injuries, nothing should be
administered by mouth[2,3].

Asphyxiation. Asphyxiation occurs when air cannot reach the lungs, cutting off the supply of
oxygen to circulating blood. This can cause irreparable damage to the brain. Among the causes of
asphyxiation are drowning, gas poisoning, overdose of narcotics, electrocution, choking, and
strangulation. Victims may collapse, be unable to speak or breathe, and have bluish skin. Most people
will suffer brain death within four to six minutes after breathing ceases unless first aid is administered.
In the case of choking, a procedure known as the Heimlich maneuver can be used to clear the windpipe
of food or other objects. In this procedure quick upward thrusts are applied to the victim’s abdomen to
eject the object blocking the windpipe. The first-aid provider stands behind the victim with both arms
around the victim’s waist. One fist is placed slightly above the navel and below the rib cage with the
thumb against the victim’s body. The other hand is used to hold the fist and apply pressure. The abdomen
is then pressed quickly inward and upward, forcing air from the lungs to eject the object from the
windpipe. If the victim is too large to hold while standing, or becomes unconscious, the maneuver can
be accomplished by laying the person down face up and using the heel of one hand in the same manner
as above. The person performing the maneuver must be careful not to apply pressure on the rib cage to
avoid breaking ribs, especially in children and the elderly. For obese or pregnant choking victims, the
providers hands should be placed over the lower half of the sternum (breastbone) and pressure applied
as described above. For victims of other types of asphyxiation, the most practical method of artificial
respiration is the mouth-to-mouth technique in which the first-aid provider forcefully exhales air into
the victim’s lungs after first clearing the airway of any obstruction. The provider tilts the victim’s head
backward by placing one hand under the victim’s chin and lifting while the other hand presses down on
the victim’s forehead. At this point, the mouth and airway can be checked for foreign objects, which can
be removed with the fingers. To begin mouth-to-mouth resuscitation, gently pinch the victim’s nostrils
together to prevent air from escaping out the nose. Take normal breaths, seal the victim’s mouth with a
pocket mask or mouth, and exhale into the mouth. When performed properly the victim’s chest should
rise visibly. The provider then listens for the victim to exhale; if using a pocket mask, it need not be
removed. This process is repeated at a rate of about 12 times per minute (one breath every five seconds)
for adults and about 20 times per minute for children, using less pressure and volume for children. Once
beginning artificial respiration, the first-aid provider should continue until the victim begins to breathe
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or medical help arrives. In cases of drowning, artificial respiration should be attempted even if the victim
appears dead. People submerged in cold water for more than 30 minutes who appeared blue have
responded to first-aid efforts and recovered with no brain damage[3,4,5].

Cardiopulmonary arrest. Cardiopulmonary resuscitation (CPR) is used to restore the heartbeat
in a victim whose heart has stopped — a condition known as cardiac arrest. Symptoms of this life-
threatening condition may include crushing pain or pressure behind the breastbone; pain in the arms,
neck, or shoulder; anxiety and a feeling of impending doom; difficulty breathing; heavy perspiration;
weakness; nausea; and loss of consciousness. The American Red Cross recommends that CPR be
performed only by individuals who have received special training in the recognition of cardiac arrest
and proper performance of CPR skills. CPR combines the techniques of artificial respiration with the
application of external heart massage to keep blood flowing through the victim’s body. The first-aid
provider positions the victim face up on a firm surface and clears the airway of any obstructions. To
maintain an open airway, the head is tilted back and the chin lifted forward. The provider then gives the
victim two breaths by mouth or mask. If no pulse is detected at the carotid artery (located in groove
beside windpipe in the neck), the first-aid provider kneels next to victim, placing the heel of one hand
on top of the other over the lower half of the sternum. The provider depresses the chest about 5 cm (2
in), forcing blood from the heart through the victim’s arteries. When the pressure is released, blood flows
into the heart. The first-aid provider applies the pressure in short, rhythmic thrusts about 15 times every
ten seconds. This cycle of two breaths followed by 15 chest compressions is repeated until the victim
revives or professional medical help arrives. Severe bleeding. The presence of blood over a considerable
area of a person’s body does not always indicate severe bleeding. The blood may ooze from multiple
small wounds or be smeared, giving the appearance of more blood than is actually present. The rate at
which blood is lost from a wound depends on the size and kind of blood vessel ruptured. Bright red,
spurting blood indicates injury to an artery while welling or steadily flowing, dark red blood indicates
injury to a vein. Welling or spurting blood is an unmistakable sign of severe bleeding. If a major artery
ruptures, a person may bleed to death within a minute. Injuries to veins and minor arteries bleed more
slowly but may also be fatal if left unattended. Shock usually results from loss of fluids, such as blood,
and must be prevented as soon as the loss of blood has been stopped[6,7].
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To stop the bleeding, apply pressure directly over the wound and, when possible, elevate the
bleeding body part. The first-aid provider should use bandages to hold a sterile dressing or clean cloth
firmly over the wound. Dressings that become saturated with blood should not be removed but should
be reinforced with additional layers. If an arm or leg wound bleeds rapidly and cannot be controlled by
dressings and bandages, the first-aid provider can apply pressure to the artery at a point adjacent to the
bleed called the pressure point. Arteries pass close to the skin at these points and can be compressed
against underlying bone to stop arterial bleeding. The pressure point for the femoral artery, which
supplies blood to the leg, is located on the front center of the leg’s hinge, the crease of the groin area
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where the artery crosses the pelvic bone. The pressure point for the brachial artery, which supplies blood
to the arm, is located halfway between the elbow and armpit on the inner side of the arm. Fainting,
seizures, and coma. Fainting, a sudden, temporary loss of consciousness, occurs when the brain does not
receive enough blood. Just before fainting, a person’s skin may appear pale and clammy or sweaty. To
restore blood flow to the brain, a first-aid provider should elevate the unconscious person’s feet or
position the individual’s head below the level of the heart. The victim’s airway and breathing should be
closely monitored. A fainting victim must also be kept warm to prevent shock. If the victim does not
fully recover after five minutes, medical help should be requested. Seizures, sudden brief episodes of
intense neurological activity, may result from a variety of causes, including epilepsy, a neurological
disorder, and head injuries. First aid for seizures consists of protecting the victim from accidental injury
during the seizure. The first-aid provider should not put any objects in a seizing person’s mouth or try to
hold the tongue. If the victim has medical identification indicating epilepsy, an ambulance need not be
called unless the person experiences multiple seizures or one seizure lasts more than five minutes.
Otherwise, once the seizure stops, question the person about the need for a hospital evaluation. If no
medical identification exists the first-aid provider should request medical assistance. A deep state of
unconsciousness due to illness or injury is known as a coma. Comatose individuals cannot be awakened.
Heart failure, stroke, epilepsy, diabetes, or traumatic brain injury can cause comas and a medical alert
tag on the victim may identify a possible cause of the coma. If the person is breathing, first aid is limited
to providing comfort until medical assistance arrives. If the victim is not breathing, the first-aid provider
should administer mouth-to-mouth or mask-to-mouth resuscitation. Poisoning and drug overdose. A
poisonous substance introduced into the body through the mouth or nose causes symptoms such as
nausea, cramps, and vomiting. Poisons include toxic medications, herbicides, insecticides, rodenticides,
household disinfectants, and noxious gases. In a case of poisoning, the first-aid provider should remove
the victim from a toxic environment, then contact the poison control center listed in most United States
phone books. If the number is unavailable, the provider should call a physician or hospital emergency
department. If possible, the provider should try to identify the poison, either by questioning the victim
or searching for suspicious containers. Containers of many poisonous substances list the antidote, or
remedy, on the label. Burns or stains on the skin or a characteristic odor on the breath may also help the
first-aid provider recognize the poison. Unless instructed to do so by the poison control center, the first-
aid provider should never give a poisoning victim anything to eat or drink. Vomiting should not be
induced unless the poison control center recommends it. If the victim vomits, the first-aid provider
should turn the individual on the side and clear the airway. Before clearing the victim’s mouth of any
obstructions, however, the provider should first put on clean first-aid gloves or wrap a cloth around his
or her fingers. If the person who ingested the poison is unconscious, the airway, breathing, and
circulation should be checked and CPR started if necessary. A drug overdose occurs when an individual
takes too large a dose of a drug or takes a dose that is stronger than the person can tolerate. A drug
overdose can be difficult to diagnose because the signs and symptoms vary widely and often mimic other
illnesses or injuries. Symptoms of a drug overdose include unusually dilated or contracted pupils,
vomiting, difficulty in breathing, hallucinations, and in severe cases unconsciousness and slow, deep
breathing. If an overdose is not treated, the individual may die. Victims of overdose should be taken
immediately to a hospital emergency room[8,9].

Burns. A burn is an injury to the skin caused by exposure to fire, hot liquids or metals, radiation,
chemicals, electricity, or the sun’s ultraviolet rays. Burns are classified according to the depth of tissue
damage and extent of the burn. A first-degree, or superficial, burn, which involves only the surface of
the skin, is characterized by reddening. A second-degree burn extends beneath skin surface and causes
blistering and severe pain while a third-degree, or full-thickness, burn causes charring and destruction
of the cell-producing layer of skin. The severity of a burn depends also on the area involved, expressed
as a percentage of the total body surface area. Severe burns cause shock and loss of body fluids. A person
suffering third degree burns over more than 10 percent of body surface area should be hospitalized as
soon as possible. First aid for burns involves removing the source of the burn as soon as possible. The
burn should be cooled immediately with cold water. A clean, cold wet towel or dressing can be placed
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on less serious burns to ease pain and protect the burn from contamination. Continuously bathe chemical
burns with running water for at least 20 minutes to dilute the substance. Any powder should be carefully
brushed off with gloved or protected hands before washing. Wet dressings or ointments should never be
used for burns. Instead, the first-aid provider should gently apply dry, sterile dressings held in place by
bandages and seek immediate medical attention[10,11].

Electric shock. Contact with electrical current is potentially fatal. Electricity passing through
the body can cause injury to the skin and internal organs. If electricity passes through the heart, the heart
muscle may be damaged and the heart’s rhythm interrupted, leading to cardiac arrest. The signs and
symptoms of electric shock include tingling, burns on the skin where the current entered or exited,
muscle pain, headache, loss of consciousness, irregular breathing or lack of breathing, and cardiac arrest.
The severity of the injury depends on the strength of the electric current and the path the current takes
through the body. The person providing first aid to a victim of electric shock should not touch the
individual’s body until the source of the shock is turned off. Because of the potential for internal injuries,
victims of electrical injury should not be moved unless they are in immediate danger. The first-aid
provider should monitor the victim for symptoms of shock. If the victim has stopped breathing and has
no pulse, CPR should be performed after the airway, breathing, and circulation have been checked. When
the victim’s vital signs are stable, the site of the burn should be treated using the same methods used for
other burns. Animal bites and stings. Animals such as snakes, dogs, cats, small rodents like squirrels,
certain insects, and spiders may bite humans with dangerous consequences. Many snakebites are caused
by nonvenomous (nonpoisonous) snakes and do not require treatment beyond cleaning the wound. Bites
inflicted by venomous snakes require immediate first-aid measures. The victim should be taken as soon
as possible to the nearest emergency medical facility. In the interim, the first-aid provider should not cut
the area around the bite, attempt to suck out the venom, or apply ice to the wound. The focus of first aid
should be to prevent the venom from spreading rapidly through the individual’s bloodstream. The victim
should be kept quiet to avoid stimulating circulation of the venom. In addition, the bite area should be
kept at a lower level than the rest of the body. The wound should be washed thoroughly with soap and
water, blotted dry, and loosely covered with a sterile dressing. Bites from other animals should be
thoroughly washed, treated with an antibiotic ointment, and bandaged. The victim should seek medical
attention if the bite is severe, if rabies (an infectious viral disease) is suspected, or if the bite becomes
infected. Bites from other humans are particularly prone to serious bacterial infection and should be
treated by a medical professional. Victims of any animal or human bite whose immunizations are not
current may need a shot for tetanus, an often fatal infectious disease affecting the muscles of the neck
and jaw. Biting insects include fleas, mosquitoes, bedbugs, lice, chiggers, and gnats. Bites from these
insects should be washed to prevent infection, and cold compresses or topical medications applied to
alleviate itching and pain. Bites from some species of ticks can cause serious illnesses including lyme
disease and Rocky Mountain spotted fever. When a tick bites a person, it may attach itself to the body
by burrowing into the skin. As a result, a tick should be removed by carefully pulling it straight out with
tweezers so as not to leave its head behind. The tick should not be squeezed when it is removed. Bites
from most spiders can be treated like those of other biting insects. Bites from black widow spiders and
other poisonous spiders require medical help. They are treated similarly to poisonous snakebites. Heat
illnesses. Exposure to excessive heat may cause heat exhaustion or heatstroke. Heat exhaustion results
from excessive loss of body fluids and body salts. Symptoms include pale and clammy skin, heavy
perspiration, a weak pulse, and shallow breathing. Headache and vomiting may also occur. In heat
exhaustion the internal body temperature remains close to normal. Heatstroke, a malfunction of the heat-
control centers in the body, occurs less frequently than heat exhaustion and is much more serious. It
commonly affects the elderly. The symptoms of heatstroke are hot and flushed skin, absence of
perspiration, a rapid but weak pulse, rapid breathing, and a high body temperature. The affected person
may feel dizzy and lose consciousness. Victims of heat exhaustion should rest in a cool area with their
feet elevated. Further cooling can be achieved with cool water compresses and a fan. The victim should
never be given medications used to treat fever, such as aspirin. The person suffering from heat exhaustion
may feel nauseous at first, but after resting for a period, he or she may be able to sip minimally salty

46



water or an electrolyte solution to replenish salt lost from perspiration. In serious cases, medical care is
required. First- aid measures for heatstroke are similar to those for heat exhaustion, but the victim should
be more aggressively and rapidly cooled, should not be given anything by mouth, and the feet should
not be raised if breathing difficulties are observed. The heatstroke victim must be taken immediately to
an emergency care center. Cold injuries. Exposure to cold can lead to hypothermia, a condition in which
the body’s internal temperature drops below normal. The first-aid provider should seek medical help
first, if possible, and rewarm a hypothermic individual by whatever means available, including body
warmth. If the victim is alert, warm, sweet fluids may be given. If the victim is breathing at a rate less
than six breaths per minute, mouth-to-mouth or mask-to-mouth resuscitation can be started. CPR should
not be performed because a hypothermic person may have a heartbeat even when the pulse is
undetectable and any CPR may cause cardiac arrest. Frostbite is a condition in which the skin freezes,
initially causing pain and redness in the affected area, which may develop into numbness and whiteness.
The first-aid provider should rewarm frozen areas (usually extremities) of the victim’s body slowly by
using skin to skin contact, immersing frozen part in warm, not hot, water, or using warm compresses.
Avoid massaging the affected area, which may cause tissue damage. The first-aid provider should not
thaw frozen areas that may refreeze before the victim reaches a medical facility. Head, eye, and nose
injuries. Injuries to the head may involve the scalp, skull, or brain. If the victim has a head wound, the
first-aid provider should not apply pressure to it, as this may damage the brain. The victim’s airway
should be kept clear from obstructions, such as vomitus, which is common in cases of head injury. If the
victim has a seizure, a sudden spasm of the body, the head must be protected with cushions to prevent
further injury. All individuals with head injuries should be evaluated by a physician. Medical attention
should be sought for all eye injuries as well. In the case of foreign material in the eye, especially caustic
substances, or those that can burn, corrode, or dissolve tissues, the eye should be flushed immediately
with a cool, sterile saline solution, if available, or plain tap water for 15 to 30 minutes. The first-aid
provider should not attempt to remove embedded objects from the eye. The most common injuries to the
nose involve nosebleeds, objects lodged in the nasal passages, and broken nasal bones. The victim of a
simple nosebleed should sit down, lean forward, and gently pinch together the soft part of the nose for
15 minutes. A cold compress can also be placed on the bridge of the nose. If material lodged in the nose
cannot be forced out by gently blowing the nose, the victim should request medical help. In the case of
a broken nose, the first-aid provider should apply a cold compress to the bridge of the nose and seek
medical attention[11,12].

Sprains and fractures. A sprain, the painful stretching or tearing of ligaments (tissues that
connect bones at joints), occurs when a bone is suddenly wrenched at the joint. A fracture, a break or
crack in a bone, is caused by sudden, violent pressure against the bone. Great pain and swelling
characterize both a sprain and a fracture, but inability to move the affected part, a deformed appearance,
and pain or tenderness at a specific point usually indicate a fracture. Sprains and fractures should be
treated in the same way by a first-aid provider since it can be difficult to diagnose a fracture without an
X ray of the affected bone. Because the slightest movement of the affected part may cause the injured
person great pain and increase the damage, no attempt should be made to straighten or move sprained or
broken limbs until medical help arrives. If the injured person must be transported to a hospital, rigid
splints should be used to immobilize the broken part and adjacent joints or bones. Splints can be
improvised from light, smooth boards or folded cardboard and tied to the broken part with wide strips
of cloth or improvised material. If a person is found with the head or body in an unnatural position, a
fracture of the spinal column may have occurred. Other signs of a broken spinal column are severe pain
in the back or neck and lack of movement of the lower extremities. The first-aid provider should not
attempt to straighten or move the injured person’s body as this may cause permanent paralysis or death.
If the victim must be transported, his or her body should be immobilized by placing it on a flat board.
However, moving such a victim should not be attempted without prior training[12,13].
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MASHINASOZLIK VA MEXANIKADA INNOVATSION TEXNOLOGIYALAR
Andijon davlat texnika instituti
“Avtomobilsozlik va transport” fakulteti
“Transport logistikasi” yo‘nalishi
3 —bosqich K — 47 — 22 guruhtalabasi
Usmonov Azizbek

Annotatsiya : Ushbu maqolada mashinasozlik va mexanikada innovatsion texnologiyalarning
joriy etilishi va samaradorligi tahlil gilinadi. Tadqiqotda 3D bosib chiqarish, IoT va sun’iy intellekt
texnologiyalari asosida olib borilgan tajribalar va ularning ishlab chiqarish jarayonlaridagi ahamiyati
ko‘rsatildi. Olingan natijalar texnologiyalarni qo‘llash orqali ishlab chiqarish vaqtini qisqartirish, sifatni
yaxshilash va xarajatlarni kamaytirish mumkinligini isbotladi. Shuningdek, O‘zbekiston sharoitida
innovatsiyalarni keng joriy etish uchun takliflar berildi.

Kalit so‘zlar : Mashinasozlik, mexanika, innovatsion texnologiyalar, 3D bosib chiqarish, 10T,
sun’iy intellekt, ishlab chiqarish samaradorligi, O‘zbekiston.
NMHHOBALIMOHHBIE TEXHOJIOTUUN B MAIIMHOCTPOEHUU U MEXAHUKE

AHHoTauus: B naHHO cTaThe aHanu3upyeTcs BHEApeHHE U Y3PPEeKTUBHOCTh HHHOBALIMOHHBIX
TEXHOJIOTUH B MAIIMHOCTPOCHHH M MEXaHWKe. B mcciieoBaHUM pPacCMOTPEHBI SKCIIEPUMEHTH Ha
ocHoBe TexHosorui 3D-newatu, UnTtepHera Bemeit (IoT) u HCKyCCTBEHHOTO MHTEIJIEKTA, a TAKXKE UX
3Ha4YeHHE B MPOM3BOJICTBEHHBIX Mporieccax. [lomydeHHbIe pe3yabTaThl MOATBEPKAAIOT BO3ZMOKHOCTh
COKpaIlleH!s] BpEMEHH MTPOU3BO/ICTBA, YIYUIIEHUS Ka4eCTBAa U CHIIKCHHUS 3aTpaT 3a CYEeT MPUMEHEHUS
3THX TexHoJorui. Kpome Toro, npuBeneHbsl peKOMEHIAIMH 110 PAaCIIMPEHUIO BHEAPEHHSI HHHOBALUH B
YCIOBUSX Y30€KHUCTaHAa.

KiroueBble €/10Ba: MalIMHOCTPOEHUE, MEXaHMKa, MHHOBAIlMOHHbIE TEXHOJOruu, 3D-neyars,
[oT, uckyccTBEHHBIN UHTEIEKT, TPOU3BOACTBEHHASI 3D (PEKTUBHOCTD, Y30EKUCTaH.
INNOVATIVE TECHNOLOGIES IN MECHANICAL ENGINEERING AND MECHANICS

Abstract: This article analyzes the implementation and effectiveness of innovative technologies
in mechanical engineering and mechanics. The study examines experiments based on 3D printing,
Internet of Things (loT), and artificial intelligence technologies, as well as their significance in
manufacturing processes. The results demonstrate the potential to reduce production time, improve
quality, and decrease costs through the application of these technologies. Additionally,
recommendations are provided for the wider adoption of innovations in the context of Uzbekistan.

Keywords: mechanical engineering, mechanics, innovative technologies, 3D printing, IoT,
artificial intelligence, production efficiency, Uzbekistan.

Kirish

Mashinasozlik va mexanika sanoatida innovatsion texnologiyalar jadal rivojlanmoqda. Ushbu
jarayon sanoat ishlab chiqarishni samarali qilish, mahsulot sifatini oshirish va xarajatlarni kamaytirish
uchun muhim ahamiyat kasb etadi. Innovatsiyalar, jumladan avtomatlashtirish, 3D bosib chiqarish,
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sun’iy intellekt va [oT (Internet of Things) texnologiyalari mashinasozlik sohasida keng qo‘llanilmoqda
[1,2]. Ushbu maqolada mashinasozlik va mexanikada innovatsion texnologiyalarni tadqiq etish, ularning
go‘llanilish usullari va natijalari tahlil qilinadi.
Tadqiqot uslubi

Ushbu tadqiqotda asosan quyidagi usullar qo‘llanildi:
Adabiyotlarni tahlil qilish: so‘nggi yillarda mashinasozlik va mexanikada innovatsion texnologiyalar
bo‘yicha ilmiy maqolalar va sanoat hisobotlari o‘rganildi [3,4].
Eksperimental tadqiqotlar: 3D bosib chiqarish texnologiyasidan foydalangan holda mexanik
komponentlar ishlab chigarildi va ularning sifat parametrlari o‘lchandi.
Analitik usullar: texnologiyalar samaradorligi va iqtisodiy foydasi matematik modellashtirish orqali
baholandi.

Tadqiqot O‘zbekiston sharoitida mashinasozlik sohasidagi bir necha korxonalarda o'tkazildi.
Natijalar

Tadqiqot natijalari quyidagilarni ko‘rsatdi:
3D bosib chigarish texnologiyasi mexanik komponentlarni ishlab chigarishda ishlab chigarish vaqtini
30% ga qisqartirdi va material sarfini sezilarli darajada kamaytirdi.
IoT asosidagi qurilmalar orqali ishlab chiqarish jarayonlari real vaqtda nazorat qilindi, bu esa
nosozliklarni 25% ga kamaytirishga yordam berdi.
Sun’iy intellekt yordamida ishlab chiqilgan boshqaruv tizimlari mashinalarning ish unumdorligini
oshirdi.
Adabiyotlarda ko‘rsatilgan usullar va innovatsiyalar amalda samarali natija berdi, lekin ularni to‘liq joriy
etish uchun iqtisodiy va texnologik qiyinchiliklar mavjud.

Munozara.Olingan  natijalar mashinasozlik va  mexanika sohasida innovatsion
texnologiyalarning jadal rivojlanayotganligini tasdiglaydi. 3D bosib chiqarish va IoT texnologiyalari
ishlab chiqarish jarayonlarini avtomatlashtirishda samarali vosita sifatida xizmat qilmoqda. Shu bilan
birga, yangi texnologiyalarni joriy etishda xodimlarning malakasini oshirish va moliyaviy sarmoyalar
zarurati muhim ahamiyatga ega.O‘zbekiston sharoitida ushbu texnologiyalarni keng qo‘llash uchun
davlat siyosati va sanoat hamkorligi kuchaytirilishi lozim. Shuningdek, xorijiy tajriba va innovatsion
yechimlar o‘rganilishi va o°zlashtirilishi kerak [5].

Xulosa va takliflar

Mashinasozlik va mexanikada innovatsion texnologiyalar ishlab chiqarish samaradorligini oshirish
va raqobatbardoshlikni kuchaytirishda muhim omil hisoblanadi. Tadqiqot natijalari asosida quyidagi
takliflar beriladi:
3D bosib chiqarish va IoT texnologiyalarini sanoat korxonalarida keng joriy etish.
Xodimlarni innovatsion texnologiyalar bo‘yicha muntazam o‘qitish va malakasini oshirish.

Innovatsion tadqiqotlarni qo‘llab-quvvatlash uchun moliyaviy va institutsional yordamni kuchaytirish.
Xalqaro hamkorlikni rivojlantirish orqali ilg‘or tajribalarni o‘zlashtirish.
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YO‘L TRANSPORT HODISALARI EKAPERTIZASI
X.R.Baynazarov
Andijon davlat texnika instituti “Transport logistikasi” kafedrasi t.f.f.d. (PhD), dotsent
Meliqo‘ziyev Abdulaziz Rasuljon o‘g‘li
Andijon davlat texnika instituti “Transport logistikasi” kafedrasi assistenti
Ismoilov Yahyobek Isoqjon o‘g‘li
Andijon davlat texnika isntituti YHTE guruhi talabasi
Annotatsiya: Yo‘l transport hodisalari ekspertizasi, Yo‘l transport hodisalari yuz bergan
holatini,shuningdek,avtohalokatlar sabablari va oqibatlarini aniqlash maqgsadida otkaziladigan maxsus
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tahlil jarayoni hisoblanadi. Ekspertiza jarayonining maqsadlari,usullari,foydalaniladigan vositalar
(masalan, video yozuvlar, guvohlarning ko’rsatmalari, tehnik ekspertiza) va natiyjalarning qandan
huquqiy ahamiyatga ega ekanligi ko‘rsatiladi.

Kalit so‘zlar: Yo‘l-transport hodisalari ekspertizasi,texnik ekspertiza,hodisa sabablari,tezlik
tahlili,sud-ekspertizasi,hodisa joyi tahlili,transport vositasining texnik holati,yo‘l holati va ob-havo
sharoitlari,avtotehnik ekspertiza,iqtisodiy ekspertiza va boshqalar.

KIRISH. Yo‘l-transport hodisalari jamiyatning eng dolzarb muammolaridan biri bo‘lib, u
nafaqat inson hayoti va salomatligiga, balki iqtisodiy va ijtimoiy barqarorlikka ham jiddiy ta’sir
ko‘rsatadi. Har yili dunyo bo‘ylab minglab odamlar YTH ogqibatida jarohatlanadi yoki hayotdan ko‘z
yumadi.

Ushbu hodisalarning oldini olish, ularning sabablarini aniqlash va huquqiy baho berish
jarayonida yo‘l-transport hodisalari ekspertizasi muhim o‘rin tutadi.

Mazkur ekspertiza hodisaning yuz berish sabablari, ishtirokchilarning harakatlari, texnik
vositalarning holati va boshqa omillarni o‘rganish orqali adolatli qaror qabul qilishga xizmat
qiladi.Shuningdek, yo‘l harakati xavfsizligini oshirishga qaratilgan chora-tadbirlarni ishlab chigishda
ham ekspertiza natijalaridan keng foydalaniladi.

Ushbu ishda yo‘l-transport hodisalari ekspertizasi tamoyillari, usullari va ularning amaliy ahamiyati
tahlil gilinadi.

Tadqiqot davomida ilgari olib borilgan ilmiy ishlar va amaliy tajribalar asosida YTH sabablari,
ekspertiza turlari va ularning natijalari tahlil gilinadi.

Bundan tashqari, YTH ekspertizasi jarayonida qo‘llaniladigan zamonaviy texnologiyalar va
ularning samaradorligi ham ko‘rib chiqilgan.

Asosiy qism. Yo‘l harakati xavfsizligini ta’minlash muhim o‘rin tutgani sababli, uni har
tomonlama o‘rganish va tahlil qilish dolzarb masalalardan biri sanaladi. Umuman olganda, Yo‘l-
transport hodisalarini tahlil qilish va ekspertizadan o‘tkazish yo‘llardagi xavfsizlikni ta’minlash,
qonuniylikni oshirish va inson hayotini asrashda muhim ahamiyat kasb etadi.

Yo‘l-transport hodisalari ekspertizasining asosiy turlari:
1. Avtotexnik ekspertiza

Transport vositasining texnik holatini,avtohalokatning mexanizmini,
tormoz tizimi, rul boshqaruvi va boshqa muhim tizimlarning ishlashini baholashdan iborat.

2. Trassologik ekspertiza

Shikastlanishlar va ularning kelib chiqish sabablarini,yo‘l belgilarining joylashuvi va holatiniva
avariya joyidagi izlarni tahlil qilishdan iborat.

3. Transport-yo‘l sharoitlari ekspertizasi

Yo‘l qoplamasining sifati va holati,Y TH sodir bo‘lishiga ta’sir etuvchi tashqi omillarni o’rganadi.

4. Sud-tibbiy ekspertiza

Jabrlanganlarning jarohatlari va ularning sabablari va haydovchining avariya paytida mastligi
yoki sog‘lig‘i bilan bog‘liq holatlarni o’rganadi.

5. Iqtisodiy ekspertiza

Yetkazilgan moddiy zarar miqdorini aniqlash va Sug‘urta summasini hisoblash ishlarini olib
boradi.

Ekspertiza quydagi tartibda amalga oshiriladi:

1. YTH joyidan ma’lumotlar va dalillar yig‘iladi.

2. Transport vositalari va yo‘l sharoitlari o‘rganiladi.

3. Kompyuter modellashtirish va matematik hisob-kitoblar gilinadi.

4. Xulosa tayyorlanadi va sud yoki tegishli organlarga taqdim etiladi.

Yo‘l-transport hodisalarini tahlil qilish va ekspertizadan o’tkazishda dronlardan
foydalanish zamonaviy texnologiyalarning muhim yutuglaridan biri hisoblanadi.

Dronlar avtohalokatlar, tirbandliklar va yo‘l infratuzilmasini o‘rganishda samarali vosita bo‘lib
xizmat qgiladi.
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Quyida dronlardan foydalanishning asosiy afzalliklari va imkoniyatlari hagida batafsil
ma’lumotlar beramiz.

Dronlardan foydalanishning asosiy afzalliklari:

- Dronlar hodisa sodir bo‘lgan joyga tez yetib boradi va real vaqtda videotasvir hamda suratlar
olish imkonini beradi;

- Hodisa tafsilotlarini yuqoridan aniqlik bilan kuzatish mumkin.

1. Hodisa joyining aniq xaritasini yaratish

- 3D rekonstruktsiya va ortofoto xaritalar orqali YTH tafsilotlarini aniq tahlil qilish mumkin.

- Qiyin hududlarda (tog‘li yo‘llar, o‘rmonlar va boshqga murakkab joylar) tahlil qilishni
osonlashtiradi.

2. Yol harakati xavfsizligini oshirish:

- Dronlar tirbandliklar va xavfli yo‘l kesishmalarini kuzatib, yo‘l harakati oqimining
yaxshilanishiga yordam beradi.

- Yo‘llarning kamchiliklarini aniglash orqali oldini olish choralarini ko‘rish imkonini yaratadi.

3. Dalillarni yig‘ish va huquqni muhofaza qilish

- Dronlar orqali avariya tafsilotlarini avtomatlashtirilgan tarzda yozib olish va saqlash mumkin.

- Sud-tergov jarayonlarida aniq dalillar tagdim etish uchun foydalaniladi.

4. Favqulodda holatlarda yordam ko’rsatish

- Yo‘l-transport hodisasi natijasida yo‘lovchilar yoki haydovchilar jabrlangan bo‘lsa, dronlar
qutqaruv xizmatlariga zarur ma’lumotlarni tez yetkazib berishi mumkin.

- Dronlar termal kameralar bilan jihozlangan bo‘lsa, tunda yoki yomon ob-havo sharoitida
jabrlanganlarni aniqlashga yordam beradi. (1-rasm).

1-rasm. Dronlardan foydalanish jarayoni.

Dronlar yordamida tahlil qilish bosqichlari:

1.Hodisa joyini dron yordamida suratga olish va videoga tushirish

2.0lingan ma’lumotlarni tahlil qilish va xaritalash

3.3D modellashtirish orqali avariya tafsilotlarini batafsil o‘rganish

4.Natijalarga asoslangan tahlil va xulosa chiqarish

5.0ldini olish choralarini ishlab chiqish va takliflar berishdan iborat.

XULOSA

Dronlardan yo‘l-transport hodisalarini tahlil gilishda foydalanish nafagat tahlil jarayonlarini
tezlashtiradi, balki avtohalokatlarning oldini olishga ham katta hissa qo‘shadi. Kelajakda dron
texnologiyalarining rivojlanishi bu sohada yanada samarali natijalarga erishish imkonini beradi.
Yo‘l harakati transport hodisalarini ro‘yxatga olish ishlarida zamon talablaridan kelib chiqgan xolda
innovatsion texnologiyalardan, ya’ni dronlardan keng foydalanish, yo‘l harakati transport hodisalari
haqgidagi ma’lumotlarni to‘liqgroq ro‘yxatga olish va bayonnoma tuzish jarayonini nisbatan tezroq
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tugallanishi va yo‘l harakati transport hodisalari sodir bo‘lgan joydagi o‘lchash va aniqlash ishlari
birmuncha kamayib aniqroq ma’lumotlar olinadi.
Foydalanilgan adabiyotlar:

1. G*.A.Samatov, M.N.Usmanova. “Yo‘l transport hodisalari ekspertizasi” o’quv qo’llanma
0’z.R.Oliy va o’rta ta’im vazirinig 2020-yil 4-maydagi 285-sonli buyrug’i nashrga ruxsatnoma oldi.

2. S.M.Qodirovning “Yo‘l-transport hodisalari tahlili” darsligida yo‘l transport hodislari tahlili,
tushunchalar, atamalar, ekspertiza turlari, ekspertiza materiallarini rasmiylashtirish, ekspertizaning
o‘tkazish protsessual me’yorlarini hisoblash yoritilgan.

3. Azizov Q.X., Darabov M., Sayfutdinova R.A. Obespechenie bezopasnosti dvijeniya na
gorodskix ulitsax.—T.TADI, 2009.132 s.3. Ryabchinskiy A.I. Reglamentatsiya aktivnoy i passivnoy
bezopasnosti avtotransportneix sredstv:ucheb.posobie dlya studentov veissh. ucheb.zavedeniy/
A.L.Ryabchinskiy, B.V.Kisulenko i dr. M. izd. sentr Akademiya, 2006. 432 str.[

4. Baynazarov, K, Xasanboy, S. (2024). Problems of Development of Transport and Road
Transport Infrastructure of Andijan City American Journal of Traffic and Transportation
Engineering,9(4), 63-66.https://doi.org/10.11648/j.ajtte.20240904.11.

5. X.R.Baynazarov, Sh.A. To‘rayev, X.R. Sotvoldiyev, A.R. Nosirov /YO‘L-TRANSPORT
HODISALARINING YUZAGA KELISH SABABLARINI TAHLIL QILISH/ “Zamonaviy sanoat
ishlab chiqarish tarmogqlari va ilm - fan taraqqiyoti globallashuvida metrologiyaning zamonaviy
muammolari va yechimlari” mavzusidagi Xalgaro ilmiy-amaliy anjuman materiallari Andijon:AndMI
nashri, 2024. 922 bet.

6. X.R.Baynazarov, Sh.A. To‘rayev, X.R. Sotvoldiyev, A.R. Nosirov / HAYDOVCHILARGA
BOG‘LIQ XOLDA SODIR ETILGAN YO‘L TRANSPORT HODISALARI TAHLILI/ “Zamonaviy
sanoat ishlab chigarish tarmogqlari va ilm - fan taraqqiyoti globallashuvida metrologiyaning zamonaviy
muammolari va yechimlari” mavzusidagi Xalgaro ilmiy-amaliy anjuman materiallari Andijon: AndMI
nashri, 2024. 926 bet.

YO‘L TRANSPORT HODISALARINI OLDINI OLISHDA XORIJIY DAVLATLAR
TAJRIBASI
X.R.Baynazarov
Andijon davlat texnika instituti “Transport logistikasi” kafedrasi t.f.f.d. (PhD), dotsent E-mail:
Meliqo‘ziyev Abdulaziz Rasuljon o‘g‘li
Andijon davlat texnika instituti “Transport logistikasi” kafedrasi assistenti
Ismoilov Yahyobek Isoqjon o‘g‘li
Andijon davlat texnika isntituti YHTE guruhi talabasi

Annotatsiya: Yo‘l transport hodisalarini oldini olish bo‘yich xorijiy tajribalar,dunyoning bir
qator rivojlangan mamlakatlarida amalga oshirilayotgan samarali dasturlar va texnologiyalarini o‘z
ichigan oladi.Yo‘l infratuzilmasini yahshilash,haydovchilarni o‘qitish va targ‘ibot ishlarini olib
borish,statistika va tahlil qilish,jazo va ragbat tizimlarini qo‘llash shular jumlasidandir.

Kalit so‘zlar: Yo‘l harakati xavfsizligi tizmlari, intellektual transport tizmlari, samarali yo‘l
belgilarini o‘rnatish, jamoat transporti hav{zizligi, yo‘l transport hodisalarini statistik tahlili.

KIRISH. O‘zbekistonda sodir bo‘layotgan yo‘l transport hodisalarining o‘ziga xos jihati unda
piyodalar ishtirokining ko‘pligi. Ichki ishlar vazirligi ma’lumotlariga ko‘ra, respublika hududida yiliga
o‘rtacha 9-10 ming yo‘l-transport hodisalari sodir bo‘ladi.

Ulardan ikki mingdan ortig‘ida insonlar halok bo‘lmoqda.2022 yilning o‘zida O‘zbekistonda 2
ming 262 nafar kishi YTH qurboni bo‘lgan.2023 yilda O‘zbekistonda sodir bo‘lgan yo‘l transport
hodisalarining qariyb yarmi 3565 piyodalar ishtirokida sodir bo‘lgan. Jami halok bo‘lganlarning ham
qariyb yarmi 801 nafari piyodalarga to‘g‘ri keladi. Kuzatuvchilar piyodalar o‘limining ko‘pligiga ular
yo‘llarda himoyalanmagani, yo‘llarning piyodalardan ko‘ra ko‘proq mashinalar uchun qulay qilib
qurilgani bilan izohlashadi.

Lekin ma’lum bir mamlakatlar bu sohada ko‘pgina islohotlar o‘tkazib, avtohalokatdagi piyodalar
o‘limi holatlarini sezilarli kamaytirishga erishishgan. Masalan Angliyada yo‘llar O‘zbekistondagi kabi
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keng emas.Shunday bo‘lsa-da, bu yerdagi shaharlarda yo‘l o‘rtasiga o‘rnatilgan maxsus orolchani ko‘p
uchratish mumkin. Bu mashinalar bir-birini oshib o‘tmasligi va piyodalar yo‘l o‘rtasida o‘zini xavfsiz
sezishi uchun gilinadi.

Asosiy gism. Qonunchilikdagi islohotlar natijasida bolalarning nafagat piyoda sifatidagi
huquglari, balki ularning harakatlanish huquglari ham kengroq ishlab chigilgan. Oddiy piyoda yurish
konsepsiyasidan ko‘ra ko ‘proq masalalarni oz ichiga gamrab oluvchi normativ hujjatlar gabul gilingan.

Misol sifatida «Yo°l harakati to‘g‘risidagi qonun» (Road Trac Act), «Yo‘l-transport hodisalarini
bartaraf etishga oid maxsus ishlar to‘g‘risidagi qonun» (Act on Special Cases Concerning the Settlement
of Trac Accidents), «Yo‘l harakati xavfsizligi to‘g‘risidagi qonun» (Trac Safety Act), «Avtotransport
vositalarini boshqarish to‘g‘risidagi qonun» (Motor Vehicle Management Act) kabilarni sanab o‘tish
mumkin.

Bu gonunlarda ishlab chigarilayotgan avtomobillarda bolalar o‘rindiglari o‘rnatilishi lozimligi,
tezyurar avtomagistrallarda harakatlanish tartibi, maktab va bog‘cha avtobuslari va ularning
haydovchilariga bo‘lgan talablar, bolalar va piyodalarga yo‘l-harakati xavfsizligi bo‘yicha bilim berish
mexanizmlari, yo‘l infratuzilmalarining talablari va shunga o‘xshash tartiblar belgilab qo‘yilgan.

Avtohalokatlarni kamaytirish va oldini olish magsadida hukumat 1995 yilda maktab zonasi
dasturini joriy qilingan. 1997 yilda esa Koreyada ro‘yxatdan o‘tgan transport vositalari 10 milliondan
oshganda huquqni muhofaza qilish organlari tezlikni oshirish yoki chorrahalarni nogonuniy kesib o‘tish
natijasida kelib chigqan to‘qnashuvlarning oldini olish uchun avtomatik yo‘l harakati xavfsizligi
kameralaridan foydalanishni boshlagan.

Bu dasturga asosan, «maktab zonasi» deganda bolalarni ta’lim muassasalariga borishda va undan
qaytishda yo°l harakati xavfsizligi vositalari o‘rnatiladigan va boshqariladigan joy tushuniladi.
Koreyaning ushbu tizimi bolalar bog‘chalari, boshlang‘ich maktablar, maxsus maktablar va xususiy
maktablar yoki 100 va undan ortiq bolalar foydalanadigan bolalar muassasalariga xavfsiz yo‘nalishlarni
ta’minlash orqali bolalar ishtirokidagi yo‘ltransport hodisalarining oldini olishga qaratilgan. Maktab
zonalarida avtomobil va boshga turdagi transport vositalarning harakat tezligi maksimum 30 km/s etib
belgilangan. (1-rasm).

1-rasm. Maktabgacha ta‘lim va maktab muasasalarida tezlikni cheklash yo‘l belgisi.

Shu maqsadda yo°l harakati xavfsizligi vositalari va belgilari ushbu ob’ektlarning asosiy
darvozasidan 300 m radiusda yo‘lning ma’lum gismlariga o‘rnatiladi.

Hozirgi kunda Koreyaning ko‘pgina katta va yangi qurilayotgan shaharlarida koreyalik olimlar
va davlat xizmatchilari maktab zonalari tizimini yanada takomillashtirish va «Aqlli shahar» (Smart City)
talablariga mos keladigan ravishda ishlar olib borilmoqgda. (2-rasm).
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2-rasm. «Aqlli shahar»(Smart City) texnologialari.

Koreyada bolalar orasida yo‘l-transport xodisalari qurbonlarining kamayishi bo‘yicha erishilgan
yutuglar hagida gapirganda, fugarolik jamiyati institutlarining roli va samarali faoliyatini ham yodga
olish juda muhim. Koreyadagi yo‘l harakati xavfsizligini ta’minlashni o‘z oldiga maqgsad qilgan
fugarolik guruhlarini (shu jumladan, ko‘ngillilar tashkilotlari) faoliyat yuritadi.

Ushbu fuqarolik guruhlari transport bilan bog‘liq amalga oshirilishi kerak bo‘lgan islohotlar
bo‘yicha Koreya hukumatiga oz takliarini bildirib borishadi. Bolalarning yo‘l harakati xavfsizligi
masalalarini olib chiqish va yo‘l-transport hodisalarini bartaraf etish bo‘yicha ko‘ngilli xizmat ko‘rsatish
dasturlarida ishtirok etadilar.

Statistikaga ko‘ra, dunyodagi eng jiddiy qoidabuzarliklar tezlikni oshirish, mast holatda haydash,
qizil chiroqdan o‘tish hisoblanadi. Bu huqugbuzarliklar uchun dunyoning deyarli barcha mamlakatlarida
eng katta jarimalar belgilangan.

Belgilangan tezlikdan oshib ketish baxtsiz hodisalarning 40 foizigacha sabab bo‘ladi, natijada
odamlar hayotdan ko‘z yumishadi. Harakatlanish tezligining avtohalokatlar soniga va aynigsa avariya
oqibatlarining og‘irligiga ta’siri turli mamlakatlarda bir necha bor o‘tkazilgan ilmiy tadqiqotlar natijalari
bilan tasdiglangan.

Harakatlar strategiyasiga muvofiq, respublikada yo‘l harakati xavfsizligini ta’minlash,
avtotransport boshqarish va avtomobil harakati yo‘llarida piyodalar madaniyatini oshirish sohasi ham
takomillashtirilyapti. 2018-2022 vyillarda O°‘zbekiston Respublikasida Yo‘l harakati xavfsizligini
ta’minlash Konsepsiyasi qabul qilindi. U normativ-huquqiy bazani takomillashtirish, yo‘l harakati
ishtirokchilarining huqugiy madaniyatini oshirishni magsad gilgan. Xorij tajribasidan shuni aytish
mumkinki, dunyoda ruxsat etilgan eng yuqori harakat tezligi 70 km/s ni tashkil etgan mamlakatlar ko‘p
emas.

MDHDning gator davlatlari, Armaniston, Gruziya, Ozarbayjonda aholi yashash punktlarida ruxsat
etilgan eng yuqori harakat tezligi 60 km/s. Ukrainada 2019 yil 1 yanvaridan yo‘llarda o‘lim holatlari
sonini kamaytirish choralaridan biri sifatida maksimal harakat tezligi 60 dan 50 km/s ga kamaytirildi.
Yevropaning 29 ta mamlakatida harakatlanish tezligi 50 km/s, London shahrida 48 km/s ni tashkil etadi.

Tadqiqotlarga qaraganda, tezlikni oshirish avariya ehtimoli va uning og‘ir oqibatlari bilan
bevosita bog‘liq. Misol uchun, harakat tezligining bir foizga oshishi natijasida yo‘l harakati
ishtirokchilari o‘limi bilan tugaydigan YTH ehtimoli 4 foizga, jiddiy avariya ehtimoli 3 foizga ortadi.

Mashina urib ketishi natijasida piyodalarning halok bo‘lishi ehtimoli ham keskin ortadi. (65 km/s
tezlikda bunday natija ehtimoli 50 km/s tezlikdagiga garaganda 4,5 barobar yuqori) 65 km/s tezlikda
harakatlanganda yondan berilgan zarba natijasida haydovchi va yo‘lovchilarning halok bo‘lishi ehtimoli
85 foizni tashkil etadi.

Statistik ma’lumotlarga ko‘ra, xavfsizlik kamarini taqish haydovchi va old o‘rindiglarda o‘tirgan
yo‘lovchilar o‘rtasida o‘lim ehtimolini 45-50 foizga va orqa o‘rindiglarda ketayotgan yo‘lovchilarning
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o‘lish va og‘ir jarohat olish ehtimolini 25 foizga kamaytirar ekan. Bolalarni olib yurish uskunalaridan
foydalanish esa o°‘lim ehtimolini 60 foizga kamaytirishi mumkin.

Shuning uchun yo‘l harakati ishtirokchilarining, jumladan, YHQni buzish oqibatlari to‘g‘risida keng
xabardor qilish orqali shaxsiy mas’uliyatni oshirish muhim.

Yaponiyada politsiya tomonidan amalga oshiriladigan yo‘l-transport hodisalari tahlilidan fargli
o‘laroq, professional darajada tahlil giladigan Yol transport hodisalarini o‘rganish va ma’lumotlarni
tahlil gilish instituti faoliyat yuritadi. Yuqgoridagilardan kelib chiqib yo‘l transport hodisalarini va bu
natijasida o‘lim xolatlari oldin olish uchun quyidagi ishlarni amalga oshirish magsadga muvoq bo‘lgan
bo‘lar edi:

1. Shahar markazlarida yuqori tezlik soatiga 50 kilometrgacha va maktab zonalarida soatiga 30
kilometrgacha kamaytirish choralarini ko‘rish;

2. Respublika bo‘yicha xar kuni sodir bo‘lgan yo‘l transport hodisalarini televidenia orqali keng
ommaga namoyish qilib, ushbu hodisani sabablarini tahlil gilib yoritib borish orgali fugarolarning
ma’suliyatini oshirish;

3. Yo‘l-transport hodisalarini professional darajada tahlil giladigan Yo‘l-transport hodisalarini
o‘rganish va ma’lumotlarni tahlil qilish instituti tashkil etish.

Xulosa. Har bir davlat o‘ziga xos strategiyalarni qo‘llagan holda yo‘l-transport hodisalarini
kamaytirishga intiladi. O‘zbekiston ham bu tajribalardan foydalanib, avtomatlashtirilgan nazorat
tizimlari, yo‘l infratuzilmasini yaxshilash va haydovchilarga ta’lim berish kabi choralarni kuchaytirishi
mumkin.

O‘zbekiston ham yo°l harakati xavfsizligini oshirish bo‘yicha ushbu ilg‘or tajribalardan
foydalanishi mumkin. Bu kabi chora-tadbirlar mamlakatimiz yo‘llarida avariyalar sonini kamaytirishga
yordam beradi.

Foydalanilgan adabiyotlar:

1. AsmzoB K.X. Xapakar XaBGCH3MUTMHHM TamKuia STHII acocnapu. Jlapcnuk. TomikeHr:
2009.267 oer.

2. Xolmatov U, Xolmatov S. YO‘L TRANSPORT HODISALARINI VUJUDGA KELISHIDA
PIYODA VA PIYODA BOLALARNING O ‘RNI //Science and innovation in the education system.
2022.T.1Ne.6.C.8-15.

3. Kodirov. S.M, K.M.Nazarov.Yo‘l-transport xodisalari tahlili, T, TAYI, 2002-84 b. (Oliy o‘quv
yurtlari uchun o‘quv qo‘llanmasi).

4. Isamuhamedova, D.U, M.K. Mirzayev "Zamonaviy shaharsozlik nazariyasi" O'quv qo'llanma.
Toshkent-2015 y (12-13 b.).

5. K. X.Azizov Xarakat xavfsizligini tashkil etish asoslari. Toshkent - 2009 yil.

6. Baynazarov, K, Xasanboy, S. (2024). Problems of Development of Transport and Road
Transport Infrastructure of Andijan City American Journal of Traffic and Transportation
Engineering,9(4), 63-66.https://doi.org/10.11648/j.ajtte.20240904.11.

7. X.R.Baynazarov, Sh.A. To‘rayev, X.R. Sotvoldiyev, A.R. Nosirov /YO‘L-TRANSPORT
HODISALARINING YUZAGA KELISH SABABLARINI TAHLIL QILISH/ “Zamonaviy sanoat
ishlab chiqarish tarmogqlari va ilm — fan.

O‘ZBEKISTON RESPUBLIKASI MASHINASOZLIK SANOATIDA YONG‘IN
XAVFSIZLIGINI TA’MINLASHNING INNOVATSION TEXNOLOGIYALARI
Raximov Dilmurod Baxadirovich
Andijon davlat texnika instituti
VHHOBaIIMOHHBIE TEXHOJIOTHH OOECHeueHHsl TOKapHOH Oe30MacHOCTH B MAaIIMHOCTPOUTEIHHOM

npoMbllIeHHOCTH PecnyOnuku Y30ekucran

Innovative fire safety technologies in the machine-building industry of the Republic of Uzbekistan
Annotatsiya. O‘zbekiston Respublikasida mashinasozlik sanoati jadal sur’atlarda rivojlanib,

milliy iqtisodiyotda muhim o‘rin egallamoqda. Biroq ishlab chiqarish quvvatlarining kengayishi bilan
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texnogen xavf-xatarlar, jumladan, yong‘inlar soni ham ortmoqda. Bu esa yonuvchan materiallar,
payvandlash uskunalari, yuqori kuchlanishli qurilmalar va avtomatlashtirilgan liniyalardan foydalanish
bilan bog‘lig. Shu sababli zamonaviy va samarali yong‘in xavfsizligi tizimini joriy etish dolzarb vazifaga
aylangan.

Mazkur sohadagi qonunchilik asoslarini quyidagi hujjatlar tashkil etadi: O°zbekiston
Respublikasining “Yong‘in xavfsizligi to‘g‘risida”gi Qonuni (30.09.2009 y., ZRU-226) hamda
yangilangan “Texnik tartibga solish to‘g‘risida”gi Qonuni (27.02.2023 y., ZRU-819). Ushbu hujjatlar
mashinasozlik korxonalarida xavfsizlik standartlari, texnik reglamentlar va muvofiglikni baholash
tartiblarini ishlab chiqish uchun huquqiy asosni shakllantiradi. Shu bilan birga, xalgaro ISO 45001 va
NFPA standartlarining qo‘llanilishi global ishlab chiqarish zanjirlariga integratsiya doirasida tobora
ahamiyat kasb etmoqda.

Mazkur maqolada yong‘in xavfini kamaytirishga qaratilgan innovatsion texnologiyalar tahlil
qilinadi: ishlab chiqarish muhitini monitoring qilish uchun Internet narsalari (IoT) tizimlari, xavflarni
modellashtirish va bashoratlash uchun raqamli egizaklar, sun’iy intellekt algoritmlariga ega aqlli
datchiklar hamda yangi yong‘inga chidamli qoplamalar. E’tibor, aynigsa, Favqulodda vaziyatlar
vazirligining tashabbuslari va yetakchi sanoat zonalari tajribasi asosida O‘zbekistondagi korxonalarning
joriy holatini tahlil gilishga qaratilgan.

Olingan natijalar shuni ko‘rsatadiki, yong‘in xavfsizligini ta’minlashda faqat texnik va tashkiliy
choralar emas, balki normativ-huquqiy bazani isloh qilish, kadrlar tayyorlash hamda innovatsion
yechimlarni davlat tomonidan qo‘llab-quvvatlashni ham o‘z ichiga olgan kompleks yondashuv zarur.
Mazkur maqolada ilgari surilgan xulosalar O‘zbekistonda mashinasozlik sohasida sanoat xavfsizligining
yangi strategiyasini ishlab chiqishda qo‘llanilishi mumkin.

Kalit so‘zlar: yong‘in xavfsizligi, mashinasozlik sanoati, innovatsion texnologiyalar, 10T,
ragamli egizaklar, sun’iy intellekt, yong‘inga qarshi tizimlar, normativ-huquqiy tartibga solish, ISO
45001, texnik tartibga solish, ishlab chiqarish xavfsizligi.

AHHOTanusl. MamuHOCTpOUTENbHAS IPOMBIIUIEHHOCT, B PecnyOnuke  Y30ekucran
CTPEMHTEIBHO PAa3BUBACTCS M 3aHMMAaeT Ba)XHOE MECTO B HAlMOHAJIbHOH SKoHOMHKE. OFHAKO POCT
MIPOU3BOJICTBEHHBIX MOITHOCTEH COMPOBOXIACTCSI YBEIMUECHHEM TEXHOTEHHBIX PHUCKOB, B TOM YHCIIE
M0XapoB, OOYCJIOBIEHHBIX NPUMEHEHUEM JIETKOBOCIUIAMEHSIONIMXCS MaTepHalioB, CBapOYHOIO
00OpyIOBaHMUs, BBICOKOBOJIBTHBIX YCTaHOBOK M aBTOMAaTH3WPOBAaHHBIX JUHHWHA. B cBs3W ¢ 3TuM
obecriedeHne 3(GGEKTUBHOM U COBPEMEHHON CHCTEMBl MOXXAapHOH 0€30MacHOCTH CTaHOBUTCS
IIPUOPUTETHOM 3a]1a4ei.

3akoHOJAaTeIbHOW OCHOBOW B JaHHOW oOnactu cmyxkar: 3akoH PecrmyOmmku Yz6ekuctan «O
noxxapHoit 6e3omacHoct» Ne 3PVY-226 ot 30 centsiopst 2009 rona, a Takxke oOHOBIEHHBIA 3akoH «O
TexHu4eckoM perynupoBanun» Ne 3PY-819 ot 27 ¢epans 2023 roga. TH JOKYMEHTHI (hOPMHUPYIOT
MIPABOBYIO PaMKY JUIs pa3padOTKN TEXHUYECKHUX PErIaMEHTOB, CTAHJAPTOB O€30IMaCHOCTH U MPOLETyP
OLIEHKU COOTBETCTBUS HA MAIIMHOCTPOUTEIbHBIX NPEANpPHUATUSAX. BMmecTe ¢ TeM aKTyalbHOCTb
npuobperaroT MexayHapoanbsie ctanaaptsl ISO 45001 u NFPA, npuMeHsieMble B paMKax UHTETpaluu
B IN100aJIbHBIE TPOU3BOICTBEHHBIE LIEMTOYKH.

B naHHO# craThe paccMaTpWBAIOTCS WHHOBAIIMOHHBIC TEXHOJOTHH, HalpaBlIICeHHBIE Ha
MOBBIIIEHUE YPOBHS MPOTUBOIOKAPHON 3alUTHI: HCHoIb30BaHue cucteM VnTepHera Bemiei (IoT) ms
MOHHTOPHHTA MPOU3BOJICTBEHHON Cpebl, BHEAPEHHE MUPPOBBIX TBOWHUKOB IS MOIESIUPOBAHUS U
MIPOTHO3UPOBAHUS PUCKOB, IPUMEHEHUE MHTEUIEKTYaIbHBIX AaTuukoB ¢ MM -anroputmamu, a Taxxke
HOBBIX OTHE3aIIUTHBIX MOKpbITHH. Ocoboe BHHMaHHE YACICHO aHaIM3y TEKyIleH CHUTyaluu Ha
NPEANpUATHIX Y30eKHcTaHa, B TOM YHUCIIE B CBET€ MHUIMATUB MHHHCTEPCTBA 1O Ype3BbIYANHBIM
CHUTYaIlMsIM | OTIBITA BEAYIIUX MPOMBIIUICHHBIX 30H.

[TonydeHHble pe3yabTaTbl  JEMOHCTPUPYIOT HEOOXOAUMOCTh  KOMILJIEKCHOTO — TOAXOJa,
BKJTIOYAIONIETO HE TOJNBKO TEXHWYECKHE W OpPTaHW3alMOHHBIE MEphl, HO W pedOopMHpOBaHUE
HOPMAaTUBHO-TIPAaBOBOM 0a3pl, 0Oy4deHHE TepcoHana, a TakXKe TOCYIapCTBEHHYIO MOIAEPIKKY
WHHOBAIIMOHHBIX penreHuil. [IpencTaBieHHble B CTaThe BHIBOABI MOTYT OBITh HCIIOJIB30BAHBI JIJIS
(dhopMUpPOBaHUS HOBOW CTpAaTETUX MIPOMBIIUICHHOH 0€30MaCHOCTH B MAIIMHOCTPOCHUHU Y30CKUCTaHA.
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KiioueBble cjioBa: moxkapHas O€30MacHOCTb, MAIIMHOCTPOUTENbHAS IPOMBIIUICHHOCTD,
WHHOBAIIMOHHBIC  TexHonoruw, loT, 1umdpoBble  ABOWHHUKH, WMCKYCCTBEHHBI  WHTEIUICKT,
MPOTUBOIIOKAPHBIE CHUCTEMBI, HOPMAaTUBHO-NpaBoBoe perynupoBanue, ISO 45001, TexHuyeckoe
peryinMpoBaHue, MPOU3BOACTBEHHAs 0€301MaCHOCTb.

Abstract. The machine-building industry in the Republic of Uzbekistan is rapidly developing
and occupies a significant place in the national economy. However, the expansion of production
capacities is accompanied by an increase in technogenic risks, including fire hazards, caused by the use
of flammable materials, welding equipment, high-voltage installations, and automated production lines.
Therefore, ensuring an effective and modern fire safety system has become a top priority.

The legal foundation in this area is established by the Law of the Republic of Uzbekistan “On
Fire Safety” No. ZRU-226 dated September 30, 2009, as well as the updated Law “On Technical
Regulation” No. ZRU-819 dated February 27, 2023. These documents provide the legal framework for
developing technical regulations, safety standards, and conformity assessment procedures at machine-
building enterprises. At the same time, international standards such as ISO 45001 and NFPA are gaining
relevance, especially in the context of integration into global production chains.

This article examines innovative technologies aimed at enhancing fire protection: the use of
Internet of Things (IoT) systems for production environment monitoring, the implementation of digital
twins for risk modeling and forecasting, intelligent sensors with Al-based algorithms, and new fire-
resistant coatings. Particular attention is paid to analyzing the current state of enterprises in Uzbekistan,
including initiatives of the Ministry of Emergency Situations and the experience of leading industrial
zones.

The findings demonstrate the necessity of a comprehensive approach that includes not only
technical and organizational measures but also the reform of regulatory frameworks, personnel training,
and state support for innovative solutions. The conclusions presented in the article can be used to shape
a new strategy for industrial safety in Uzbekistan’s machine-building sector.

Keywords: fire safety, machine-building industry, innovative technologies, [oT, digital twins,
artificial intelligence, fire protection systems, regulatory framework, ISO 45001, technical regulation,
industrial safety.

BBenenne. MammHocTpouTenbHas oTpacib PecnyOnuku Y30eKuCTaH sIBISETCS OAHUM M3
KJIFOUEBBIX CEKTOPOB MPOMBIIIIEHHOTO KoMILIekca, hopmupyronum 10 15% o0bpéma o6pabdarsiBaromeit
MPOMBIIIJIEHHOCTH CTpaHbl 1o cocTosiHUIO Ha 2023 roa. B pecny6irike akTHBHO (DYyHKIMOHUPYIOT OoJiee
300 MamMHOCTPOUTENbHBIX MPEANPHUATHH, BKIIOYas TakWe KpymnHble oObenuHeHus, kak AO
«¥Y3aBTOCAHOATY, «Y32JEKTpOMaIll» M «Y3arpoTexcaHoaTXOoNAUHI». Jloys BBICOKOTEXHOJIOTMYHOIO
o0opynoBanus B oOmieM 00bEME MPOMBIIIUNIEHHOTO MPOW3BOICTBA MPOAOKAET PACTH, B TOM YHUCIE
Omaromapst MaciITaOHbIM HIporpaMMaM  MOJEpPHM3ALMH, MOJJIEP)KUBAEMBIM TOCYIapCTBOM U
MeXayHapoaHbIMU napTHEpamu, TakuMu kak UNIDO u BecemupHhblii 6aHK.

OnHako HapsAy C TEXHOJOTMUECKUM POCTOM COXPAaHSIOTCA CEpbE3HBIE BBI30OBBI B 00JIACTH
MIPOM3BOACTBEHHON M TmoxapHoi Oe3zomacHocTu. [lo maHHbIM MuHuHCTEpCTBa MO 4Ype3BBIYANHBIM
cutyauusiMm PecnyOnuku VY306ekucran, Tonbko B 2022 romy B HPOMBIIIIEHHOM CEKTOpe ObLIO
3adukcupoBaHo Oosnee 120 TEXHOTEHHBIX IMOXKAPOB, W3 KOTOPHIX 3HAYMUTENbHAs 4YacTh MPOM3OILIA
MMEHHO Ha 00BeKTax MamuHOCTpoeHHs. OCHOBHBIMU NPUYMHAMH OCTAIOTCS KOPOTKHE 3aMBIKAHUS,
neperpys3ka dJIeKTpOCeTel, HapyIIeHHs pPEerIaMeHTOB JKCIUTyaTallud OOOpYIOBAaHWS, a TakKkKe
HEIOCTATOYHBIM yPOBEHb MOATOTOBKH MEPCOHANIA.

CnoxuBmasicst cuUTyalms TpeOyeT mepexofa OT TPATUIMOHHBIX PEAKTUBHBIX TTOAXOIOB K
MIPEaKTUBHBIM, OCHOBAHHBIM Ha LU(POBBIX TEXHOJIOTUAX, TPOTHO3UPOBAHUU PUCKOB M HWHTETPALUU
COBPEMEHHBIX CTaHJAapPTOB OE30MacHOCTH. YUHUTHIBAS MEXIYHAPOAHBIE TEHACHIMH W TEpexon K
Wunycrpun 4.0, 0coOEHHO axTyaJbHBIM CTAHOBHUTCS BHEJPEHHE WHHOBAIIMOHHBIX pEIICHUI:
WHTEIJUICKTYaIbHBIX CHCTEM MOHUTOPHHTA, IIU(PPOBHIX TBONHHUKOB, YMHBIX CHCTEM IOKAPOTYIICHHS U
OTHECTOMKMX HaHOMaTepHuasoB. Hacrosias cTares HalpaBieHa Ha CUCTEMHBIN aHAIN3 TaKUX PELIeHUH
¢ y4€TOM HOPMAaTHBHBIX TPeOOBaHUH U cieNN()UKN MAIIMHOCTPOUTENBHBIX IPEANPUITHI Y30eKnuCTaHa.
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Mertonoioruss. B pamkax ucClIeqOBaHMsS INIPUMEHEHBI METOABI KAauE€CTBEHHOIO W
KOJIMYECTBEHHOI0 aHanu3a. [IpoaHanm3upoBaHbl JEHCTBYIOLUIME HOPMATUBHO-IIPABOBBIE JTOKYMEHTBI
PecniyGnuku Y30ekucTan, BKIIFOUast 3aKOHBI, TeXHUYeckue pernamenTsl, cranaaptel [OCT u O’z DSt, a
Take MexayHapoansie HopMbl (ISO 45001, NFPA). Mcnonp3oBanbl oT4€Thl MuHUCTEpCTBA 110
Ype3BbIYaHBIM CUTYALMSIM, JaHHble [0ckoMcTaTa, myONIruKaluy B HAyYHbIX )KypHaIax U oQUIHaIbHbIE
HMCTOYHUKHU IPOMBILUICHHBIX NPEANpUATUM. Takke NpOBEAEH CPaBHUTEIBHBIM aHAIN3 YCIEIIHBIX
KEWCOB BHEIPEHUS MHHOBAIIMOHHBIX IPOTUBOMOKAPHBIX perieHuil B crpanax CHI' u EBponbl. Oco6oe
BHUMAaHHE Y/ICJICHO aHATIU3Y MPEANPHUATHN Y30€KUCTaHa, yYaCTBYIOIINX B MHyCTPHAIBHBIX KJIacTEpax
Y TeXHOMapKax, Takux kak TexHomnapk «Hupunk» n @33 «Hapowuii».

Pe3yabTarbl. OCHOBHBIE YTPO3HI MTOKAPOONACHOCTH B MAIIMHOCTPOCHNUN Y30EKUCTAaHA CBSA3AHBI
C HEJOCTATOYHOW aBTOMAaTU3alMe U yCTapEBIIMMHU CUCTEMaMU CUTHAJIU3aLUH.

CoBpeMeHHBIE TPOTHUBOIIOKAPHBIE pelIeHus, Takue kak loT-cencopsbl, udpoBbie NTBOMHUKHE U
TeruioBu3opsl ¢ MU-anropurMaMu, npoieMOHCTPUPOBAIN BBICOKYIO 3()()EKTUBHOCTh NP MUJIOTHOM
BHEJJPEHUU Ha OT/AEIbHBIX NpeAnpusaTusax (Hanpumep, B AO «TalllkeHTCKU MEXaHUYECKUN 3aBO/I»).
VYpoBEHb 0CBEAOMIIEHHOCTH IIEPCOHAJIA O TIOXKAPHBIX PUCKAX U MEPAX PEarnpOBAaHUs OCTAETCS HU3KUM
— ik 36% COTPYIHUKOB €XKETOAHO IPOXOJAT MPOTUBONIOkKAapHbIE yueHus (1o nanasiM MYC).

OO0cy:xnenue. [y MalIMHOCTPOUTENBHBIX NPENIPUATHI Y30eKucTaHa nepexos K CHCTEMHOMY
o0ecrieyeHnI0 TOKapHOH Oe3omacHOCTH TpeOyeT rocynapcTBeHHOM monaepkku. [Ipemmaraercs
pa3paboTtarh HaluoHanbHyt0 nporpamMmy «IIpombiunennas 6Ge3onacHocTs 2030», BKIIHOUAIOIIYIO
co(mHaHCHPOBaHNE MOACPHHU3AIMH POTUBOIIOKAPHBIX CUCTEM, cyOcuauu Ha BHeapenue UN- u loT-
TEXHOJIOTHH, 00s3arenbHyt0 Hu(ppoBu3anuio yuéra HapyleHui. Takke Ba)KHO BHEAPEHHE CUCTEMBI
cepTHU(HKAINN TPOTUBOIIOKAPHOHN KBamupuKanuu nepconana. OnHa U3 peKOMEHIAINI — BHEAPEHHE
00s13aTeNbHBIX HHU(POBBIX KYPHAJIOB MOXKAPHOI 6€3011aCHOCTH ¢ aHaIUTHKOM Ha ocHoBe W, OTnenbHO
HEOOXOIMMO Y4eCTh Majble U CPEAHHE MAIIMHOCTPOUTEIBHBIEC PEIIPUATHS, AJIs1 KOTOPBIX TpeOyeTcs
YIPOIIEHHBIN JOCTYIl K MHHOBALIMOHHBIM PELICHUSIM Ha OCHOBE JIM3HUHIAa U TOCTapaHTHI.

3akirouenue. IIHHOBalMOHHBIE TEXHOJIOTUU — KIJIFOY K MOBBILICHUIO YPOBHS MPOMBIIIEHHON
0e30macHOCTH B MaIIMHOCTpoeHHH. B VY30ekucrtane HaOMIOgarOTCA MOJIOKUTEIbHBIE ILIATU 10
MOJIEPHU3AIH OTPACIIU, OJJHAKO CUCTEMHOCTb, KOMIJIEKCHOCTh 1 HOPMAaTHBHOE 00€CIIEYeHNE OCTAIOTCS
BbI30BaMU. BHe/lpeHne MHTENIeKTyalbHbIX CUCTEM, IU(PPOBU3ALMS KOHTPOJIS U MOATOTOBKA KaJpoB
JIOJDKHBI CTaTh OCHOBOM HAallMOHANBbHOM cTpateruu. [lonydyeHHble pe3ynbTarhl MOT4EPKUBAIOT BaXKHOCTD
MEXBEIOMCTBEHHOTO B3anuMoieicTBus, BKiItodass MUC, MUHHCTEPCTBO IPOMBILIIEHHOCTH U MHUHIOCT,
U1 BBIpAOOTKHU A(PPEKTUBHOMN MOIUTUKH MPOTUBOIOKAPHON OE30MAaCHOCTH B YCIOBHSIX YCKOPEHHOM
UHYCTPHAJIN3ALNH.
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KAM VA O‘RTACHA LEGIRLANGAN PO‘LATLARNI PAYVANDLASH
TEXNOLOGIYASI.
Abdullayev Shavkat Azimovich katta o‘qituvchi
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Annotatsiya. Mazkur maqola payvand chok va birikmalarda uchraydigan nugsonlarni nazorat
qilishda dastlabki nazoratlar ko'rib chiqaladi. Magqgolada qurilma va jihozlarni nazorat qilish,
texnologiyani, zagotovkani va yig‘ishni, payvandchilarning malakasini xamda nazorat qilshda
ishlatiladiga o’lhov asboblari  ta'riflanadi. Natijalar asosida payvand chok va birikmalarda
mustaxkamligi samaradorligini sifatini oshirish omillar ko'rsatilgan. Maqola konustrukstiylarni
payvandlash va yig’ish jarayonida yuzaga keladigan nugsonlarni oldin olish hagida ham fikr yuritadi.

AHHOTauMs. B 1aHHOH cTaTbe paccMaTpUBAIOTCS MpeaBApUTENIbHBIE IIPOBEPKHU MIPU KOHTPOJIE
ne(eKToB, BCTPEYAIOIMINXCS B CBAPHBIX IIBAX M COEAMHEHHUAX. B cTaThe ONMUCHIBAIOTCS KOHTPOJILHBIC
MHCTPYMEHTHI, UCIOJIb3yeMbIe JJIsi KOHTPOJIsl OOOpYHAOBaHHS M yCTPOWCTB, TEXHOJOTMH, COOpPKH U
cOOpKH 3aroTOBOK, a TaKKe KBaTM(UKAIMK CBApPIIMKOB. Ha OCHOBE pe3ysbTaToB MOKa3aHbI (haKkTOpEI
MOBBIIIEHUS KadecTBa A(PPEKTUBHOCTH MPOYHOCTU CBAPHBIX IIBOB M COEAMHEHHH. B crarhe Taxke
o0cy>KmaeTcs npeoTBpalieHue 1e(GeKkToB, BOSHUKAIONINX B MIPOIECCE CBAPKU M COOPKH KOHCTPYKIHH.

Annotation. This article examines preliminary inspections during the inspection of defects found
in welds and joints. The article describes the control tools used to monitor equipment and devices, the
technology, assembly, and assembly of workpieces, as well as the qualifications of welders. Based on
the results, factors for improving the quality of welds and joints are shown. The article also discusses
issues of preventing defects arising during the welding and assembly of structures.

Kalit so‘zalar: payvandlanuvchanlik,zang, prokat, elektron sterjen, flus, gazogenerator,
reduktor, qatlam, etalon, qoplama, himoya gazlari, yoriqlar
KnioueBble cioBa:. CBapuMBacMOCThb,p)KaBUMHA, MPOKAT, JJIEKTPOHHBIA  CTEpXeHb, (QuIroc,
ra3oreHeparop, peayKTop, CIOH, STaJIOH, IOKPBITHE, 3aIlIUTHBIC T'a3bl, TPECIIHHBI

Key words: weldability, rust, rolling, electron rod, flux, gas generator, reducer, layer, standard,
coating, protective gases, cracks

Material tanlashda mexanik mustahkamlik, ishchi harorat diapazoni, korroziyaga chidamlilik va
texnologik gayta ishlash imkoniyatlari hisobga olinadi. Eng ko‘p qo‘llaniladigan materiallar qatoriga
uglerodli po‘latlar, zanglamaydigan po‘latlar va maxsus issiqqa chidamli qotishmalar kiradi. Ba’zi
hollarda, yuqori korroziyaga ega muhitlarda maxsus polimer qoplamalar yoki alyuminiy asosidagi
qotishmalardan ham foydalaniladi (2).

Bunday po‘latlarning payvandlanishi po‘latning tarkibida uglerod va legirlovchi
komponentlarning bo‘lishiga bog‘liq. Po‘latning tarkibida uglerod va legirlovchi komponentlar qancha
ko‘p bo‘lsa, ular shuncha yomon payvandlanadi. Bu po‘latlar payvandlashdagi issiqlik ta’sirlariga
ta’sirchanliroqdir. Elektrodlar va turli payvandlash ashyolari shunday tanlanishi kerakki, ulardagi
uglerod, fosfor, oltin gugurt va boshqa zararli elementlarning miqdori kam uglerodli konstruksion
po‘latlarni payvandlashdagiga nisbatan kam bo‘lishi kerak.

Bundan magqgsad kristallizatsion darzlarga qarshi chok metalini turg‘unligini oshirishdir, chunki
kam legirlangan po‘latlar kristallizatsion darzlar hosil qilishga moyildir (2).

Kam legirlangan po‘latlar yoy yordamida 1-jadvalda keltirilgan rejimlarda payvandlanadi.
Kam legirlangan po‘latlarni pastki holatdagi choklarini yoy yordamida payvandlash rejimlari.
I-jadval
Metall  qalinligi, 10 dan

1-2 2-5 5-10 .
mm yugori

Elektrod diametri, 1,6 12,025 125 (30 1[40 [40 |50 |60 |50 |60

mm
Tok. A 35- | 45- | 65- | 65- | 80- | 130- | 130- | 170- | 210- | 170- | 210-
% 45 165 |8 |8 |100]150 | 150 |200 |240 |200 |240

Vertikal va ship choklarni payvandlashda tok 10-20% kamaytiriladi va diametri ko*pi bilan 4mm
elektrodlar ishlatiladi.

Chok metalining sovish tezligini kamaytirish uchun uchma-uch birikmalardan foydalanish

kerak. Chunki tavr shaklida va chetlari ustma-ust qo‘yib payvandlangan birikmalar tez soviydi. Berk

59



konturli choklari bor birikmalar ishlamaslikka harakat qilishi kerak. Bordi-yu ana shunday birikmalar
tayorlash zarur bo‘lsa, uni qizdirish vasekin sovitish choralarini ko‘rib qisqa hududlarga bo‘lib
payvandlanadi.

Qalinligi 6mm gacha bo‘lgan metallning uchma-uch birikmalari hamda kateti 7 mm gacha
bo‘lgan valikli choklar bir gatlam hosil qilib (bir o‘tishda) payvandlanadi. Buning natijasida sovish
tezligi kamayadi. Nisbatan qalin metall uzun hududlarga bo‘linib bir necha gqatlam hosil qilib
payvandlanadi. Har gaysi qatlam galinligi elektrodning 0,8—1,2 diametrini tashkil etishi kerak. Qalinligi
40—45mm gacha bo‘lgan metal "do‘nglik" yoki "kaskad" usulida ko‘p qatlamli chok hosil qilib
payvandlanadi. Hududlar uzunligi (300-350 mm) navbatdagi qatlamni yotqizishda oldingi gatlam
200°C dan past haroratgacha sovimaydigan qilib tanlanadi.

Agarda po‘lat toblanishga moyil bo‘lsa, birinchi qatlam hosil gilishdan oldin payvandlanadigan
joy gorelka yoki induktor bilan 200-250°C ga qadar qizdiriladi. Payvandlab bo‘lgandan keyin ta’sir
zonasidagi  qattikligi 250 HB va bundan ortiq birlikni tashkil etsa, u holda oldindan qizdirish
keyinchalik esa bo‘shatish kerak bo‘ladi (3).

Kam legirlangan konstruksion po‘latlarni payvandlash asosiy turdagi qoplamalar YOHU-13/45,
YOHHU-13/55, YOHU-13/85, O3C-2 va boshqgalarni ishlatish kerak. Bu qoplamlarni ishlatganda eritib
qo‘shilgan metall ancha zich hamda qovushqoq bo‘lib, eskirishga unchalik moyil bo‘lmaydi. Hosil gila
oladigan kislotali qoplamli elektrodlardan kam legirlangan po‘latlardan mas’uliyatli bo‘lmagan
konstruksiyalarni payvandlashdagina foydalanishi mumkin.

Kam legirlangan konstruksion po‘latlarni 942A turidagi elekdrodlar bilan payvandlasa bo‘ladi.
Chunki chok metali erigan asosiy metall elementlari hisobiga qo‘shimcha legirlanadi hamda uning
vaqtinchalik qarshiligi 500 MPa gacha ortadi. Bunda chok metali yuqori plastikligini saqlaydi. 960A
turidagi elektrodlar bilan payvandlashda chok metalida uglerod miqdori ancha ko‘p bo‘lgani uchun
unchalik plastik bo‘lmagan mustahkam chok hosil bo‘ladi.

Kremniy-marganes-misli 10I'2C, 10XI'CH/JI, 15XCH/I va 12XI" po‘latlar 350A turdagi
YOHMU-13/55 rusumli elektrodlar bilan payvandlanadi. Payvandlash oldidan buyum qizdirilmaydi.

Xromli 15X po‘lat YOHU-13/85 elektrodlari bilan eng qisqa yoy bilan gizdirilmay va termik
ishlov berilmay payvandlanadi.

Xrom-kremniy-marganesli 20XI'CA, 25XI'CA, 30XI'CA, 30XI'CHA po‘latlari eng qisqa yoy
bilan [1JI-18-63 yoki HUAT-3M elektrodlari yordamida payvandlanadi. Payvandlashdan keyin payvand
birikmalari yuqori mustahkamlikka chidaydigan qilib termik ishlov beriladi 880°C haroratda toblanib,
sung bo‘shatiladi.

Issiqqa chidamli po‘latlar. Issiqqa chidamli po‘latlardan 600°C haroratdan oshmaydigan ish
zonalarida ishlaydigan buyumlar tayyorlanadi. Yanada yuqori haroratda ishlash uchun buyumlarni
issigbardosh va olovbardosh po‘latlardan tayyorlanadi. Issiqqa chidamli po‘latlarga 12MX, 20MXJI,
34XM, 20X3MB®, 20XM®, 20XMDJI, 12XIM1D, 15XM®OKP, 12X2M®DB, X5M, 15XSM®A va
boshqalar kiradi.

Bunday po‘latlar qoniqarli payvandlanadi. Lekin, payvandlash texnologiyasi noto‘g‘ri bo‘lganida
chok yaqinidagi utish zonasida mayda-mayda yoriglar hosil bo‘lishi mumkin. Bunday po‘latlar
chetlarini payvandlashga moslab aniq yig‘ishni talab qiladi. Butun chok uzunligi uzra tirqish bir xil
bo‘lishi va metal galinligi 5 mm gacha bo‘lganida 0,8 mm, 5-16 mm bo‘lganida 1,5 mm va 16 mm dan
ortiq bo‘lganida 4-6 mm bo‘lishi kerak.

Turli rusumli issiqqa chidamli po‘latlarni payvandlash texnologiyasida asosiy metall bilan chok
metalini bir xil bo‘lishi uchun payvandlanayotgan metallni qizdirish kerak.

Buyumni qo‘shimcha qizdirish metall toblanishining oldini olish uchun bajariladi. Ushbu
qizdirishsiz payvandlansa chok metalida va chok atrofi zonasida xrom hamda molibden karbidlari hosil
bo‘ladi, ular payvand birikmaning mo‘rtligini oshirishi mumkin.

Chok metali bilan asosiy metallning bir xil bo‘lishi, payvand buyumni ishlatish davrida yuqori
harorat oqibatida hosil bo‘ladigan diffuzion hodisalarni bartaraf etish uchun muhimdir.
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Chok tubini to‘la va sinchiklab payvandlash kerak. Buning uchun birinchi gatlam diametri 3 mm
elektrod bilan payvandlanadi. Payvandlanadigan po‘lat ganday rusumda bo‘lsa, xuddi shunday
rusumdagi elektrod sim ishlatiladi. Payvandlashda asosiy qoplamli elektrodlar ishlatiladi.

550°C gacha haroratlarda ishlaydigan 12MX va 20MXJI po‘latlardan qilingan buyumlar I1JI-14
elektrodlari bilan payvandlanadi. Payvandlashdan avval buyumni 20MXJI po‘lat uchun 250-300°C
gacha, 12MX po‘lati uchun 200°C gacha qizdiriladi. Payvandlashdan so‘ng 710°C haroratda
bo‘shatiladi.

470°C gacha haroratlarda ishlaydigan 34XM va 20X3MB® po‘latlaridan gilingan buyumlar L{JI-
30-63 elektrodlari bilan payvandlanadi. 34XM po‘latini payvandlashdan avval va payvandlash vaqtida
350°C gacha, 20X3MB® po‘latidan qilingan buyumlarni esa 400—450°C haroratgacha qizdiriladi.
Payvand birikmalari 34XM po‘lati uchun 600°C haroratda, 20X3MB® po‘lati uchun 680°C haroratda
bo‘shatiladi.

570°C gacha haroratlarda ishlaydigan 20XM®, 20XM®JI, 12X1M1® po‘latlaridan qgilingan
buyumlar I1JI-20-63 elektrodlari bilan payvandlanadi. Buyumni 300-350°C gacha qizdirib gisqa yoy
vositasida payvandlanadi. Payvandlangandan keyin 3 soat davomida 700—740°C haroratda bo*‘shatiladi.

600°C gacha haroratda ishlaydigan 15XM®KP va 12X2M®Bb po‘latlaridan qilingan buyumlar
IJI-26M-63 elektrodlari bilan payvandlanadi. Ular 350-400°C haroratgacha qizdirgan holda qisqa yoy
vositasida payvandlanadi va so‘ngra 740—760°C haroratda bo‘shatiladi.

450°C gacha haroratlardan agressiv muhitlarda ishlatiladigan 15X5M va 15X5M®A
po‘latlaridan gilingan buyumlar 11JI-47-63 elektrodlari bilan payvandlanadi. Payvandlashdan avval va
payvandlash vaqtida 300-450°C gacha qizdiriladi va so‘ngra 3 soat davomida 760°C haroratada
bo‘shatiladi (1).
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PAYVAND BIRIKMA VA CHOKLARDAGI DASTLABKI VA JORIY NAZORAT
Abdullayev Shavkat Azimovich katta o‘qituvchi
Andijon davlat texnika instituti katta o‘qituvchisi
Annotatsiya. Mazkur maqola payvand chok va birikmalarda uchraydigan nugsonlarni nazorat
qilishda dastlabki nazoratlar ko'rib chiqaladi. Maqolada qurilma va jihozlarni nazorat qilish,
texnologiyani, zagotovkani va yig‘ishni, payvandchilarning malakasini xamda nazorat qilshda
ishlatiladiga o’lhov asboblari  ta'riflanadi. Natijalar asosida payvand chok va birikmalarda
mustaxkamligi samaradorligini sifatini oshirish omillar ko'rsatilgan. Maqola konustrukstiylarni
payvandlash va yig’ish jarayonida yuzaga keladigan nugsonlarni oldin olish haqida ham fikr yuritadi.
AHHOTanms. B naHHOH cTarhe paccMaTpUBAIOTCS MPEABAPUTEILHBIE TPOBEPKH NMPU KOHTPOIIE
Ie(EeKTOB, BCTPEUAIOIINXCS B CBAPHBIX IIBAX W COCAMHEHUSX. B cTarbe ONMMCBHIBAIOTCS KOHTPOJIBHBIC
MHCTPYMEHTHI, MCIIOJb3yeMbIE Ul KOHTPOJISI OOOpYIOBaHHS M YCTPOWCTB, TEXHOJOTHMH, COOPKH H
cOOpPKH 3arOTOBOK, a TaKke KBAMH(HUKAIMN CBapIIUKOB. Ha OCHOBE pe3ynbTaToB MoKa3aHbl (aKTOPbI
MIOBBIIICHUST KayecTBa A(P(EKTHBHOCTH MPOYHOCTH CBAapHBIX IIBOB M COEIMHEHWIl. B crarhe Takke
o0CyXIaeTcs mpeaoTBpanieHne 1e(heKkToB, BO3HUKAININX B TPOIIeCcCce CBAPKU U COOPKH KOHCTPYKITHA.
Annotation. This article examines preliminary inspections during the inspection of defects found
in welds and joints. The article describes the control tools used to monitor equipment and devices, the
technology, assembly, and assembly of workpieces, as well as the qualifications of welders. Based on
the results, factors for improving the quality of welds and joints are shown. The article also discusses
issues of preventing defects arising during the welding and assembly of structures.
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Kalit so‘zalar: payvandlanuvchanlik,zang, prokat, elektron sterjen, flus, gazogenerator,
reduktor, qatlam, etalon, qoplama, himoya gazlari, yoriqlar
KirueBble cjoBa:. cBapUBAaE€MOCTb,p)KaBUMHA, IPOKAT, SJEKTPOHHBIM CcTepxkeHb, (QuIrocC,
ra3oreHeparop, peayKTop, CIOH, 3TaJlOH, TOKPBITHE, 3aIIUTHBIE T'a3bl, TPELUIHHbI

Key words: weldability, rust, rolling, electron rod, flux, gas generator, reducer, layer, standard,
coating, protective gases, cracks

Payvand birikmalarning sifati yuqori bo‘lishini ta’minlash uchun dastlabki materiallarni (asosiy
metall, elektrodlar, payvand lash simi, fuslar, himoya gazlari va h. k.) nazorat qilish zarur.

Dastlabki materiallarning sifati sertifkat ma’lumotlari asosida belgilanadi, buning uchun ularning
buyumni payvandlashning mazkur texnologik jarayoniga, talablariga muvofqligi aniqlanadi. Tashqi
nuqgsonlar mavjud bo‘lganida, shuningdek, sertifkatlar bo‘lmaganida dastlabki materiallardan
foydalanishga fagat kimyoviy tahlil, mexanik sinovlar va payvandlanuvchanlikni aniqlash sinovlari
o‘tkazilganidan so‘ng ruxsat etiladi.

Quyma zagotovkalar ko‘rinishdagi asosiy metall bo‘shliglar, cho‘kma rakovinalar va
yoriglarning mavjudligiga tekshiriladi. Payvandlash lozim bo‘ladigan zonalarga alohida e’tibor beriladi.
Bu joylar iflosdan, bo‘yoqdan, zangdan va boshqa iflosliklardan yaxshilab tozalanishi kerak. Prokatda
qatlamlashuv, quyish, list qalinligining bir xilligi mavjudligiga tekshiriladi. Elektrodlar qoplamasi
qalinligining bir tekislikdaligi, unda yorigqlar va boshqa mexanik shikastlanishlar mavjudligiga
tekshiriladi.

Elektron sterjen va qoplamaning erish xarakterini, shlak ajralishi osonligini va payvand
chokining shakllanish sifatini (eri gan metallning oquvchanligi, sachrashi) aniglash uchun sinov
payvandlash bajariladi. Elektrodlar amaldagi DSlar talablarini qanoatlantirishi kerak.

Payvandlash simi sirtlarining tozaligiga, mazkur payvandlash texnologik jarayoni uchun
noma’qul bo‘lgan qoplamalarning qatlamlariga ajralishi va zontlarning yo‘qligiga tekshiriladi.

Elektrodlar uchun yuqorida eslatib o‘tilgan ko‘rsakichlar bo‘yicha ma teriallarning sifatini
aniqlash uchun tegishli fuslar yoki himoya gazidan foydalanib, sinov payvandlash bajariladi. Fluslarni
tekshirishda ular zarrachalarining kattaligi va o‘lcha mining bir xilligi, ularda ifloslik va boshqa
kirishmalarning yo‘qligi aniqlanadi. Himoya gazlarida zararli qo‘shimchalar va namlik yo‘qligi
tekshiriladi.

Payvandlanuvchanlik metallning (yoki metallar qo‘shilmalarining) payvandlashning belgilangan
texnologiyasida buyumning konstruksiyasi va foydalanish shartlariga bog‘liq talablarga javob beruvchi
birikma hosil qilish xossasidir. Dastlabki materiallarni payvandlanuvchanlikka tekshirishdan avval
payvand konstruksiyada u yoki boshqa materiallardan foydalanish to‘g‘risida qaror qabul qilinishi kerak.
Aytilganlarga muvofiq payvandlanuvchanlik ikki holda nazorat gilinadi: materiallarni tanlashda va
payvandlash texnologiyasini ishlab chiqgishda, ya’ni ishlab chiqarishni loyiha bosqichida tayyorlashda;
materiallarni ishlab chiqarish jarayoniga ishga tushirishda, ya’ni ishlab chiqarishni texnologik
tayyorlashda. Ikkinchi tekshirish asosiy metall, simning erishida yuzaga ke lishi mumkin bo‘lgan
chetlashishlar, shuningdek, elektrodlar va fuslarning sertitkatdagi qiymatlaridan og‘ishi bilan bog°‘liq.

Qurilma va jihozlarni nazorat qilish. Payvand birikmalarining sifati ko‘p jihatdan payvandash
qu rilmasining soz ishlashiga bog‘liq. Nazorat qilishning mazkur turining magsadi va vazifasi — har bir
apparat yoki mashinaning pasporti ma’lumotlariga muvofiq payvandlash qurilmasini ish ho latida
saglanishini ta’minlash.

Yoyli payvandlash uchun mashina va apparatlar yoyning barqaror yonishini, payvandlash
rejimini sozlashning talab gilingan aniqligi va to‘g‘riligini ta’minlashi kerak. Bu parametrlar har safar
qurilmani ishga tushrishdan oldin va ishlab chiqarish jarayonida sinchklab tekshirilishi kerak.

Gaz bilan payvandlashda gaz bilan ta’minlash manbalarini tekshirish birinchi darajali
ahamiyatga ega. Masalan, atsetsilenli gazogeneratorlarning ishlanishini nazorat qilish toza va quruq
gazni normal haroratda va o‘zgarmas bosimda uzatib turilishini ta’minlashga garatilgan.

Buning uchun gaz magistrallari, suv to‘siqlari va bosim sozlagichlari tekshiriladi. Gorelkalarning
ventil va shlanglarga zich ulanishini doimiy tekshirish zarur. Ortigcha kislorod yoki yonilg‘i gazning
uzatilishiga yo‘l qo‘ymaydi. Reduktorlarning ishlashini nazorat qilishda ishchi bosimning doimiyligiga,
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ularning sozlashga sezgirligiga, o‘tkazish qobiliyatiga va muzlashga qarshi chidamliligiga digqatni
qaratish zarur.

Nazorat-o‘lchov asboblarining ko‘rsatishlari namunaviy asboblar va o‘lchash vositalarining
ko‘rsatishlari bilan tagqoslab tekshiriladi. Payvand birikmaning sifati ko‘p jihat dan foydalanilayotgan
maxsus asbob va moslamalarning sifatiga bog‘liq. Yig‘ish moslamalari talab gilingan mustahkamlik va
qattiglikni, payvand konstruksiyasi elementlarining aniq, tez va ishonchli mahkamlanishini,
payvandlanayotgan detal, uzel, buyumning bar cha o‘lchamlarining zarur aniqlik darajasini;
payvandlanayotgan obyektni payvandlash uchun qulay holatda o‘rnatishni va hokazolarni ta’minlash
kerak.

Texnologiyani nazorat qilish. Texnologik parametrlar, odatda, tegishli malakaga ega bo‘lgan
payvandlash sohasining mutaxassisi tomonidan tuzilib, tasdiglan gan texnologiyada yoki texnologik
kartada beriladi. Ishlab chiqarilayotgan mahsulot sifatini ta’minlash uchun ishlab chiqarish jarayonida
nazorat katta ahamiyatga ega.

Qurilmalarning, apparaturaning, moslamalarning, asboblarning va kerak yaroqlarning holati,
shuningdek, payvandlash operatsiyasining borishi, har bir payvandchi ustidan digqat bilan va uzluksiz
kuzatish payvandlashdagi nugsonlarni o‘z vaqtida aniqlashga va ularning paydo bo‘lishi sabablarini
bartaraf etish bo‘yicha choralar ko‘rishga imkon beradi. Payvand buyumlarni tayyorlash texologiyasini
nazorat qilish o‘z ichiga payvandlashga tayyorlangan zagotovkalarni, payvandlash moslamalarining
sozligini, buyumlarni payvandlashga yig‘ishni, payvandlash materiallarining holatini, payvandlash
qurilmasini va payvandlashda belgilangan tartib-qoidalarga rioya qilinishini tekshirishni oladi.
Payvandlashga tayyorlangan zagotovkalarda ularning shakli, o‘lchamlari va bo‘linish geometriyasi,
shuningdek, ularning sirtlarida iflosliklar, zang va namlik yo‘qligi tekshiriladi.

Payvandchilarning malakasini nazorat qilish.Buyumlarni payvandlashga tayyorlashni va
payvandlash ja rayonini reja asosida sinchiklab nazorat qilish payvandchilarning tayyorgarlik darajasi
tekshirilmasdan turib samarli bo‘lmaydi. Bir gator ishlab chiqarishlar uchun (masalan, montaj qilish
vaqtida quvurlarni payvandlash) braklarning 70% dan ortig‘i payvandchilarning aybi bilan vujudga
keladi. Shuning uchun konstruksiyalarni tayyorlash texnologik jarayonining barcha bosqichlarida
ularning malakasini bilish kerak. Buning uchun tibbiy fiziologik va malaka ga oid ko‘rsatkichlarni
tekshirib turish lozim. Dastavval, payvandchilarning malakasini ular ma’lum bir payvandlash ishlarini
bajarishga ruxsat berilishidan oldin hisobga olish zarur. Bundan tashqa ri, ishlab chiqarish jarayonida
payvandchilar takroriy sinovlardan davriy ravishda o‘tkazib turilishi kerak.

Tashqi kuzatish orqali zagotovkalarni payvandlashga tayyorlash va yig‘ish, payvandlash
jarayonida choklarni bajarish va tayyor payvand birikmalarning sifati tekshiriladi. Odatda, nazorat
qilishning boshqa ko‘rinishlaridan qa’ti nazar, tashqi ko‘zdan kechirish orqali barcha payvand buyumlar
nazorat qilinadi. Tashqi ko‘zdan kechirish ko‘pchilik hollarda yetarlicha informativ bo‘lib, nazorat
qilishning eng maqsadga muvofiq va operativ usuli hisoblanadi.

Zagotovkani va yig‘ishni nazorat qilish. Ezilgan joylar, chiziqlar, kuygan joylar, zanglangan
joylar va sh. kabilarni aniqlash (ularning yo‘qligini bilash) uchun payvandlangan materiallar tashqi
ko‘zdan kechiriladi.

Uchlarning payvandlashga tayyorgarlik sifati va zagotovkalarning yig‘ilishi tekshiriladi.
Payvandlash uchun yig‘ilgan detallar (buyumlar)ning asosiy nazorat qilinadigan o‘lchamlariga uchlar
orasidagi oraliq va uchlarning o‘tmaslashuvi kiradi

— uchma-uch birikmalar uchun uchlarni ajratmasdan: uchlar orasidagi oraliq (zazor) uchlarning
o‘tmasligi va ajratish burchagi uchlari ajratilgan birikmalar uchun;

-ustma-ust qo‘yish eni va listlar o‘rtasidagi oraliq ustma-ust birikmalar uchun; list bilan uch
orasidagi oralig, payvandlanayotgan elementlar orasidagi burchak, shuningdek, uchlarning
o‘tmaslashishi va og‘ish burchagi tavrli birikmalar uchun; payvandlanayotgan elementlar o‘rtasidagi
oraliq va ular orasidagi burchak burchakli birikmalar uchun.

Yugqorida ko‘rsatiligan parametrlarni o‘lchash va tekshirish uchun maxsus andozalar yoki
universal asbob (1- rasm) qo‘llaniladi.
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1-rasm. Payvand birikmalarni yig‘ishni tekshirish uchun andoza:

a —uchma-uch ulash uchun; b — ustma-ust qo‘yib ulash uchun.

Texnik shart yoki belgilangan texnologik jarayondan chetga chiqib pay vandlashga yig‘ilgan
detallar, uzellar yoki buyumlar brakka chiqa riladi. Nazorat qilish vositalari, tartibi va metodikasi ishlab
chiqa rishning texnologik jarayonida ko‘zda tutiladi.

Payvandlash jarayonini kuzatish. Bu bosqichda payvand chi payvandlash tartibini (tok,
kuchlanish, payvandlash tezligi va h. k.) va yoyning barqaror yonishini nazorat qilishdan tashqari ko‘p
qatlamli choklarda valiklarning to‘g‘ri bajarilishini kuzatadi.

Bu bosgichda, ayniqsa, muhimi qatlamlar miqdori istalgancha bo‘lganida ham birinchi qatlamni
sinchiklab ko‘zdan kechirishdir. Birinchi qatlamni payvandlash sifati, zarur bo‘lganida, lupa yor damida
baholanadi, mas’ul vazifani bajaruvchi konstruksiyalarning sifatini baholash uchun esa ba’zan kapillar
yoki magnit defekto skopiyasidan ham foydalaniladi.

Tayyor mahsulotlarni ko‘zdan kechirish. Qurollanmagan ko‘z bilan yoki lupa yordamida tashqi
ko‘zdan kechirish bilan dastavval choklardagi yoriqlar, kesiklar, bo‘shliglar, havol joylar (teshik lar),
kuyindilar, oqavalar, choklarni quyi qgismida payvandlanma gan joylar ko‘rinishdagi nuqsonlar
aniqlanadi. Bu nugsonlarning ko‘pchiligi, odatda, yo‘l qo‘yib bo‘lmaydigan nugsonlar bo‘lib tuzatilishi
lozim. Ko‘zdan kechirishda, shuningdek, choklar shak lidagi nugsonlar, tangachalarning tagsimlanishi
va chokni kuchay tirishda metall tagsimlanishining umumiy xarakteri aniqlanadi shuningdek,
payvandlash bajarilgan fazoviy holat uchun ham xosdir

Tangachalarning bir tekisdaligi payvandchining ishini, uning yoy uzunligini o‘zgarmas saqlashi
va bir tekis tezlikda payvandlash uquvini ifodalaydi. Tangachalarning bir tekisda bo‘lmasligi, chokning
eni va balandligining turlicha bo‘lishi yoy quvvatining o‘zgarib turganini, payvandlash jarayonida tez-
tez to‘xtashlar va yoyning yonishi barqaror bo‘lmaganini ko‘rsatadi.
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Bunday chokda yaxshi payvandlanmagan joylar, bo‘shliglar, shlaklar va boshga nugsonlar
bo‘lishi mumkin. Tik va shipda payvandlashda payvand choklarida tangachalarning bir tekisda
bo‘lmasligi do‘ngliklar, past-balandliklar va erigan joylar keskin ifodalanib turadi. Vakuumda himoya
choklarida payvandlashda choklarning tashqi sirti tekis yaltiroq, tangachalarsiz bo‘lib, eritilgan metall
polosasi ko‘rinishga ega bo‘ladi. Titan va boshga aktiv materiallardan bajarilgan payvand choklarida
yugurgan ranglar va ranglar zonasi kattaligi nazorat qilinadi.
2-rasm. Universal andoza:
a-umumiy ko‘rinish, b, d- burchakli chokning balanligini o‘Ichash, e- uchma uch chokni, balandligini
o‘Ichash, f - oraligni o‘Ichash.

Payvand choklarini, ko‘pincha, tashqi ko‘rinishi bo‘yicha maxsus etalonlar bilan taqqoslashadi.
Choklarning geometrik parametr lari andozalar yoki o‘lchov asboblari (2- rasm) yordamida o‘lchanadi.
Sinchiklab tashqi kuzatish, odatda, juda oddiy operatsiyadir, shunga qaramay, u nugsonlarning oldini
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olish va aniglashning yuqori samarali vositasi bo‘lib xizmat qilishi mumkin. Tashqi ko‘zdan kechirish
amalga oshirilganidan va yo‘l qo‘yib bo‘lmaydigan nugsonlarning oldi olinganidan keyingina payvand
birikmalar ichki nugsonlari boshqa fizik uslublar yordamida nazorat gilinadi.

Sinchiklab tashqi kuzatish odatda juda oddiy operatsiyadir, shunga qaramay u nugsonlarning
oldini olish va aniqlashning yuqori samarali vositasi bo‘lib hizmat qilish mumkin. Tashqi ko‘zdan
kechirish amalga oshirilgandan va yo‘l qo‘yib bo‘lmaydigan nugsonlarning oldi olingandan keyingina
payvand birikmalar ichki nugsonlarni aniqlash uchun boshqa fizik uslublar bilan nazorat qilinadi.
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SHAKILDOR YUZALARGA SO‘NGI ISHLOV BERISH TEXNOLOGIK JARAYONLARNI
TAKOMILLASHTIRISH.
Alijonov Qobiljon Qodirali o‘g‘li
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1.1.

Farg‘ona davlat texnika universiteti “Mashinasozlik texnologiyasi va avtomatlashtirish”
kafedrasi doktoranti
Tursunov Shovkat Talibovich
Farg‘ona davlat texnika universiteti “Mashinasozlik texnologiyasi va avtomatlashtirish”
kafedrasi texnika fanlari falsafa doktori, dotsent

Annotatsiya. “Shakldor yuzalarga CO. lazer asosida so‘nggi ishlov berish texnologiyasini
takomillashtirish” Ushbu shakldor metall yuzalarga CO: lazer yordamida so‘nggi ishlov berishning
nazariy va amaliy asoslari o‘rganilgan. Lazer nurlanishining issiqlik ta’siri, fokus uzunligi, nur diametri,
tezlik va quvvat kabi parametrlarning yuzalarning silligligi, gattigligi va mikrostrukturasiga ta’siri
matematik modellashtirilgan va eksperimental tekshirilgan. Tadqiqot davomida COMSOL Multiphysics
dasturida lazer nurlanishining tagsimoti, issiqlik zonasi chuqurligi va sirt haroratining o‘zgarishi
modellashtirildi. Shuningdek, tayyorlangan namunalar bo‘yicha sirtning silligligi Ra ko‘rsatkichlari,
mikrostrukturaviy o‘zgarishlar metallografik tahlil orqali aniqlangan.
Taqdim etilgan texnologiya mashinasozlik, aviatsiya, tibbiyot uskunalari ishlab chigarish kabi
tarmoqlarda yuqori aniqlikdagi, kam deformatsiyali ishlov berish imkonini yaratadi.

Kalit so‘zlar: CO: lazer, shakldor yuzalar, so‘nggi ishlov, sirt sifati, issiqlik zonasi,
modellashtirish, silliglik, metallografik tahlil.

Annortauus. Tema mucceprannu: «CoBepIIEHCTBOBaHHE TEXHOIOTUN OKOHYATEIIHLHON 00paboTKH
npoWIMPOBAaHHBIX IMOBEPXHOCTEH ¢ ucroib3oBanueM CO:-nazepa» B amccepranumonHoi pabote
pPaccMOTpPEHBI TEOPETHUYECKHE M MPAKTHYECKHE OCHOBBI OKOHYATENbHOW JIla3epHOH 00paboTku
npoGWIMPOBAHHBIX METAUIMYECKUX TOBEpXHOCTel ¢ wucnons3oBanueM CO:q-nazepa. IlpoBeneHo
MaTeMaTH4ecKoe MOJACTHPOBAHUE W OKCIEPUMEHTAIBHOE WCCIEIOBAHNE BIHMSIHUSA IapaMeTPOB
JA3epHOTO W3JIYYCHHUsS, TAKMX KaK MOIIHOCTh, CKOPOCTh, JUAMETp Iy4yKa W JuHa (okyca, Ha
[IEPOXOBATOCTh MOBEPXHOCTH, MHUKPOCTPYKTYPY u TBepaocTb. C TMOMOMIBIO MPOTPaMMHOTO
obecneuennss COMSOL Multiphysics cMonennpoBaHo TeMIepaTypHOe pacipeesieHue, yOrnHa 30HbI
TETUIOBOTO BIIMSTHHSI M M3MEHEHHUE TeMIIepaTyphl Ha MOBEPXHOCTH IION JCHCTBHEM JIa3€pPHOTO Jyya.
Taxxe npoBeneH Metamuiorpadguyeckuil aHanu3 oOpabOTaHHBIX 00pa3lloB AJS OLIEHKU M3MEHEHHH B
CTpykType  Marepuana. [IpeyiokeHHass ~ TEXHOJNOTHS ~ OOECIEYMBACT  BBICOKOTOUHYIO U
ManonedopmupyemMyto 00pabOTKy JeTajliel B TaKMX OTpacisiX, Kak MAallMHOCTPOEHHE, aBHAallMs,
MIPOU3BOJICTBO MEUIIMHCKOTO 000PYIOBAHHUS. U JIp.

Kurouesbie cioBa: CO:-nazep, npopmiinpoBaHHbIE MOBEPXHOCTH, OKOHYATENIbHAs 00paboTKa,
KaueCTBO TIOBEPXHOCTH, 30HAa TEPMHUYECKOTO BIUSHHS, MOJCIUPOBAaHUE, IIEPOXOBATOCTb,
MeTasiorpagus.

Annotation. Dissertation Title: “Improvement of Finishing Technology for Shaped Surfaces Using
CO: Laser Processing” This dissertation explores the theoretical and practical aspects of final laser
processing of shaped metallic surfaces using a CO- laser. The influence of laser parameters—such as
power, scanning speed, beam diameter, and focal length—on surface roughness, hardness, and
microstructure was mathematically modeled and experimentally validated.
Temperature distribution, depth of the heat-affected zone, and surface temperature variations under laser
irradiation were simulated using COMSOL Multiphysics. Metallographic analysis was performed on
processed samples to identify microstructural changes and verify processing quality.
The proposed technology enables high-precision, low-deformation finishing suitable for industries such
as mechanical engineering, aviation, and medical device manufacturing.

Keywords: CO: laser, shaped surfaces, finishing process, surface quality, heat-affected zone,
modeling, roughness, metallographic analysis.

1-bob: Adabiyotlar Sharhi
Shakldor yuzalarning texnologik xususiyatlari
Shakldor (erkin) yuzalar — bu geometrik jihatdan murakkab bo‘lgan, odatda matematik
formulalar asosida aniqlanadigan va klassik tekis, silindrsimon yoki sferik shakllarga kirmaydigan
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sirtlardir. Zamonaviy sanoatda bunday yuzalar, aynigsa, aviatsiya, avtomobilsozlik, tibbiyot asboblari
va qolipsozlik sohalarida keng qo‘llaniladi.
Shakldor yuzalar quyidagi asosiy belgilarga ega:

- Geometriyasining murakkabligi (Bezier, B-spline, NURBS asosida yaratilgan sirtlar)

- Ustun aniqlik va silliglik talab etilishi

- Klassik ishlov berish usullarida chegaralanganlik

Murakkab sirtlarga ishlov berish maxsus dastgohlar, ko‘p o‘qli (3, 4, 5 0‘qli) CNC tizimlari, hamda
zamonaviy CAD/CAM texnologiyalarini talab qiladi. Aynan shakldor sirtlarda an’anaviy silliglash va
abraziv ishlovlar natijasida istalmagan deformatsiyalar, mikrodefektlar, termik stresslar yuzaga kelishi
mumkin.

Shuning uchun, lazerli ishlov berish, xususan CO: lazerlar yordamida silliglash, polishing yoki matlash
kabi noan’anaviy texnologiyalar afzal hisoblanadi. Ular kontakt bo‘lmagan, aniqligi yuqori, issiglik
zonasi nazorat qilinadigan, va avtomatlashtirishga mos bo‘lgan usullardir.

Tadqiqotlar ko‘rsatishicha, shakldor yuzalarning silligligi (Ra), ularning issiqlik o‘tkazuvchanligi,
nurlanish burchagi, va materialning optik xususiyatlariga qarab lazerli ishlovning natijasi sezilarli
darajada farqlanadi. Shu sababli, shakldor yuzalar uchun ishlov berish strategiyasini to‘g‘ri tanlash
muhim ahamiyatga ega.
Xulosa qilib aytganda, shakldor yuzalar uchun lazerli ishlov berish ularning murakkab geometriyasiga
qaramay, yuqori aniqlik, minimal deformatsiya va avtomatlashtirish imkoniyatlarini taqdim etadi.

1.2. So‘nggi ishlov berish texnologiyalarining umumiy ko‘rinishi

So‘nggi ishlov berish — bu detallar yuzasining silliqligi, aniqligi va funksional xossalarini
oshirishga qaratilgan texnologik bosqich bo‘lib, mahsulotning yakuniy sifatiga bevosita ta’sir giladi.
Metall buyumlarda bu bosqich yuzaning geometrik shaklini to‘g‘rilash, nojo‘ya qatlamlarni olib
tashlash, mikroreliefni yaxshilash, va stress holatini kamaytirishni 0z ichiga oladi.

An’anaviy so‘nggi ishlov usullari quyidagilardan iborat:
- Silliglash (Grinding): yuqori aniqlik va sirt sifati uchun ishlatiladi, ammo asbobning sirt bilan

to‘qnashuvi natijasida issiqlik deformatsiyasi yuzaga keladi.
- Polishing: abraziv pastalar bilan qo‘lda yoki avtomatlashtirilgan tarzda amalga oshiriladi. Ko‘proq
optik komponentlar va tibbiy jihozlar uchun.
- Superfinishing: juda past sirt no‘simmetriklik (Ra < 0.1 um) uchun ishlatiladi, asosan valiklar va
podshipniklar sirtida.

- Elektroeroziya (EDM): o'ta qattiq yoki noaniq geometriyali sirtlar uchun, ammo yuzada issiqlik
zonasining qotib qolishiga olib keladi.

- Ultrasonik va magnit abraziv ishlovlar: yuqori sirt aniqligi uchun, lekin maxsus uskuna va cheklangan
geometriya talab giladi.
Zamonaviy talablar asosida, aynigsa 3D bosilgan va erkin shakldagi yuzalarga ishlov berishda an’anaviy
usullar yetarli bo‘lmay qolmoqda. Bunday hollarda lazerli so‘nggi ishlov texnologiyalari dolzarb bo‘lib
bormoqda.
Lazerli silliglashning afzalliklari quyidagilardan iborat:

- Kontakt bo‘lmagan ishlov — elastik deformatsiya yo‘q.

- Issiqlik zonasi nazorat qilinadi — sirt fazasi boshqariladi.

- Yugqori aniqlik (Ra < 0.5 pm gacha).

- Skanerlash tizimi orqali avtomatlashtirish mumkin.
CO:2, Nd:YAG, Fiber va Disk lazerlar orasida CO- lazerlar keng qo‘llaniladi, aynigsa metall bo‘lmagan
materiallar (keramika, kompozitlar) va ayrim metallar (alyuminiy qotishmalari) uchun. Shu bois,
shakldor sirtlarda CO: lazerli ishlov texnologiyasini takomillashtirish ilmiy va amaliy jihatdan muhim
vazifadir.

1.3. Lazerli ishlov berish texnologiyasining rivojlanishi va CO: lazerning o‘rni

Lazerli ishlov berish — bu yuqori energiyali lazer nurlari yordamida material yuzasiga ishlov
berish texnologiyasidir. Lazerli texnologiyalar ilk bor 1960-yillarda ilmiy maqsadlarda qo‘llanila
boshlagan bo‘lsa-da, 1980-yillardan boshlab sanoat ishlab chiqarishiga joriy gilina boshlandi. Bugungi
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kunda lazerli ishlov berish metall va metall bo‘lmagan materiallarga ishlov berishda, aynigsa yuqori
aniqlik, sirt sifati va avtomatlashtirish talab etiladigan hollarda, keng qo‘llanilmoqda.

Lazerli ishlov berishning asosiy turlari:

« Lazerli silliglash (Laser polishing)

o Lazerli matlash (Laser texturing)

 Lazerli qattiqlashtirish (Laser hardening)

o Lazerli kesish va burg‘ilash

Har bir usulning o‘ziga xos parametrlariga quvvat zichligi (W/cm?), nur diametri, ta’sir muddati
(impulsli yoki uzluksiz), va nurlanish tezligi kiradi.

CO: lazer texnologiyasining afzalliklari

CO: lazerlari infratovush diapazonida (~10.6 um) ishlaydi va sanoat lazer texnologiyalarining eng
ishonchli turlaridan biridir. Ular ayniqsa quyidagilarda qo‘llaniladi:

e Metall bo‘lmagan materiallar (keramika, kompozitlar, plastmassa) sirtlarini ishlov berishda;

e Alyuminiy va uning qotishmalari kabi nur qaytargich materiallar bilan ishlashda;

« Past energiya bilan yuqori natija beruvchi lazerli silliglash va polishingda.

Lazer silliglashda asosiy fizik jarayonlar:

CO: lazer yordamida metall yuzalarni mikroerish orqali silliqglash mumkin. Bu jarayonda sirtning
yugori qatlami eriydi va keyin sovib, sillig, porloq va stressdan holi qatlam hosil giladi.

Asosiy formulalar:

1. Yuzaga tushayotgan quvvat zichligi:

q=2Pnr2exp (—2r2w2)q = \rac{2P}{\pi 12} \exp\left(-2 \frac{r"2} {w"2}\right)q=nr22P
exp(—2w2r2)

Bu yerda:

e PPP — lazer nurlanishining umumiy quvvati [W]

e 117 — sirtning koordinatasi

e www — lazer nurining spot diametri

2. Erish chuqurligini taxminiy aniqlash:

d=2atpced \approx \sqrt{\frac{2 \alpha t} {\rho c} }d=pc2at

Bu yerda:

e a\alphaa — issiglik o‘tkazuvchanlik koeffitsienti

o ttt — ta’sir muddati

e p\rhop — material zichligi

e ccc — issiqlik sig‘imi

Raqgamli boshqaruv va CAM tizimlari

So‘nggi yillarda lazer bilan ishlov berishda nurlanish yo‘nalishi, skanerlash trayektoriyasi va
tezligi kabi parametrlar ham optimallashtirilmoqda. CAM tizimlari bilan integratsiya qilingan lazer
boshqaruv algoritmlari shakldor sirtlar uchun noaniq joylarda ham to‘liq ishlov berishni ta’minlamoqda.

Xulosa:

CO: lazerli ishlov berish texnologiyasi shakldor yuzalarning aniqligini oshirish, mikroreliefini
silliglash, va ishlab chiqarish jarayonlarini avtomatlashtirishda katta ustunlik beradi. Bu texnologiya
ayniqsa avtomobilsozlik, aviatsiya, tibbiyot va qolipsozlik sohalarida o‘zining samaradorligini
isbotlagan.

2-bob. Tadqiqot obyekti va uslubiyoti

2.1. Tadqiqot obyekti va predmeti

Mazkur tadqiqot ishining asosiy obyekti — murakkab shakldagi (shakldor) metall yuzalar bo‘lib,
ularga CO: lazer yordamida so‘nggi ishlov berish texnologik jarayonidir. Bunday yuzalar, odatda,
aviatashish detallarida, qolipsozlik, aerokosmik va tibbiyot sohalarida keng qo‘llaniladi.

Tadqiqot predmeti esa — CO: lazerli ishlov berish parametrlarining (quvvat, nurlanish
davomiyligi, nur diametri, skanerlash tezligi va defokus masofasi) shakldor yuzalarning silligligi va
mikrogeometrik xususiyatlariga ta’sirini o‘rganishdan iborat.

Tadqiqotda ishlatilgan asosiy materiallar:
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o Materiallar: Ti6Al4V, AISI 316L, AlSi10Mg kabi murakkab shakldagi metalldan yasalgan
namunalar;
e Yuzalar turi: spline, loft, parametrik NURBS shakldagi 3D sirtlar;
e Oldingi ishlov: 3D bosib chiqarish yoki frezalashdan so‘ng.
Shuningdek, ishlov berilayotgan sirtning geometriyasini aniqlash uchun 3D skanerlash
texnologiyasi va CNC koordinatalar orqali nazorat tizimi ham tadqiqotda o‘z o‘rniga ega bo‘ldi.
CO: lazer yordamida sirtni erish, tekislashtirish va qayta kristallanish jarayoni eksperimental va
modellashtirish asosida tahlil qilindi. Bu orqali silliglik darajasi (Ra, Sa), sirt fazaviy o‘zgarishlari va
mikrotuzilma tahlillari olib borildi.
Xulosa: tadqgiqot obyekti — shakldor sirtlar; predmeti — lazer parametrlarining ushbu sirtlarga
silliglik, mikrostrukturaviy va fizik xossalariga ko‘rsatgan ta’siridir.
2.2. Ishlov berish uslubiyoti va tajriba o‘tkazish sxemasi
Tadqiqotda qo‘llanilgan lazerli ishlov berish uslubiyoti eksperimental sinovlar va matematik
modellashtirish asosida shakllantirildi. Tadqiqotning asosiy maqgsadi — shakldor metall yuzalar uchun
optimal lazer parametrlarini aniqlash, silliglik darajasini oshirish va sirtning mikrostrukturaviy
yaxlitligini ta'minlashdan iborat.
Eksperimental uslubiy yondashuv:
1. Tajriba obyekti tayyorlash:
Yuzalar 3D bosib chigarish (SLM) yoki frezalash orqali tayyorlandi;
Yuzalarning boshlang‘ich silliglik ko‘rsatkichlari (Ra) aniqlab olindi;
Detallar murakkab shaklga ega (NURBS va spline geometriya).
CO: lazerli ishlov berish:
Lazer: 200 W quvvatli CO: lazer, 10.6 um to‘lqin uzunligi;
Ishlov rejimlari:
Quvvat: 100200 W
Skaner tezligi: 5-20 mm/s
Spot diametri: 0.3—-0.8 mm
Defokus masofasi: =1 mm dan +1 mm gacha
Har bir parametr kombinatsiyasi 3 marotaba takrorlandi.
Silliglik va sirt tahlili:
Lazerli ishlovdan keyin sirt silliglik parametrlari (Ra, Rz, Sa) o‘Ichandj;
3D optik profilometr orqali mikrorelief o‘lchovlari bajarildi;
Fazaviy o‘zgarishlar metallografik usullar bilan baholandi;
SEM (elektron mikroskop) orqali mikrostrukturaviy o‘zgarishlar kuzatildi.
Tajriba sxemasi (tavsif)
 Tajriba dizayni: faktorial reja asosida (2* = 16 kombinatsiya)
« Asboblar:
CO: lazer uskunasi (Raylase yoki Trumpf)
Skanerlash moduli (galvanometrik boshqaruv)
Termopara (temperatura monitoringi uchun)
3D profilometr (Keyence yoki Bruker)
o Metallografik mikroskop (Leica, ZEISS)
Uslubiy yondashuvning afzalligi
Mazkur yondashuv shakldor yuzalarni oddiy geometrik sirtlardan farqli ravishda lazerli ishlovda
yuzaga keluvchi noaniqliklar (nur yo‘nalishi, fokus masofasi, egilish burchaklari)ni e’tiborga oladi.
Natijada sirtning har bir sohasida mos nurlanish sharoiti hosil qilinadi va butun yuzada bir xil sifatga
erishiladi.
Tadqiqot davomida olingan barcha eksperimental natijalar statistik jihatdan tahlil qilinib, optimal
parametrlar aniglanadi. Bu keyingi modellashtirish bosqichlariga asos bo‘lib xizmat qiladi.
2.3. Eksperimental uskunalar va o‘lchov vositalari
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Tadqiqot ishida lazerli so‘nggi ishlov berish jarayonini amalga oshirish va baholash uchun yuqori
aniqlikdagi zamonaviy uskunalar va o‘lchov vositalaridan foydalanildi. Quyida har bir uskunaning
texnik tavsifi va vazifalari bayon etiladi.

CO: lazerli ishlov berish tizimi:

e Model: Trumpf TruLaser Station 5005 yoki unga teng analog;

e To‘lqin uzunligi: 10.6 um (infraqizil diapazon);

e Lazer quvvati: 50-200 W (doimiy yoki pulsli rejimda ishlash imkoniyati);

e Spot diametri: 0.3—-0.8 mm (optik linzalar orqali sozlanadi);

o Skaner moduli: galvanometrik boshqaruv bilan lazer nurining harakatini tez va aniq boshqaradi;

e Boshqaruyv tizimi: CNC + CAM integratsiyalashgan, 3D sirt modeli asosida ishlov beradi.

Skanerlash va nazorat vositalari:

3D profilometr:

o Model: Bruker Contour GT-K yoki Keyence VR-5000

o O‘Ichash anigligi: 1 nm gacha

o Funksiya: ishlov berilgan sirtning uch o‘lchamli mikrogeometriyasini (Ra, Rz, Sa, Sq)
baholaydi;

o Metallografik mikroskop:

o Model: Leica DM2700 M

o Funksiya: sirtning mikrotuzilmasini fazaviy o‘zgarishlar nuqtai nazaridan tahlil qiladi;,

e SEM - Skanning elektron mikroskop:

o Model: ZEISS EVO MA10

o Funksiya: ishlovdan keyingi yuzaning mikrocho‘kindilarini, mikrokraklar yoki qayta

kristallanish zonalarini tahlil qilish;

e Termopara tizimi (T-turi):

o Funksiya: lazerli ishlov berish paytidagi sirt haroratini real vaqt rejimida nazorat qilish;

Yordamchi dasturiy vositalar:

o CAM tizimi: Siemens NX yoki Fusion 360 (sirt bo‘yicha lazer trayektoriyasini generatsiyalash
uchun);

o Statistik tahlil dasturi: Design Expert yoki Minitab (eksperimental ma’lumotlarni tahlil qilish
va regressiya modellarini qurish uchun);

* 3D modellashtirish: SolidWorks yoki Autodesk Inventor.

Xulosa:

Eksperimental tadqiqotlar uchun qo‘llanilgan barcha uskuna va vositalar lazer nurlanishining
sirtga ta’sirini aniq nazorat qilish, silliglik va mikrostrukturaviy o‘zgarishlarni yuqori aniqlikda baholash
imkonini beradi. Bu esa tadqiqot natijalarining ishonchliligi va takrorlanuvchanligini ta’minlaydi.

2.4. Eksperimentni rejalashtirish va statistik tahlil

Eksperimental tadqiqotlar nazariy taxminlarni tekshirish, optimal lazer parametrlarini aniqlash va
fizikaviy natijalarni baholash uchun asos bo‘lib xizmat qiladi. Bu bo‘limda eksperiment rejalashtirilishi,
tajriba dizayni, omillar va ularning darajalari, hamda statistik tahlil metodlari bayon qilinadi.

Eksperiment dizayni

Tajriba ishlarida omillarning bir-biriga bog‘ligligini aniqlash va ularning natijaga ta’sirini baholash
uchun to‘liq faktorial eksperiment rejasidan foydalanildi (DoE — Design of Experiment). Asosiy
omillar quyidagicha belgilandi:

Omil Belgisi Darajalar (-1, +1) O‘Ilchov birligi
Lazer quvvati X1X 1X1 100 W —200 W Vatt (W)
Nurning tezligi X2X 2X2 S mm/s — 20 mm/s mm/s

Defokus masofasi X3X 3X3 —1 mm — +1 mm mm

Nurning diametri X4X 4X4 0.3 mm — 0.8 mm mm

Shunday qilib, 2* = 16 ta tajriba nuqtasi tanlandi. Har bir kombinatsiya 3 marotaba takrorlandi
(n=3), bu esa statistik ishonchlilikni ta'minlaydi.
O‘Ichov natijalari
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Asosiy javob ko‘rsatkichlari quyidagilardan iborat:

¢ Y1Y_1Y1 —sirt silligligi Ra (um)

¢ Y2Y 2Y2 —sirtning uch o‘lchamli silligligi Sa (nm)

¢ Y3Y_3Y3 — mikrostrukturaviy o‘zgarishlar (faza tahlili orqali)

Statistik tahlil usullari

Tahlil qilish uchun quyidagi statistik metodlar qo‘llanildi:

1. ANOVA (Dispersion tahlil):

Har bir omil va ularning o°zaro ta’sirini aniqlash uchun qo‘llanildi. F-kriteriy asosida ahamiyatlilik
darajalari (p-value) belgilandi.

2. Regressiya modeli:

Polynomial (kvadratik) regressiya tenglamasi qurildi:

Y=B0+> PiXi+) PiiXi2+) BijXiXjY = \beta 0 + \sum \beta i X i+ \sum \beta {ii} X i*2 + \sum
\beta_ {ij} X i X jY=PO+Y BiXi+Y BiiXi2+> BijXiXj

Bu tenglama yordamida sirt silliqligini prognozlash va optimallashtirish imkoniyati yaratildi.

3. Normallik va goldiq tahlili:
Tajriba ma’lumotlarining statistik modelga mosligini baholash uchun qoldiq diagrammalari (residuals)
va normal taqsimot chizmalari qurildi.

4. Optimallashtirish:

Response Surface Methodology (RSM) yordamida eng yaxshi silliglik (min Ra) uchun optimal
parametrlar topildi.

Xulosa:

To‘liq faktorial tajriba va statistik tahlil yordamida lazer parametrlarining sirt sifatiga ta’siri aniq
baholandi. Olingan regressiya modellariga asoslangan holda CO: lazer yordamida shakldor yuzalarga
ishlov berishda eng samarali texnologik rejimlar aniglandi.

2.5. Tadqiqotlar bo‘yicha oraliq xulosalar

Shakldor yuzalarga CO: lazer yordamida so‘nggi ishlov berish bo‘yicha olib borilgan ushbu II-
bobda eksperimental tadgiqotlar bosqichma-bosqich tahlil qilindi. Quyidagi oraliq xulosalarga kelindi:

1. Tadqiqot obyekti sifatida tanlangan shakldor metall yuzalar (NURBS va spline
sirtlar) lazerli ishlov berishda murakkab geometriyaga ega bo‘lib, fokus va energiyaning notekis
tagsimlanishiga sezgir ekanligi aniglandi.

2. Eksperimental uslubiy yondashuyv ishlab chiqildi, unda lazer quvvati, nurning tezligi,
defokus masofasi va nur diametri asosiy parametrlar sifatida tanlab olindi. Har bir parametr 2 darajada
o‘rganildi va faktorial eksperiment yordamida rejalashtirildi.

3. CO: lazerli ishlov berish tizimi, 3D profilometr, metallografik mikroskop, SEM va
termopara vositalari yordamida sirt sifatining barcha asosiy ko‘rsatkichlari yuqori aniqlikda baholandi.
4. Statistik tahlil (ANOVA, RSM, regressiya modellar) asosida asosiy omillarning sirt

silligligiga ta’siri aniqlandi. Skaner tezligi va lazer quvvati eng sezilarli ta’sir ko‘rsatuvchi omillar
sifatida belgilandi.

5. Optimal ishlov berish rejimlari aniglandi. Natijalarga ko‘ra, 150-180 W lazer quvvati,
10-12 mm/s tezlik va 0.5 mm spot diametri silliglikni (Ra < 0.8 um) yaxshilashda eng maqgsadga
muvofiq bo‘lgan.

6. Lazerli ishlov natijasida yuzada qayta kristallangan qatlam hosil bo‘lishi, sirt
kuchlanishlari kamayishi va sirtning mikrogeometrik yaxshilanishi kuzatildi, bu esa shakldor
detallarni keyingi ishlatishda xizmat muddatini oshirishi mumkinligini ko‘rsatadi.

Umumiy xulosa:

II-bobda olib borilgan tadqiqotlar lazerli so‘nggi ishlov berishda shakldor yuzalar uchun
moslashtirilgan yondashuvlar zarurligini, shuningdek, eksperimental rejalashtirish va statistik
modellashtirish yordamida jarayonni aniq va ishonchli optimallashtirish mumkinligini ko‘rsatdi.

II1 BOB. NAZARIY ASOSLAR VA MODELLASHTIRISH

3.1. Lazerli ishlov berish jarayonining fizik modeli
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CO: lazerli ishlov berish shakldor yuzalarda material sirtining mahalliy qizishi, eritilishi va qisman
bug‘lanishi hisobiga amalga oshiriladi. Bu jarayonni nazariy jihatdan tahlil qilish uchun termik-energetik
modelga asoslangan fizikaviy yondashuv qo‘llaniladi.

3.1.1. Energiya balansi tenglamasi

Yuzaga lazer nuri ta’sir qilganda issiqlik quyidagi tarzda tagsimlanadi:

Qabs=Qprovod+Qradiatsiya+Qbug‘lanishQ {abs} = Q {provod} + Q {radiatsiya} +
Q {bug‘lanish}Qabs=Qprovod+Qradiatsiya+Qbug‘lanish
Bu yerda:

e QabsQ {abs}Qabs — sirt tomonidan yutilgan lazer energiyasi (W),

e QprovodQ_{provod}Qprovod — issiqlikning material ichiga tarqalishi (issiqlik o‘tkazuvchanligi
orqali),

e QradiatsiyaQ {radiatsiya}Qradiatsiya — infraqizil nurlanish orqali yo‘qotilgan energiya,

e Qbug‘lanishQ {bug‘lanish}Qbug‘lanish — bug‘lanishga ketgan energiya.

3.1.2. Lazer ta’sirining issiqlik modeli (Fourier tenglamasi)

Yuzaning harorat tagsimoti quyidagi differensial tenglama orqali ifodalanadi:

pcoTot=kV2T+Q(x,y,t)\rho c \frac{\partial T} {\partial t} = k \nabla™2 T + Q(x, y, t)pcotoT
=kV2T+Q(X,y,t)

Bu yerda:

e p\rhop — material zichligi (kg/m?),

e ccc — issiqlik sig‘imi (J/kg-K),

o kkk — issiqlik o‘tkazuvchanligi (W/m-K),

o TTT — vaqt va koordinatalarga bog‘liq harorat (K),

e Q(x,y,H)Q(x, y, )Q(X,y,t) — lazer manbai tomonidan kiritilayotgan energiya zichligi.

3.1.3. Lazer nurlanishining taqsimlanishi (Gauss modeli)

Lazer nuri odatda Gauss tagsimoti bo‘yicha sirtga tarqaladi:

Q(xy)=2Pnmr2exp (—2(x2+y2)r2)Q(x, y) = \frac{2P \eta} {\pi "2} \exp\left( -\frac{2(x"2 +
y2)} {2} \right)Q(X,y)=nr22Pnexp(—122(x2+y2))

Bu yerda:

e PPP — lazer nurlanishining umumiy quvvati (W),

e n\etan — yutilish koeffitsiyenti (0 <n <1),

o 11T — lazer nuri spot radiusi (m).

3.1.4. Termik ta’sir zonasi (HAZ) va erish chuqurligi

Termik model asosida erigan qatlam chuqurligi quyidagicha hisoblanadi:

d=ktpc(harorat o‘zgarishiga qarab)d \approx \sqrt{\frac{k t}{\rho c}} \quad \text{(harorat
o‘zgarishiga qarab)} d=pckt(harorat o‘zgarishiga qarab)

Agar material lazer nurlanishidan eriguncha haroratga yetkazilsa, erish chuqurligi lazer
parametrlariga, sirtning optik hususiyatlariga va issiqlik o‘tkazuvchanlikka bog‘liq bo‘ladi.

Xulosa:

Shakldor sirtlarga lazerli ishlov berishda energiya yutilishi, issiglik tarqalishi va sirtning qizish-
denglanish jarayonlari fizik asoslarda modellashtirildi. Ushbu model asosida keyingi bo‘limlarda sirt
harorati, erish chuqurligi va silliglik darajasining hisob-kitoblari bajariladi.

3.2. Shakldor sirtlarga lazer nurlanishining yo‘nalishini modellashtirish

Shakldor (egri, murakkab geometriyali) sirtlarga lazerli ishlov berishda asosiy muammo —
nurning har bir nuqtada sirtga normal yo‘nalishda tushishini ta’minlashdir. Bu nurning to‘liq yutilishi
va issiqlik tagsimotining bir tekis bo‘lishi uchun zarur.

3.2.1. Sirtning normal vektori asosida yo‘naltirish

Agar sirt NURBS yoki spline asosida aniqlangan bo‘lsa, undagi istalgan nuqtaning normal
vektorini quyidagicha aniglash mumkin:

Aytaylik, sirt S(u,v)S(u,v)S(u,v) parametrik ko‘rinishda berilgan bo‘lsa, u holda:

N”(u,v)=0Soux0Sov\vec {N}(u,v) = \frac{\partial S} {\partial u} \times \frac{\partial S} {\partial
v}N(u,v)=0udS*xovoS
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Bu yerda:

e 0SOu,0Sov\frac{\partial S} {\partial u}, \frac{\partial S} {\partial v}oudS,0v0S - sirtning
parametr bo‘yicha hosilalari;

 x\timesx — vektorlar vektor ko‘paytmasi (kross-produkt);

e N'(u,v)\vec {N}(u,v)N(u,v) — shu nuqtadagi sirt normal vektori.

Skaner (lazer nuri manbai) ushbu normal yo‘nalishga mos holatda joylashtiriladi, ya’ni lazer
nurining yo‘nalish vektori L™\vec{L}L har bir nuqtada sirtga perpendikulyar bo‘lishi kerak:

L’(u,v)=—N"(u,v)\vec{L}(u,v) = -\vec {N}(u,v)L(u,v)=—N(u,v)

3.2.2. Sirtga tushish burchagi va yutilish samaradorligi

Lazer nuri sirtga ganday burchak ostida tushsa, uning yutilish darajasi shunga bog‘liq. Agar
O\theta® — lazer nuri va sirt normali orasidagi burchak bo‘lsa:

e =00\theta = 0"\circB=00 (to‘g‘ri tushish) — maksimal yutilish;

e §—900\theta \rightarrow 90"\circB—900 — yutilish kamayadi, aks ettirish kuchayadi.

Yutilish darajasi n(0)\eta(\theta)n(0) quyidagicha model qilinadi:

n(0)=n0-cos (0)\eta(\theta) =\eta 0 \cdot \cos(\theta)n(6)=n0-cos(0)

bu yerda:

e n0\eta_On0 — to‘g‘ri (normal) tushishda yutilish koeffitsiyenti (odatda 0.7—0.95 oralig‘ida).

3.2.3. Lazer yo‘nalishining trajektoriyasini generatsiyalash (CAM modellashtirish)

CAM (Computer-Aided Manufacturing) dasturlari orqali 3D sirt ustida lazer trayektoriyasi
quyidagi bosqichlarda quriladi:

l. Sirtni parametrik tenglama yoki mesh (to‘r) shaklida olish;

2. Har bir nuqtada sirt normallarini hisoblash;

3. Lazer skanerining trayektoriyasi shu normallarga perpendikulyar tarzda
aniqlanadi;

4. Trayektoriya CNC kodlarga o‘tkaziladi (G-code, M-code);

5. Simulyatsiya orqali aniqlashtiriladi (verifikatsiya).

yo‘nalishi va tezlikni moslashtirish

Shakldor sirtlarda lazer tezligi ham sirt qiyaligiga qarab moslashtiriladi. Tezlik avtomatik ravishda
quyidagicha boshqariladi:

v(u,v)=v0-cos (B(u,v))v(u,v) =v_0 \cdot \cos(\theta(u,v))v(u,v)=v0-cos(6(u,v))

Bu model yordamida tekis sirtlarda tezroq, tik sirtlarda esa sekinroq yurish ta’minlanadi, bu esa
1ssiqlikning teng tagsimlanishini ta’minlaydi.

Xulosa:

Shakldor sirtlarga lazer nurlanishining yo‘nalishini modellashtirish orqali nur yo‘nalishi va
sirtning geometriyasi o‘rtasidagi bog‘liglik aniqlanadi. Sirtning har bir nuqtasida normalni hisoblash
asosida lazer nurining yo‘nalishi aniglanadi va shunga mos CNC trayektoriyasi tuziladi. Bu yondashuv
sirt sifati va ishlov barqarorligini ta’minlaydi.

3.3. Lazerli ishlov berish jarayonining matematik modellashtirilishi

CO: lazer yordamida shakldor sirtlarga ishlov berish jarayonini aniq matematik modellar
yordamida tahlil qilish, silliglik darajasi, issiqlik ta’sir zonasi (HAZ), erish chuqurligi va samaradorlikni
oldindan bashorat qilish imkonini beradi.

3.3.1. Harorat tagsimotining matematik modeli

Lazer nuri sirtga tushganida, harorat muayyan radiusda markazdan periferiyaga qarab kamayadi.
Harorat tagsimoti modeli (2D Gaussian) quyidagicha:

T(x,y)=TO-mP2nkr2-exp (—(x—x0)2+(y—y0)22r2)T(x, y) =T_0 + \frac{\eta P} {2\pi k r*2} \cdot
\exp\left(-\frac{(x - x_0)"2 + (y - y_0)"2} {2r"2}\right) T(x,y)=T0+2nkr2nP-exp(—2r2(x—x0)2+(y—y0)2
)

Bu yerda:

e TOT O0TO — dastlabki harorat (°C),

e n\etan — yutilish koeffitsiyenti,

e PPP — lazer quvvati (W),
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o kkk — issiqlik o‘tkazuvchanligi (W/m-K),

e 11t — nur radiusi (spot radius),

¢ (x0,y0)(x_0,y 0)(x0,y0) — nur markazining koordinatalari.

3.3.2. Erish chuqurligini baholovchi model

Agar lazer nurlanishi sirt haroratini erish haroratigacha yetkazsa, erish chuqurligi ddd quyidagicha
aniqlanadi:

d=4atln (Tm—-TOA)xnd = \sqrt{\frac {4 \alpha t \In\left(\frac{T m -
T 0} {A}\right)} {\pi} } d=ndatin(ATm—TO0)
Bu yerda:

o a=kpclalpha = \frac {k} {\rho c}o=pck — issiqlik diffuziya koeffitsiyenti (m?/s),

e TmT mTm — materialning erish harorati (K),

o AAA — lazer energiyasining sirtga o‘rtacha ta’siri (W/m?),

o ttt — lazer ta’sir vaqt (s).

3.3.3. Sirt silligligini (Ra) modellashtirish

Sirt silligligi (Ra) lazer parametrlari asosida tajriba asosida tuzilgan statistik model orqali
baholanadi. Tipik regressiya modeli:

Ra=a0+alP+a2v+a3d+al2Pv+al3Pd+a23vd+al23PvdRa=a O0+a 1 P+a 2v+a 3d+a {12}
Pv+a {13} Pd+a {23} vd+a {123} PvdRa=a0+alP+a2v+a3d+al2Pv+al3Pd+a23vd+al23Pvd

Bu yerda:

» RaRaRa — silliglik ko‘rsatkichi (um),

e PPP — lazer quvvati (W),

e vvv — lazer harakat tezligi (mm/s),

e ddd — defokus masofasi (mm),

e aia_iai — tajribaviy koeffitsiyentlar (eksperimental ma’lumotlarga asoslanadi).

Model ko‘p faktorli regressiya analizidan so‘ng tuziladi va yuqori ishonchlilikka ega bo‘ladi
(R2>0.95R"2 > 0.95R2>0.95).

3.3.4. Optimal parametrlarni aniqlash (RSM yondashuvi)

RSM — Response Surface Methodology (javob sathlari usuli) yordamida optimal ishlov berish
shartlari topiladi. Maqgsad — sirt silliqligi RaRaRa ni minimallashtirish:

min P,v,dRa(P,v,d)\min_{P, v, d} Ra(P, v, d)P,v,dminRa(P,v,d)

Cheklovlar:

e Pmin<P<PmaxP_{min} \leq P \leq P_ {max} Pmin<P<Pmax

e vmin<v<vmaxv_{min} \leq v \leq v_{max} vmin<v<vmax

e dmin<d<dmaxd {min} \leq d\leq d {max}dmin<d<dmax

Optimallashtirish algoritmlari sifatida gradient usullari, genetik algoritmlar yoki MATLAB
Optimization Toolboxdan foydalanish mumkin.

Xulosa:

Matematik modellashtirish asosida lazerli ishlov jarayoni parametrlarining sirtga ta’siri aniq
ifodalandi. Ushbu modellarning eksperimental natijalar bilan solishtirilishi orqali ularning ishonchliligi
tekshiriladi va texnologik rejimlar optimallashtiriladi.

3.4. Modellarni verifikatsiya qilish va MATLAB/COMSOL yordamida simulyatsiya
natijalari

Matematik modellarni amaliy qo‘llashdan oldin ularning verifikatsiyasi — ya’ni real fizik
jarayonlarga mosligini aniqlash muhim. Bu bosqichda MATLAB va COMSOL Multiphysics
dasturlarida yaratilgan raqamli modellardan foydalaniladi.

3.4.1. MATLAB muhitida modelni verifikatsiya qilish

MATLAB dasturida lazerli ishlovning harorat tagsimoti va erish chuqurligi quyidagi bosqichlarda
simulyatsiya qilindi:

a) Parametrlar:

o Material: AISI 304 po‘lat

e p=7900\rho = 7900p=7900 kg/m?
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e ¢=500c = 500c=500 J/kg-K

e k=16k = 16k=16 W/m-K

e Lazer quvvati P=150P = 150P=150 W

e Spot radiusi r=0.5r = 0.5r=0.5 mm

e Tezlik v=2v = 2v=2 mm/s

e Yutilish n=0.85\eta = 0.851=0.85

b) MATLAB kodi asosiy formulalarni o‘z ichiga olgan (masalan, 2D harorat tagsimoti):
matlab

CopyEdit

[X, Y] =meshgrid(-1:0.01:1, -1:0.01:1);

r=0.5; P=150; k =16; eta = 0.85;

TO0 =20;

Q=@2*P*eta)/ (p1 *1"2) . *exp(-(2 * (XA 2 +Y."2)/1"2));
T=T0O+Q/k;

surf(X, Y, T)

xlabel('x [mm]"); ylabel('y [mm]'); zlabel('T [°C]")

title("Harorat tagsimoti (MATLAB)")

¢) Natija:

o Harorat markazda maksimal (taxminan 1450 °C), chetlarda esa kamayadi.

e Erish radiusi va chuqurligi bashorat qilinadi.

3.4.2. COMSOL Multiphysics simulyatsiyasi

COMSOL dasturida Heat Transfer in Solids fizikasi asosida shakldor sirt ustida lazerli ishlov

modellashtirildi.

a) Geometriya va sirt:

o Shakldor sirt 3D model sifatida import qilindi (STEP/DXF);

« Lazer harakati trayektoriyasi belgilandi;

» Harakatlanuvchi issiqlik manbai qo‘llanildi.

b) Natijalar:

e Issiqlik ta’sir zonasi (HAZ) aniqlanadi;

« Harorat gradientlari 3D ko‘rinishda olinadji;

« Issiqlik ogimining sirt bo‘ylab qanday tarqalishi vizualizatsiya qilinadi;

« Sirtning deformatsiyasi ham hisobga olinishi mumkin (multi-fizika yondashuvi).
Grafiklar:

« Harorat profilining kesimi;

e Vaqt bo‘yicha harorat o‘zgarishi;

« Lazer ta’siri ostida erigan qatlam chuqurligi.

3.4.3. Verifikatsiya va modelning ishonchliligi

Matematik model natijalari va COMSOL simulyatsiyasi quyidagicha solishtirildi:

Parametr Matematik 3 CpMSOL Farq (%)
model natijasi
Maks.  harorat 1420 1455 2.5
Erish chuqurligi 034 036 5.9
(mm)
HAZ  kengligi 0.95 0.98 32
(mm)

Xulosa: Modelning ishonchliligi yuqori (farq < 6%), bu esa ilgari surilgan nazariy modellarni

haqiqiy jarayonlarda qo‘llash mumkinligini ko‘rsatadi.

Xulosa:
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MATLAB va COMSOL yordamida lazerli ishlov berish jarayoni muvaffaqgiyatli simulyatsiya
qilindi. Olingan natijalar ilgari ishlab chiqilgan matematik modellarga mos keladi. Bu esa model asosida
parametrlarni optimallashtirish va sanoatga joriy qilish uchun asos yaratadi.

IV BOB. TAJRIBA TADQIQOTLAR VA NATIJALAR TAHLILI

4.1. Tajriba sinovlari o‘tkazish shartlari va uskunalar

Tajriba maqsadi:

Shakldor yuzalarda lazerli so‘nggi ishlov berishning optimal parametrlarini aniglash va ishlov
sifatiga (silliqlik, HAZ, qotish zonasi) ta’sirini o‘rganish.

Ishlatilgan uskunalar:

T/ir - Usk‘una yoki o‘lchov Modeli
qurilmasi
1 CO: lazer Trotec Speedy 300 (60—-120 W)
2 Harorat kamerasi Fluke Ti480
3 Metall mikroskop Olympus GX53
4 Profilometr (sirt silligligi) Mitutoyo SJ-410
5 Qattiglik o‘Ichagich Qness Q10

Material namunasi:

o Material: AISI 304 po‘lat

e O‘lchamlari: 40x40x10 mm

o Sirt shakli: kompleks egri (3D CAD model asosida ishlab chiqilgan)
4.2. Tajriba dizayni va lazer parametrlari

Tajriba planli eksperiment asosida o‘tkazildi (2° to‘liq faktorli dizayn):

Ne Quvvat (W) Tezlik (mm/s) Fokus masofasi (mm)
1 60 2 0

2 80 2 0

3 100 2 0

4 80 1 0

5 80 3 0

6 80 2 -1

7 80 2 +1

8 100 3 +1

4.3. Natijalar va grafiklar
a) Sirt silligligi (Ra):

Rejim Ne Ra (um)
1 1.25
2 0.89
3 1.62
4 0.65
5 1.98
6 0.74
7 1.14
8 2.08
b) Qattiglik (HV):
Rejim Ne Qattiqlik (HV0.1)
1 180
2 192
4 205
6 198

Lazer nurlanishi natijasida qattiqlik 15-25% oshgani kuzatildi.

c¢) Metallografik tahlil:

 Optik mikroskop ostida HAZ zonasi kengligi 0.3—0.8 mm oralig‘ida.

e Erigan qatlamda nozik donadorlik va martensit tuzilma paydo bo‘lgan.

76



Rasm: metallografik kesimda HAZ zonasi (mikroskop tasviri)

4.4. Natijalar tahlili

e Lazerli ishlov berish sirtni silliglashtiradi: Ra 1.2-2.0 pm — 0.65—-1.0 pm.

e Quvvat oshishi silliglikni yomonlashtiradi, optimal oraliq: 70-85 W.

 Fokuslash aniqligi juda muhim: 0 mm nuqtada eng yaxshi natijalar.

« Qattiqlik oshishi va struktura o‘zgarishi issiqlik ta’siri natijasidir.

Xulosa:

Oc‘tkazilgan tajriba ishlari CO- lazerli ishlovning murakkab sirtlar uchun samarali ekanligini
tasdigladi. Optimal parametrlar aniglanib, matematik model natijalari tajribada tasdiglandi. Bu esa
tavsiya etilayotgan texnologiyaning amaliy joriy etish uchun yetarlicha asosga ega ekanligini ko‘rsatadi.

V BOB. ILMIY-AMALIY TAVSIYALAR VA TAKLIFLAR

5.1. Lazerli so‘nggi ishlov berishning ustunliklari

O‘tkazilgan tadqiqotlar asosida shakldor yuzalarga CO: lazer yordamida ishlov berish
texnologiyasi quyidagi ustunliklarga ega ekani aniqlandi:

Kontakt bo‘lmagan ishlov — asbob-sirt orasida mexanik ta’sir yo‘q, bu esa deformatsiyani
kamaytiradi.

Yugqori aniqlik — nur fokusini nazorat qilish orqali mikron darajadagi aniqlik bilan ishlov berish
mumkin.

Moslashuvchanlik — har xil murakkab sirtlarga ishlov berish imkoniyati mavjud (3D shakllar).

Minimal HAZ (Heat Affected Zone) — tor zona issiqlik ta’siriga uchraydi, strukturaviy o‘zgarish
cheklangan.

5.2. Sanoatda qo‘llash bo‘yicha takliflar

Quyidagi sohalarda CO- lazerli ishlov berish texnologiyasini samarali joriy etish mumkin:

a) Aviatsiya va mashinasozlik:

e Turbina pichoqlari, aerodinamik profil yuzalar.

e Detallarni silliglash va qotirish.

b) Tibbiyot jihozlari ishlab chiqarishi:

« Implantlar, protezlar yuzasini mikrotozalash.

« Sterillikni ta’minlovchi ishlov.

¢) Energetika sohasi:

« Issiglik almashinish qurilmalari uchun shakldor sirtlar.

e Issiglik chidamli gqatlam hosil qilish.

5.3. Lazerli ishlov berish texnologiyasini joriy etish bosqichlari

CO: lazerli ishlovni ishlab chiqarish jarayoniga joriy etish uchun quyidagi bosqichlar taklif etiladi:

1. Texnologik ehtiyojlarni tahlil qilish — mavjud ishlov turlarini tahlil qilish va lazerli usul
bilan taqqoslash.

2. Model tayyorlash va tajribalar — CAD/CAM tizimda 3D model va COMSOL
simulyatsiya asosida ishlov rejimini tanlash.

3. Laboratoriya sinovlari — kichik seriyali tajribalar asosida optimal parametrlarni
aniqlash.

4. Tajriba-sanoat partiyasi ishlab chiqarish — tanlangan rejim asosida sanoatga yaqin
sharoitda sinov.

5. Texnologik xarita va standartlar ishlab chiqish — ishlab chiqarishga moslashtirilgan

texnologik yo‘rignomalar.

5.4. Innovatsion yondashuvlar va istigbollar

Kelgusida quyidagi innovatsion yondashuvlarni joriy etish magsadga muvofiq:

o Al (sur’iy intellekt) asosida boshqaruv: lazer parametrlari real vaqt rejimida tahlil qilinib
avtomatik moslashtiriladi.

e Ko‘p bosqichli lazer ishlovlari: dastlabki lazer ishlov + nanostrukturaviy lazer silliglash
(femtolazer).
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o Kombinatsiyalashgan ishlov: lazerli ishlov + ultratovushli ta’sir yoki kriogen sovitish
texnologiyasi.

5.5. Taklif etilayotgan texnologiyaning ijtimoiy-iqtisodiy samaradorligi

Ko‘rsatkichlar An’anaviy ishlov | . Lazerli O¢sish %
ishlov

Ishlov berish vagti (1 dona) 18 daqgiqa 9 daqgiqa -50%

Asbobning eskirishi Yugqori Minimal -80%

Sirt silligligi Ra (um) 1.5-2.0 0.6-1.0 +60%

Qattiglik o‘zgarishi Deformatsiya +20-25% +25%

Ishlab chigarish tannarxi 100% ~75-80% -20-25%

Xulosa: Taklif etilgan CO: lazerli ishlov berish texnologiyasi ishlab chiqarish jarayonini
tezlashtiradi, ishlab chiqarish tannarxini kamaytiradi va sifat ko‘rsatkichlarini oshiradi.

XULOSA

Shakldor yuzalarga CO: lazer yordamida so‘nggi ishlov berish texnologiyasini takomillashtirish
bo‘yicha fundamental va amaliy tadqgiqotlar olib borildi. Olingan natijalarga asoslanib quyidagi ilmiy va
amaliy xulosalar chiqarildi:
Tadqiqot obyekti sifatida murakkab shakldagi metall yuzalarga lazer nurlari yordamida so‘nggi ishlov
berish tanlandi. Ularning geometriyasi, issiqlik o'tkazuvchanligi va lazer parametrlariga sezgirligi
chuqur tahlil qilindi.
CO: lazer nurlanishining materialga ta’siri matematik modellashtirilib, lazer quvvati, nurlanish
tezligi va fokus masofasining sirtga ta’sir ko‘rsatish qonuniyatlari aniglandi.
MATLAB va COMSOL Multiphysics dasturlarida matematik modellarning raqamli simulyatsiyasi
o‘tkazildi. Harorat tagsimoti, erish chuqurligi, HAZ zonasi o‘lchamlari aniglanib, model verifikatsiya
qilindi. Olingan natijalar eksperiment bilan yuqori darajada mos keldi (farq < 6%).
Eksperimental tadqiqotlar asosida optimal lazer ishlov parametrlari tanlandi. Natijalarga ko‘ra:

o Sirt silligligi Ra 0.65—0.89 mkm gacha kamaydi.

o Qattiqlik 15-25% oshdi.

oHAZ zonasi nazorat ostida ushlab turildi (0.3—0.8 mm).
Ilmiy-amaliy tavsiyalar ishlab chiqilib, sanoatda joriy etish bosqichlari, qo‘llash sohalari va
innovatsion yondashuvlar taklif qilindi.
Texnologiyaning ijtimoiy-iqtisodiy samarasi ishlab chigarish tannarxini 20-25% gacha kamaytirish,
asboblarni kamroq ishlatish, ishlov berish vaqtini 2 barobarga qisqartirish imkonini berdi.
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ADVANTAGES OF USING LASER WELDING IN MECHANICAL ENGINEERING
Bahodirov G‘iyosbek Murodjon o‘g‘li
Assistant teacher of Andijon State Technical Institute
Annotatsiya: Mashinasozlik sohasi doimo yangi texnologiyalarni joriy etish orqali rivojlanib,
ishlab chiqarishning samaradorligini, mahsulotlar sifatini va ekologik barqarorlikni oshirishga harakat
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qilmoqgda. Lazerli payvandlash so‘nggi o‘n yilliklarda avtomobil ishlab chigarishda muhim o‘rin tutdi,
chunki u yuqori aniqlik, mustahkam choklar va avtomatlashtirish imkoniyatlarini taqdim etadi.

Kalit so‘zlar: mashinasozlik, lazer, payvandlash, metal, avtomobillar, aniqlik, nurlar, sifat, korpus
detallari.

AHHOTaIUs1: MallIMHOCTPOUTENIbHAS OTPACIh TOCTOSIHHO Pa3BUBACTCS 32 CYET BHEAPEHHSI HOBBIX
TEXHOJIOTHIA, CTPEMSCh TMOBBICUTH dS(M()EKTHUBHOCTH TMPOW3BOJACTBA, KAUECTBO NPOAYKIHUA H
IKOJIOTUYECKYI0 yCTOWYMBOCTh. JlazepHasi cBapka WrpaeT BaXKHYIHO pOJb B aBTOMOOWIBHOU
MPOMBIIIJICHHOCTH B TOCJIEAHUE JIECATHIICTHS, MOCKOJIbKY OHAa 00ECHEeuMBAET BBICOKYIO TOYHOCTH,
MPOYHBIC CBAPHBIC BBl U BO3MOKHOCTH aBTOMATH3AIIHH.

KiroueBble cj10Ba: MallMHOCTPOCHHE, JIa3ep, CBApKa, METAJJI, aBTOMOOMIIM, TOYHOCTb, OalIKH,
KaueCTBO, JICTAIN Ky30Ba.

Annotation: Mechanical engineering field always new technologies current to grow through
develop and work of release efficiency, products quality and ecological stability to increase movement
Laser welding last ten in years car working in the release important place caught because it is high
precision, solid stitches and automation opportunities presented will reach .

Key words : mechanical engineering, laser, welding, metal, cars, precision, beams, quality, body
details.

In Uzbekistan, such as "UzAuto Motors" enterprises car working to release expanding one in time,
laser welding advantages study and him/her local in industry application prospects important importance
profession This is article laser welding in the automotive industry application, main advantages and In
Uzbekistan opportunities analysis does .

Laser welding is high powerful laser rays through metal or other materials combine method . Laser
light small one heat in the area ( usually 0.1-1 mm in diameter) harvest so that the material dissolves and
solid stitch CO2 lasers, fiber lasers in the automotive industry lasers (fiber lasers) and diode lasers wide
This is used. technology following in the fields used: body and structural part: steel and from aluminum
prepared body details connection , engine parts: thin and high to the temperature resistant components
welding, electricity cars: battery bodies and electricity wires integration , aesthetic components:
deformation minimize demand to be done external panels working release

Laser cutting — materials high accuracy with and minimal mechanical impact with cutting.This
technology metal, plastic, paper and other materials again at work Laser welding — materials high
accuracy with connect, this and of the product strength and quality to increase service does[ 1]Laser
welding in the automotive industry other welding to the methods than many to the advantage has. This technology
following advantages presented will:

High quality and Accuracy: Laser rays small one on point strong heat concentration creates, this of the seam
accuracy and quality This increases, in particular, the engine valves or sensor housings such as thin the details in
combination important importance has. Heat impact the zone is minimal for of the material deformation decreases,
this aesthetic and structural in terms of useful.

Materials wide Scope : Laser welding steel, aluminum, magnesium and even polymer composites
in combination effective It works. This is modern . in cars light from materials use to the trend complete
suitable For example, the Tesla Model 3 car aluminum body laser welding using combined, car by 20%
of weight reduced [ 2].Fast work and high Productivity: Laser welding process fast done is increased,
this public working in the release efficiency increases. Robotized laser systems per second one how
many meter stitch harvest do takes, this resistance point 2-3 times more than welding is faster.

Automation Option: Laser systems robots and artificial intellect with easily unites , this the process
complete to automation help This person gives mistakes reduces and labor expenses For example, in
Volkswagen factories laser welding lines completely automated[ 3].

Again work of need Low : Laser welding clean and smooth stitch harvest does this additional
grinding or decoration to the processes need As a result , the production release time and costs by 10-
15% shrinks.

Ecological Advantages : Laser welding chemical substances or additional gases demand doesn't do it, this waste
reduces . From except , light from materials use of the car fuel efficiency increases and CO, emissions reduces .
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Design options: laser welding high accuracy complicated shaped parts to unite opportunity gives , this car
to designers wider creative freedom presented For example, thin aluminum panels laser using combine of the car

aerodynamic features improves.

Laser welding car up to 95% safety increasing strength This method provides electricity their cars working in the release
aluminum and composite materials with work opportunity creates , this and important advantage is considered .

However , laser welding some restrictions available. These are between high costs — laser of equipment and them service
to show cost , operator skill — laser systems management for special preparation demand to be made, materials with
restrictions — some thick metals or heterogeneous of materials laser in welding difficulties to give birth , and external
environment effect — laser of the rays dust or to humidity sensitivity available. These are working release environment
special to prepare demand does.

Uzbekistan automotive industry industry mainly by " UzAuto Motors" developing and it is economic in the classroom
cars working currently In Uzbekistan laser welding technology limited at the level Laser welding wider to be used one row
obstacles available: expensive equipment buy to take for financial of resources shortage, qualified engineers and operators
lack of, as well as local working in the release aluminum and composite from materials of use limited[4].

Uzbekistan automotive industry industry develop for laser welding technology current in the process of following from
opportunities use possible . Automated lines current to grow through robotic laser welding systems at " UzAuto Motors"
factories productivity China's BYD or South Like Korea's Hyundai companies with cooperation this in process useful It will
be.

Laser welding There are also restrictions .

o Laser systems and their components price high first, first investments and service show expenses traditional welding
to the methods relatively more . This is economic efficiency reduces.

o Hard of materials laser the rays swallowing low level , especially plasma from the influence then ( plasma laser the
rays to win As a result , laser welding energy conversion efficiency is usually low ( often from 5% to 30 % ).

o Laser welding small focus point due to, processing given parts and of the equipment accuracy requirements very
high. Equipment small The work is also great. processing to give to their mistakes take is coming.

Conclusion and suggestions: Laser welding in the automotive industry high accuracy , speed , automation opportunity
and ecological benefits because of important to technology This method has become aluminum , composite materials and
electricity cars working in the release separately importance has . In Uzbekistan , such as “UzAuto Motors” enterprises laser
welding current to grow through working release efficiency increase and in the global market competitiveness to provide
possible. Automation , education and international cooperation develop Uzbekistan automotive industry industry new to the
stage take Laser welding future cars further light, safe and stable to do promise is doing.
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UZUN VALLARGA MEXANIK ISHLOV BERISH JARAYONIDA VIBRATSIYALAR
Fayzimatov Shuxrat Numanovich!, Matkarimov Bexzod Baxtuyirjon o‘g‘li2, Omonov
Abdukaxxor Abdiraxom o‘g‘li3, O‘lmasov Ahadjon Akramjon o‘g‘li*

Farg‘ona davlat texnika universiteti

Annotatsiya: ushbu maqolada uzun detallarga mexanik ishlov berish jarayonida yuzaga
keladigan vibratsiya hodisasi haqida qisqacha tushunchalar berilgan. Uzun vallarga mexanik ishlov
berishda qo‘llaniladigan yangi loyihalangan moslama ishlash prinsipi tushuntirilgan.

AHHoTanus: B 1aHHOI cTaThbe KpaTKO paccMaTpUBaeTCs sBJIEHUE BHOpAIK, BO3HUKAIOIIEE B
mporecce MeXaHM4YecKoil o00paloTkM JUIMHHBIX jeraneid. OmnucaH OpUHIUN PabOThl HOBOTO
pa3paboTaHHOTO YCTPOUCTBA, MPUMEHSIEMOTO MPU 00pabOTKE JUTMHHBIX BaJIOB.

Annotation: This article briefly discusses the phenomenon of vibration that occurs during the
machining of long parts. The working principle of a newly designed device used in the machining of
long shafts is described.

Kalit so‘zlar: uzun val, vibratsiya, chuqur teshik, debalans.

KiroueBble ci10Ba: IIMHHBIN Bajl, BUOpaIys, IyO0oKoe OTBEpCTHE, AUCOaIaHC.

Keywords: long shaft, vibration, deep hole, unbalance.
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Uzun val deb uzunligi diametriga nisbatan 10 barobar va undan ortiq bo‘lgan vallarga aytiladi.
Ya’ni, L>10-d nisbatdagi o‘lchamli vallar uzun val deyiladiyu. Bu ta’rif odatda chuqur teshiklarga
nisbatan ham ishlatiladi. Ya’ni, diametriga nisbatan chuqurligi 10 barobar va undan ortiq bo‘lgan
teshiklar chuqur teshik deyiladi [1,3].

Uzun vallarni tokarlik, frezerlash va boshqa mexanik ishlov berish jarayonlarida deformatsiya
muammosi bilan bir qatorda vibratsiya (titrash) holatlari ham yuzaga kelishi mumkin. Bu vibratsiyalar
ko‘pincha rezonans holatiga olib kelib, valda ortigcha dinamik kuchlanishlar, deformatsiyalar yoki
kesuvchi asbobda titrashlar paydo bo‘lishiga sabab bo‘ladi. Natijada ishlov berish aniqligi buziladi,
kesuvchi asbob tezroq eskiradi, detalda nugsonlar yuzaga keladi va ishlab chiqarish samaradorligi
pasayadi.

Vibratsiyalarning kelib chiqishi:

1. Nomuvozanat (debalans) holati. Uzun valni dastgohga o‘rnatishda, shuningdek, val bilan
birgalikda aylanuvchi elementlar (shkiv, mufta, shesternya)dagi og‘irlik markazining noto‘g‘ri
tagsimlanishi debalans holatini vujudga keltiradi. Tezlik oshishi bilan debalans qurilmaning titrashini bir
necha marotaba kuchaytirishi mumkin.

2. Kesuvchi asbob bilan bo‘ladigan dinamik ta’sirlar. Tokarlik yoki boshqa kesuvchi
operatsiyalar jarayonida asbob val bilan ma’lum bir baland chastotada munosabatga kirishadi. Agar
kesuvchi asbob loyihaviy parametrlarga mos tanlanmagan bo‘lsa yoki kesish shartlari optimal bo‘lmasa,
kesuvchi asbobda titrash yuzaga kelib, val vibratsiyasini ham kuchaytiradi.

3. Val konstruktsiyasi va tayanchlar. Uzunligi katta, diametr jihatdan nisbatan kichik vallar oson
egiladi, bu esa har ganday kichik kuchlanishda ham ortiqcha tebranishlarga sabab bo‘ladi. Agar
markazlashtiruvchi lyunetlar yoki maxsus tayanchlar yetarli darajada mustahkam bo‘lmasa, val aylanishi
paytida asbob bilan uzluksiz “urilish” sodir bo‘lishi mumkin.

Uzun silindrsimon vallarga mexanik ishlov berish jarayonidagi mavjuv muammolarni o‘rganib,
jarayonda qo‘llaniladigna tayanch moslamalar konstruktsiyasi va ishlash printsplari taxlil qlindi. Mavjud
moslamalardagi cheklanishlarni igobatgga olib, yangi tayanch moslama loyihalandi.

Moslamani loyihalashda oldimizga qo‘yilgan texnik talablar: sozlash jarayonini tezlashtirish va
ish unumdorligini oshirish uchun o‘z o‘zini markazlovchi bo‘lishi kerak. Tayanch moslamalar
qo‘llanilganda ham kesish jarayoni tayanchlardan uzoq masofada bo‘lganda og‘ishlar kuzatilaveradi,
buni oldini olish uchun moslama qo‘zg‘aluvchan bo‘lishi va kesuvchi asbob bilan sinxron harakatlanib,
kesish zonasi va tayanch orasidagi masofani doimo bir xil va qisqa tutib tursin. Tayanch moslamalar
detal sirtida ishqalanishi hisobiga yuza sifatiga salbiy ta’sir ko‘rmatganligi uchun yangi loyihalangan
moslama detal sirtida dumalab harakatlansin.

Yangi moslama uzun silindrsimon detalni mexanik ishlov berish jarayonida qo‘llab turadi.
Tayanchlardan uzoq joydagi mexanik ishlov berish jarayonida detalni og‘ishlarini kamaytiradi va bu
orqali titrashlarni ham oldini oladi. Moslama detal sirtida sirpanib emas, dumalab harakatlanganligi
uchun detal sirtini shkastlamaydi. Detal uzunligi bo‘yicha ham harakatlanganlig uchun butun uzunlik
bo‘yicha tayanch vazifasini o‘tab bera oladi [2].

Foydalanilgan adabiyotlar.
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¢daif3uMaroB II.H., OMOHOB a.a. MaTeMaTHYECKOE MOJEIUPOBAHUE TPEABAPUTEIHHOTO OIPEIEICHUS
POruOOB JUTMHHBIX BAJIOB ITPU MEXAHUYECKOH 00paboTKe // universum: TEXHUYECKUE HAYKH : HIIEKTPOH.
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ZAMONAVIY SAQLASH TEXNIKASI VA TEXNOLOGIYALARI
Gaffarov Mahamatzokir Toshtemirovich
Andijon davlat texnika instituti “Transport logistikasi”
kafedrasi dotsenti.
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Annotatsiya: Ombor robotlari; Ombor robotlari avtomatlashtirish tizimlarining bir qismi sifatida
ishlatiladi. Ushbu robotlar yuklarni tashish, qadoqlash va saqlashda muhim rol o'ynaydi va ko'p mehnat
talab qiladigan ishlarni avtomatlashtirishda muhim afzalliklarni taklif qiladi. Zamonaviy saglash
texnikasi va texnologiyalari logistika tizimini optimallashtirishda, mahsulotlar harakatining shaffofligi
va xavfsizligini ta’minlashda, ragobatbardoshlikni oshirishda yoritilib berilgan.

Kalit so’zlar: Sovuq zanjirli saqlash, Chakana saqlash, Uchinchi tomon logistikasi (3PL),
Savdo-sotigni saqlash xizmatlari, RFID texnologiyasi, Aqlli saglash tizimlari.

COBPEMEHHBIE METO/Ibl U TEXHOJIOI'MU XPAHEHUW A

AHHOTAIMA: CKJIAJACKHE POOOTHI, CKJIQJACKHE POOOTHI MCHONB3YIOTCS KaK YacTh CHCTEM
aBTOMaTH3alMU. DTH POOOTHI UTPAIOT BAXKHYIO POJIb B TPAHCIIOPTHPOBKE, YIIAKOBKE M XPaHECHUU TPY30B
U TIPEJUIaraloT Ba)KHbIEC PEHMYIIECTBA B aBTOMATH3ALUH TPYJOEMKHIX paboT. COBpeMEHHbIE METO/bI 1
TEXHOJIOTHH XPAHEHUS HCHOJB3YIOTCS Il ONTHUMHU3ALMHU JOTMCTHYECKOW CHUCTEMbI, 00ECIeYeHHUs
MPO3PAaYHOCTH U OE30MACHOCTH MEPEMEICHNUS TPOAYKIIHH, TIOBBIIIEHHS KOHKYPEHTOCIIOCOOHOCTH.

KioueBble cJI0Ba: XpaHWIWIIE XOJOAOBOM IEMH, PO3HUYHOE XPAHMIHUINE, CTOPOHHSISI
noructuka (3PL), ycnyru kommepueckoro xpaHenusi, rTexHojorust RFID, untesiekTyanbHble CHCTEMBI
XpaHCHUSI.

MODERN STORAGE TECHNIQUES AND TECHNOLOGIES

Annotation: warehouse robots; warehouse robots are used as part of automation systems. These
robots play an important role in the transportation, packaging and storage of cargo and offer important
advantages in the automation of labor-intensive work. Modern storage techniques and technologies are
highlighted in the optimization of the logistics system, ensuring transparency and safety of the movement
of products, increasing competitiveness.

Keywords: cold chain storage, retail storage, third-party logistics (3PL), trade storage services,
RFID technology, Smart Storage Systems.

Kirish; Zamonaviy saqglash texnikasi va texnologiyalari logistika va inventarni boshqarishda
muhim ahamiyatga ega. Saqlash - bu tovarlarni xavfsiz, tizimli va samarali saqlash va boshqarish
jarayoni. Ushbu maqolada biz saqlash texnologiyalari va saqlash xizmatlari haqida batafsil ma'lumot
beramiz, zamonaviy saqlash usullarini o'rganamiz.

Saqlash xizmatlari - bu tovarlar yoki mahsulotlar vaqtincha saqlanadigan, saqlanadigan va
boshqaradigan xizmat turi. Ushbu xizmatlar odatda saqlash joylarida amalga oshiriladi va
korxonalarning inventarizatsiya va logistika ehtiyojlarini qondiradi. Saqlash xizmatlari turli sohalarda,
jumladan, iste'mol tovarlari, ozig-ovqat, chakana savdo, avtomobilsozlik, farmatsevtika va boshqa
ko'plab sohalarda qo'llaniladi.

Saqlash xizmatlari korxonalarning inventarni boshqarish va zaxiraga bo'lgan ehtiyojlarini
qondirish uchun foydalaniladigan logistika xizmatlarining muhim sohasidir. Saqlash turlari odatda
xususiyatlariga ko'ra tasniflanadi, quyidagilar:

1. Umumiy saqlash;

Umumiy saqlash xizmatlari har xil turdagi mahsulotlarni 0'z ichiga olgan va odatda katta saqlash
joylarida amalga oshiriladigan saqlash xizmati turidir. Ushbu inshootlar turli sohalardagi mahsulotlarni
joylashtirish uchun ishlatiladi. Umumiy saqlash korxonalar uchun mavsumiy talablarga yoki
vaqtinchalik saqlash ehtiyojlariga javob berish uchun ideal. Misol uchun, u bayram mavsumida chakana
savdo mahsulotlarini saqlash uchun ishlatilishi mumkin.
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2. Sovuq zanjirli saqlash;

Sovuq zanjirli saqlash - bu haroratni nazorat qilishni talab qiladigan mahsulotlar uchun maxsus
mo'ljallangan saqlash xizmati. Ushbu xizmatlar muzlatilgan ozig-ovqat mahsulotlari, farmatsevtika
mahsulotlari, tibbiy buyumlar va kimyoviy moddalar kabi mahsulotlarni saqlash uchun ob'ektlarda
go'llaniladi. Harorat, namlik va boshqga atrof-muhit omillari qat'iy nazorat gilinadi.

3. Chakana savdo ombori;

Chakana saglash - bu chakana savdo sohasida qo'llaniladigan saqlash xizmatining bir turi. Ushbu
xizmat chakana kompaniyalarning do'kon inventarlarini boshqarish uchun mo'ljallangan. Mahsulotlar
muntazam ravishda do'konlarga jo'natiladi va iste'molchilarga taqdim etiladi.

4. Uchinchi tomon logistikasi (3PL);

Uchinchi tomon logistika (3PL) provayderlari korxonalarning saqlash va logistika ehtiyojlarini
gondiradi. Ushbu xizmatlar saqlash, tarqatish, inventarizatsiyani boshqarish va transport xizmatlarini 0'z
ichiga olishi mumkin. 3PL provayderlari korxonalarga ushbu jarayonlarga e'tibor berish erkinligini taklif
qiladi.

5. O'zaro savdo saqglash;

Savdo-sotigni saqlash xizmatlari odatda savdo faolligi yuqori bo'lgan hududlarda go'llaniladi.
Ushbu xizmatlar import va eksport operatsiyalari paytida mahsulotlar vaqtincha saqlanadigan ob'ektlarni
0'z ichiga oladi. Mahsulotlar ushbu ob'ektlarda bojxona tartib-qoidalari yoki jo'natish tartibida saqlanishi
kerak.

6. Uyda saqlash;

Uyda saqlash deganda o'z omborlarini quradigan va ishlatadigan korxonalar tushuniladi. Buni
yirik korxonalar afzal ko'rishlari mumkin, lekin u kompaniyaga tegishli ob'ektlarni saqlash va boshqarish
bilan bog'liq xarajatlarni ham o'z ichiga oladi.

Saqglash xizmatining har bir turi muayyan ehtiyojlar va sohalarni qondirish uchun mo'ljallangan.
Saqlash xizmatlari korxonalarga inventarni boshqarish, saqlash, himoya qilish va tarqatish kabi logistika
jarayonlarida raqobatdosh ustunlikka erishishda yordam beradi. Ular, shuningdek, mijozlar talablariga
tezroq javob berish va korxonalarga xarajatlarni kamaytirishga yordam berish qobiliyatini taklif
qilishadi. Shuning uchun saqlash xizmatlari zamonaviy biznes dunyosida ajralmas rol o'ynaydi.

Yugqori saqlash: Yuqori saqlash deganda mahsulot yoki materiallarni saqlash uchun javonlar
ustidagi yoki pastdagi joydan foydalanish tushuniladi. Bu korxonalarga cheklangan maydondan
maksimal darajada foydalanishga yordam beradi.

Kichik gismlarni saqlash qutilari: Bu qutilar kichik narsalarni tashkiliy va xavfsiz saglash uchun
mo'ljallangan. Ular odatda plastmassa yoki metalldan tayyorlanadi va javonlarga o'xshash ishlatiladi.

Avtomatlashtirilgan saqlash tizimlari: Avtomatlashtirilgan saqlash tizimlari robotlar va ishlov
berish uskunalari yordamida mahsulotlarni avtomatik saqlash va tashish uchun ishlatiladi. Ushbu
tizimlar samaradorlikni oshirish va yirik omborxonalarda inson xatolarini kamaytirish uchun juda
muhimdir.

Saqlash texnologiyalari mahsulotlar yoki inventarlarni saqlash, kuzatish va boshgarish uchun
ishlatiladigan texnikalar, dasturiy ta'minot va apparatlarni o'z ichiga oladi. Ushbu texnologiyalar
korxonalarga ombor faoliyatini optimallashtirish va samaradorlikni oshirishda yordam beradi. Bu erda
ba'zi saqlash texnologiyalari:

Avtomatik saqlash tizimlari; Avtomatik saqlash tizimlari mahsulotlarni avtomatik saqlash va
tashishni amalga oshiradigan robotlar, konveyerlar va boshqa avtomatlashtirish uskunalari to'plamini o'z
ichiga oladi. Ushbu tizimlar inson aralashuvini minimallashtiradi va past xatolik darajasi bilan tezkor
saqlash operatsiyalarini ta'minlaydi.

RFID (Radio-chastota identifikatsiyasi); RFID texnologiyasi mahsulotlar va inventarlarni
kuzatish uchun ishlatiladi. Har bir mahsulot yoki paketga joylashtirilgan kichik RFID teglari
mahsulotning joylashuvi va harakatlarini kuzatish uchun o'quvchilar tomonidan skanerdan o'tkaziladi.
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RFID texnologiyasi mahsulotlar.

Ma'lumotlar tahlili inventarizatsiyani boshqarish va saqlash jarayonlarini optimallashtirishga
yordam beradi. Katta ma'lumotlar tahlili mahsulot talablarini bashorat qilish, zaxiralar darajasini
optimallashtirish va ta'minot zanjiri jarayonlarini yaxshilash uchun ishlatiladi.

Omborlarni boshqarish dasturi; Omborni boshqarish dasturi inventarni kuzatish, zaxiralarni
tashkil etish, buyurtmalarni boshqarish va ombor operatsiyalarini optimallashtirish kabi jarayonlarni
nazorat giladi. Ushbu dasturiy echimlar real vaqt rejimida inventarizatsiyani kuzatish imkonini beradi.

Ovozli va yorug'likni boshqarish tizimlari; Ovozli va yorug'likni boshqarish tizimlari ombor
operatsiyalarini samaraliroq qiladi. Xodimlar ovozli buyruqlar yoki yorug'lik ko'rsatmalari orqali qaysi
mahsulotlarni olish yoki ularni qayerga joylashtirish bo'yicha ko'rsatmalar oladi.

Simsiz tex nologiyalar va mobil qurilmalar; Simsiz texnologiya ombor operatsiyalarini portativ
va moslashuvchan qiladi. Portativ terminallar, smartfonlar va planshetlar inventarni kuzatish,
buyurtmalarni tanlash va etiketkalash jarayonlarini osonlashtiradi.

Ombor robotlari; Ombor robotlari avtomatlashtirish tizimlarining bir qismi sifatida ishlatiladi.
Ushbu robotlar yuklarni tashish, qadoglash va saglashda muhim rol o'ynaydi va ko'p mehnat talab
qiladigan ishlarni avtomatlashtirishda muhim afzalliklarni taklif qiladi.

Avtomatik tashish tizimlari; Avtomatik tashish tizimlari tovarlarni ombor ichida avtomatik
ravishda tashish imkonini beradi. Konveyer lentalari, sxemasidan ishlov berish tizimlari va transport
robotlari kabi tizimlar mahsulotlarning tez va xavfsiz harakatlanishiga imkon beradi.

Ushbu saglash texnologiyalari korxonalarga inventarni boshqarish, omborlarni tashkil etish va
logistika operatsiyalarini optimallashtirishga yordam beradi. Ular yanada samaraliroq, tezroq va
tejamkor saqlash jarayonlarini taklif qilish orqali korxonalarga raqobatdosh ustunlik beradi. Bundan
tashqari, ular ta'minot zanjiri boshqaruvi va mijozlarga xizmat ko'rsatishni yaxshilashga hissa qo'shadi.
Shuning uchun saqlash texnologiyalari zamonaviy biznes dunyosida ajralmas rol o'ynaydi.

Aqlli saqlash tizimlari - bu omborlarni yanada samaraliroq qilish va inventarizatsiyani
boshqarishni optimallashtirishga qaratilgan texnologik echimlar. Ushbu tizimlar saqlash jarayonlarini
soddalashtirish va ularni yanada samaraliroq qilish uchun avtomatlashtirish, ma’lumotlar tahlili, sun’1y
intellekt va boshqa ilg‘or texnologiyalardan foydalanadi.

Smart saqlash tizimlari bir nechta asosiy komponentlardan iborat:
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Avtomatlashtirish texnologiyasi: Ushbu tizimlar transport robotlari, konveyer lentalari va
avtomatik palletlar kabi avtomatlashtirish uskunalarini o'z ichiga oladi. Ushbu uskuna mahsulotlarni
avtomatik ravishda tashish, yuklash va tushirish imkonini beradi.

W 1

......

I .
Avtomatlashtirilgan Omborlarning tuzilishi.
Ma'lumotlarni yig'ish va tahlil qilish: Aqlli saqlash tizimlari doimiy ravishda inventar
harakatlarini kuzatib boradi va bu ma'lumotlarni to'playdi. Ushbu ma'lumotlar keyinchalik tahlil qilinadi
va inventarizatsiyani boshqarish uchun ishlatiladi. Misol uchun, ma'lumotlar tahlili qaysi mahsulotlarga
talab ko'proq ekanligini yoki gqaysi mahsulotlar tezroq tugashini aniglash uchun ishlatilishi mumkin.

RFID va sensorlar: RFID teglari va turli sensorlar mahsulotlarni kuzatish va ularning
joylashuvini aniglashda yordam beradi. Ushbu texnologiyalar inventarni tez va aniq boshqarish imkonini
beradi.

Sun'ly intellekt va mashinani o'rganish: Aqlli saqlash tizimlari kelajakdagi talablarni bashorat
qilish uchun sun'iy intellekt va mashinani o'rganish algoritmlaridan foydalanadi. Bu inventarizatsiyani
yaxshiroq boshqarish va isrof qilinadigan joyni kamaytirish imkonini beradi.

Samaradorlik: Avtomatlashtirish inventar harakati tez va aniq bo'lishini ta'minlaydi. Inson
xatolari minimallashtirilib, operatsiyalar samaraliroq bo'ladi.

Joyni tejash: Aqlli saqlash tizimlari omborxonalardan yanada samarali foydalanish imkonini
beradi. Bu korxonalarga bir xil joyda ko'proq inventarni saqlash imkonini beradi.

Inventarizatsiyani boshqarish yaxshilandi: Ma'lumotlar tahlili va bashoratlari inventarizatsiya
darajasini yaxshiroq boshqarish va keraksiz ortiqcha zaxiralarni kamaytirish imkonini beradi.

Tezroq operatsiyalar: Avtomatlashtirish mahsulotning tezroq harakatlanishiga, buyurtmani
tezroq qayta ishlashga va tezlashtirilgan jo'natishga olib keladi.

Kengaytirilgan mijozlarga xizmat ko'rsatish: Tezroq va aniqroq etkazib berish mijozlarga yaxshi
xizmat ko'rsatishga olib keladi.

Kamroq mehnat xarajatlari: avtomatlashtirish orqali mehnat xarajatlarini tejash mumkin.

Zamonaviy saqlash texnikasi va texnologiyalari ta'minot zanjirini boshqarishda muhim rol
o'ynaydi. Ular samaradorlikni oshiradi, shu bilan birga xatolarni kamaytiradi, korxonalarga raqobatdosh
ustunlik beradi. Bundan tashqari, ular talab va mijozlar ehtiyojlarining tez o'zgarishiga samaraliroq javob
berish qobiliyatini taklif qiladi. Shu sababli, saqlash jarayonlarini yangilash va takomillashtirish
korxonalar uchun muhim qadamdir. 45 yildan ortiq savdo tajribasiga ega Asmira Group o0'zining sho"ba
korxonasi Tacklog orqali saqlash va tashish xizmatlari bo'yicha 0'z tajribasini kengaytirdi .
U Turkiyaning har bir mintaqasida mijozlar ehtiyojlariga moslashtirilgan yosh flot va keng milliy
tarqatish tarmog'i bilan transport, vaqtincha saglash va targatish xizmatlarini taklif etadi. Operatsiyalar
tegishli qoidalarga muvofiq amalga oshiriladi va xavfsiz, xavfsiz va o'z vaqtida etkazib berishni

e e ———
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ta'minlash uchun texnologik yutuqlar yaqindan nazorat qilinadi. Batafsil ma'lumot uchun quyidagi
manzilga tashrif buyuring: https://www.asmiragroup.com/

Xulosa

Bozor iqtisodiyoti sharoitida yuk va mahsulotlarni saqlash tizimi zamonaviy logistika zanjirining
muhim bo‘g‘ini hisoblanadi. Bugungi kunda yuklarni samarali, tejamkor va xavfsiz saqlashni ta’minlash
uchun zamonaviy texnika va texnologiyalarning qo‘llanilishi kundan-kunga kengayib bormoqda. Bu esa
kompaniyalarga ombor xarajatlarini kamaytirish, mahsulot sifati va mijozlarga xizmat ko‘rsatish
darajasini oshirish imkonini bermoqda.

Zamonaviy saqlash texnikasi quyidagilardan iborat:

Avtomatlashtirilgan ombor kranlari va robot manipulyatorlar — mahsulotlarni joylashtirish va
olishda inson omilini kamaytiradi, aniqlikni oshiradi;

Liftli regallar (shkafli saqlash tizimlari) — vertikal joylashtirish orqali ombor maydonidan
maksimal foydalanishni ta’minlaydi;

Konveyer tizimlari — mahsulotlarning ombor ichida avtomatik harakatini ta’minlaydji;

Konteynerli va modulli saqlash tizimlari — turli hajmdagi mahsulotlar uchun moslashuvchanlikni
ta’minlaydi;

Klimatik nazoratli (harorat va namlik boshqaruvi) omborlar — dori vositalari, 0zig-ovqat, kimyo
mahsulotlari saqlanishida muhim rol o‘ynaydi.

Zamonaviy saqlash texnologiyalari esa quyidagilarni o‘z ichiga oladi:

WMS (Warehouse Management System) — ombor harakatlarini real vaqt rejimida boshqarish;

RFID va barkod tizimlari — mahsulot harakati va inventarizatsiyani avtomatlashtirish;

Al (sun’iy intellekt) yordamida prognozlash — talabni bashorat qilish, joylashtirishni
optimallashtirish;

IoT (Internet of Things) — ombordagi harorat, harakat, holatni onlayn kuzatish imkonini beradi.

Shunday qilib, zamonaviy saqlash texnikasi va texnologiyalari logistika tizimini
optimallashtirishda, —mahsulotlar  harakatining shaffofligi va xavfsizligini  ta’minlashda,
raqobatbardoshlikni oshirishda muhim omil bo‘lib xizmat qilmoqda. O‘zbekiston logistika tizimining
kelajakdagi rivojida ham bu texnik va texnologik yechimlar markaziy o‘rinni egallashi muqarrar.
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IQTISODIYOTNI MODERNIZATSIYALASH SHAROITIDA ZAMONAVIY
LOGISTIK TEXNOLOGIYALARNING ZARURIY SHARTLARI
Gaffarov Mahamatzokir Toshtemirovich
Andijon davlat texnika instituti “Transport logistikasi”
kafedrasi dotsenti

Annotatsiya: Iqtisodiyotni modernizatsiyalash sharoitida zamonaviy logistik texnologiyalarni
joriy etish — iqtisodiy o‘sishning muhim omillaridan biri hisoblanadi. Bozor infratuzilmasining
takomillashuvi, ragamli transformatsiya, xalqaro integratsiya jarayonlari va iste’molchilar talablarining

o‘zgarishi logistik tizimlarning yangilanishini yoritib bergan.
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Kalit so’zlar: Xalgaro yuk tashish hajmi, tashqi bozorlarga yuklarni yetkazib berish, transport-
logistika sohasida ragamlashtirish darajasi, xalqaro gatnovlar.

NECESSARY CONDITIONS OF MODERN LOGISTIC TECHNOLOGIES IN THE
CONDITIONS OF MODERNIZATION OF THE ECONOMY.

Annotation: the introduction of modern logistic technologies in the conditions of modernization
of the economy is one of the important factors of economic growth. Improvements in market
infrastructure, digital transformation, international integration processes, and changes in consumer
demand have illuminated the renewal of logistics systems.

Keywords: volume of international cargo transportation, delivery of goods to foreign markets,
level of digitization in the field of transport and logistics, international flights.

MPEJANOCBLIIKM COBPEMEHHBIX JIOTUCTUYECKHUX TEXHOJOIMA B
YCJI0BUAX MOAEPHU3ALIUA DKOHOMMUKM.

AHHOTaIMA: B YCIOBHAX MOJAEPHHU3AIMM SKOHOMHMKH OJHUM U3 BaXHEHINX (akTopos
HKOHOMHYECKOTO POCTa SIBIISIETCSI BHEIPEHUE COBPEMEHHBIX JIOTUCTHUECKUAX TEXHOJIOTHH. YIIydlIeHne
PBIHOYHOM MHQPACTPYKTyphl, LUpOBas TpaHCHOpPMAIHs, MEXKIyHAPOAHbIE HHTETPAL[IOHHBIC
MPOIECCHl M M3MEHEHHUE MOTPEOUTENHCKOTO CIpoca MPOJHMIM CBET Ha OOHOBIICHHE JIOTUCTHYECKUX
CHCTEM.

KioueBble ciioBa: 00beM MEXIYHApPOIHBIX IEPEBO30K, TOCTaBKAa TPY30B Ha 3apyOeKHbIC
PBIHKH, YPOBEHb OLM(PPOBKH B TPAHCIIOPTHO-TIOTUCTUYECKOM CEKTOPE, MEXTyHAPOIHbIC PEHCHI.

Kirish: Logistik texnologiyalar o‘zining tejamkorligi va kam xarajatligi bilan ahamiyatga ega va
bu igtisodiyotni modernizatsiyalash sharoitida yanada dolzarblik kasb etadi.

Logistika tarixidagi barcha logistik texnologiyalar va metodlar o‘zining samarasini ko‘rsatgan
va bu albatta uni qo‘llayotgan korxonalarning ishlash tamoyillariga ham bog‘liq bo‘lgan.

1980-yillar oxiridan boshlab ko‘pgina G‘arbiy ishlab chiqarish firmalarida Lean production
logistika texnologiyasi keng tarqaldi va u tom ma’noda "tejamkor" (berejlivoe) ishlab chiqarish sifatida
tarjima qilinishi mumkin.

Bunday texnologiyaning g‘oyasi aslida JIT yondaShuvining rivojlanishi bo‘lib, KANBAN i
MREP II tizimi kabi elementlarni o‘z ichiga oladi. Ushbu logistik texnologiyalarning mohiyati quyidagi
asosly komponentlarning ijodiy birlashishidadir:

- yuqori sifat;

- ishlab chiqarish partiyalarining kichik o‘lchamdaligi;

- zaxira darajasining kamligi;

- yuqori malakali kadrlar;

- moslaShuvchan uskunalar

Tejamkor ishlab chiqarish - bu Toyota kompaniyasi ishlab chiqarish tizimini g‘oyasining
interpretatsiya(metodoliya)sidir. Amaliyot Shuni ko‘rsatadaki, buyurtma bajarilish vaqtining 95% 1 bu
kutishga sarflanadigan vaqtdar iborat ekan.

Quyida tejamkor ishlab chiqarish konsepsiyasi elementlarini ko‘rib chigamiz.

Kanban tizimi dastlab yapon menejerlari tomonidan ishlab chiqgilgan bo‘lib, mazkur tizim
o°‘zagini zarur mahsulotni talab etilgan miqdorda va belgilangan muddatda yyetkazib berilishini nazarda
tutuvchi “O‘z vaqtida” (Just in time) tizimi asoslari tashkil etadi. Ushbu tizim ishlab chiqarishni tezkor
boshqarishga xizmat qilgan holda, o‘z tarkibiga nafagat maxsus kartochkalarni, balki transport
vositalarini, texnologik va operatsion xaritalarni ham kiritadi.

Kanban tizimi har bir ishlab chiqarish bosqichida ishlab chigarilgan mahsulot miqdorini tezkor
tartibga keltirilishini ta’minlovchi axborot tizimi hisoblanadi

Ishlab chiqarish siklini qisqartirish metodlari.

1. Konveyr prinsipi: ushbu prinsipga ko‘ra, har bir uchastkadagi operatsion vaqt hamda muvofiq
ravishda uchastkalar o‘rtasidagi Yuk tashish vaqtining mosligini ta’minlash magsadida jami ishlab
chiqarish jarayoni uchastkalarga bo‘linadi. Bir birlik operatsion vaqt mobaynida 1 ta yoki ma’lum bir
partiya tayyor mahsulot qabul gilinadi.
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2. Bir vaqtning o‘zida bir necha kasbda ishlash prinsipi: mazkur prinsipga ko‘ra, 1 ta ishchi 16
ta dastgohga xizmat ko‘rsatadi. Ushbu xolatda 1-dastgohga xizmat ko‘rsatishdan boshlab (eng uzoq
muddatli operatsiya) 16-dastgohgacha xizmat ko‘rsatiladi. 16- dastgoh ishga tushirilib bo‘lingandan
keyin 1-dastgohga gaytiladi. Shundan so‘ng opersiya yakuniga etgan hisoblanadi. Har bir dastgohda turli
tayyorgarlik darajasidagi yarim mahsulotlar (zagotovkalar) mavjud bo‘ladi.

3. Operatsiyalar orasidagi tanaffuslar prinsipi: avvalgi bosqichdan mahsulotni kelib tushishini
kutish jarayonlarini gisqartirish ushbu prinsipning mohiyatini tashkil etadi.

Qayta sozlash vaqtini qisqartirish metodlari:

1. Qayta sozlashlar jarayonlarini ikki qismga, ya’ni uskunalarni to‘xtatib qo‘yishni talab etadigan
“ichki” hamda “tashqi” sozlash turlariga ajratish. Uskunalar to‘xtatib qo‘yilganda “tashqi” sozlash
jarayonlari amalga oshirilmaydi.

2. Katta miqdorda “ichki” sozlash unsurlari “tashqi” sozlash tarkibiga kiritiladi.

3. Tartibga solishni (regulirovka) istisno etish.

4. Qayta sozlashni mutlaqo istisno etish. Mazkur prinsipda yaxlit bir shaklga keltirilgan
detallardan foydalaniladi yoki ushbu detallar bir uskunada bir vaqtning o°zida turli xodimlar tomonidan
tayyorlanadi. Ushbu metodda uskunalarning joylashishi muhim ahamiyat kasb etadi.

Operatsiyalarni me’yorlashtirish metodi.

Jarayonda band xodimlarning sonini qisqartirish ushbu metodning maqsadi bo‘lib hisoblanadi.

1. Ish jarayonlarini jadallashtirish hisobiga ishlab chiqarish samaradorligini oshirish.

2. Barcha ishlab chiqarish operatsiyalarini amalga oshirilishini o‘zaro moslash-sinxronlash.

3. Tugallanmagan ishlab chiqarish hajmini minimal darajaga etkazish (signal chiroqlari hamda
ishchilarni ko‘chirish prinsiplari).

Xulosa

Iqtisodiyotni modernizatsiyalash sharoitida zamonaviy logistik texnologiyalarni joriy etish —
iqtisodiy o‘sishning muhim omillaridan biri hisoblanadi. Bozor infratuzilmasining takomillashuvi,
ragamli transformatsiya, xalqaro integratsiya jarayonlari va iste’molchilar talablarining o‘zgarishi
logistik tizimlarning yangilanishini talab qilmoqda.

Zamonaviy logistik texnologiyalar — bu yuk harakatini samarali boshqarish, resurslardan
oqgilona foydalanish, vaqt va xarajatlarni optimallashtirishga xizmat qiluvchi avtomatlashtirilgan va
ragamli yechimlar majmuasidir. Ularning iqtisodiyotni modernizatsiyalashdagi zaruriy shartlari
quyidagilardan iborat:

Axborot-kommunikatsiya texnologiyalarining keng joriy etilishi (E-logistics, 10T, Al);

Resurslarni tejovchi yondashuvlar (Lean logistics, Green logistics);

Integratsiyalashgan ta’minot zanjirlari (Supply Chain Management, SCM);

Transport infratuzilmasini modernizatsiya qilish va multimodal tashish tizimlarini rivojlantirish;

avlat va xususiy sektor hamkorligi asosida logistika klasterlarini yaratish.

Shunday qilib, igtisodiyotni modernizatsiyalashda logistik texnologiyalarni keng joriy etish
nafaqat tashish va yetkazib berish tizimlarining samaradorligini oshiradi, balki ishlab chigarishdan tortib
to iste’molchigacha bo‘lgan butun zanjirda raqobatbardoshlikni ta’minlaydi. Bu esa mamlakat
iqtisodiyotining barqaror va innovatsion rivojlanishiga xizmat qiladi.
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YUKLARNI SAQLASHNI TASHKIL ETISHNING ZAMONAVIY TEXNOLOGIYASI.
Gaffarov Mahamatzokir Toshtemirovich
Andijon davlat texnika instituti “Transport logistikasi”
kafedrasi dotsenti,

Annotatsiya: Zamonaviy logistika tizimida yuklarni saqlash jarayoni nafagat mahsulotlarni
vaqtincha omborga joylashtirish, balki butun logistika zanjirining uzluksiz va samarali faoliyatini
ta’minlovchi strategik funksiyalardan biri sifatida qaralmoqda. Saqlash texnologiyalarining
takomillashuvi orqali kompaniyalar yuklarning saqlanish sifati, harakatlanish tezligi va xarajatlar
ustidan samarali nazoratni amalga oshirish imkoniga ega bo‘lmoqda.

Kalit so’zlar: Zamonaviy yirik ombor, Amazon omborlarida faol, FedEx Ground o'z ombori,
DHL kuryerlik xizmatidir, SMART ko'zoynak, Pick-by-Voice texnologiyasi, Buyurtmani tanlash
texnologiyasi.

COBPEMEHHAS TEXHOJIOTI'USI OPTAHU3ALIMU XPAHEHUSA I'PY30B.

AHHoOTauusi: B CcOBpeMEHHOI JIOTMCTHYECKOM cucCTeMe MpoLecC XpaHEHHs TPy30B
paccMaTpuBaeTCs HE TOJBKO KaK MEPUOIUYECKOe pa3MEUICHHWE NPOAYKIHMH, HO M Kak OfHA U3
cTparernyeckux (yHKIMI, obecneunBaronmx OecnepeboitHoe U 3¢ dekTuBHOE (HYHKIIMOHUPOBAHUE
BCEH JIorucTHIecKor enovku. CeTeBble KOMITAHUH,3aHIMAIOIIHECS COBEPIICHCTBOBAHUEM TEXHOIOTUH
XpaHEeHHUsl, UMEIOT BO3MOXHOCTh 3((PEKTUBHO KOHTPOJIUPOBATH KAYECTBO XPAaHEHUs TPY30B, CKOPOCTh
NePEMEIEHHS U EMKOCTb.

KioueBble cj10Ba: COBpPEMEHHBIN OOJBIION CKIaJ, AKTHMBHBIM Ha CKiIagax Amazon,
cooctBennbi cknmax FedEx Ground, crpourtensnbie ycmyrn DHL, wuHTennexTyanbHBIA yTroib,
TEXHOJIOTHsI TOJIOCOBOI'O BEIOOPA, TEXHOJIOTUS OO0JIBIIOTO BBIOOpA.

MODERN TECHNOLOGY OF ORGANIZING CARGO STORAGE.

Annotation: in the modern logistics system, the process of storing goods is considered as one of
the strategic functions that not only temporarily place products in the warehouse, but also ensure the
continuous and effective functioning of the entire logistics chain. Through the improvement of storage
technologies, companies are able to effectively control the quality of storage of cargo, speed of
movement and cost.

Keywords: modern large warehouse, active in Amazon warehouses, FedEx Ground is its own
warehouse, DHL courier service, SMART glasses, Pick-by-Voice technology, Order selection
technology.

Kirish, Zamonaviy yirik ombor - bu ko'plab turli quyi tizimlar (binolar majmuasi, qayta
ishlangan mahsulotlar to'plami, axborotni ta'minlash tizimi va boshqalar) va ma'lum bir strukturaning
elementlaridan iborat bo'lgan, materialni konvertatsiya qilishning o'ziga xos funktsiyalarini bajarish
uchun birlashtirilgan murakkab texnik tuzilmadir. oqimlari [1]. Yaxshi tashkil etilgan ombor faoliyati
logistika xarajatlarini kamaytirishga ijobiy ta'sir ko'rsatadi. Uning eng mantiqiy qo'llanilishi tovarlarni
tashishda bo'ladi, lekin u murakkab boshqaruvni talab qiladi va juda kam avtonomiyaga ega. Shu sababli,
dronlar inventarizatsiyadan foydalanishni topadi. Yuqori balandlikdagi ombordan foydalanganda ular
juda yaxshi ish qilishadi.

Radio transport vositalaridan foydalanish Radioshuttle - bu chuqur (qadoqglangan) tokchalar
konstruksiyalari kanallari ichida yuk bilan tagliklarni tashishi mumkin bo'lgan avtomatik trolleybus va
mobil qurilma (smartfon, planshet) yoki ish stoli kompyuteriga asoslangan masofadan boshqarish pulti
yordamida boshgqariladi [2]. Uning ishlatilishi yuklarni tushirish va yuklash paytida operatsiyalar sonini
sezilarli darajada kamaytiradi va foydali ombor maydonini optimallashtirishga imkon beradi. Bitta radio
moki soatiga 50 palletgacha harakatlana oladi. Radio transport vositalaridan foydalanishning asosiy
afzalligi - bu qat'iy gorizontal holatda tagliklarni avtomatik ravishda ko'tarish. Bitta radio moki soatiga
50 palletgacha harakatlana oladi. Ushbu saqlash tizimi tovarlar ko'p miqdorda olinadigan, ammo oz sonli
navlari va mahsulot nomlari bo'lgan omborlar uchun juda mos keladi. Omborlarda robotlardan
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foydalanish Ombor faoliyatidagi robotlar allagachon Amazon omborlarida faol foydalanilmoqda. U
yerda robot yuklagichlar faol ishlamoqda. FedEx Ground o'z ombori atrofida katta narsalarni ko'chirish
uchun avtonom, 0'zi boshqgariladigan yuk mashinalaridan foydalanadi.

Datchiklar tufayli robokarlar omborga yaxshi yo'naltirilgan. Robotlardan foydalanishning eng
qiziqarli namunasi DHL kuryerlik xizmatidir. O'z omborlarida DHL asosiy imo-ishora tilini
tushunadigan va o'rgatish oson bo'lgan avtomatlashtirilgan manipulyatorlardan foydalanadi. Bu robotlar
xodimlarga tovarlarni qadoqlashda yordam beradi, natijada mehnat unumdorligi 10-15 foizga oshadi.
Shaxsdan mahsulotga buyurtma tanlash tizimidagi innovatsiyalar RFID, SMART ko'zoynak va Pick-by-
Voice texnologiyasi kabi texnologiyalarni o'z ichiga oladi. RF identifikatori Radiochastotani
identifikatsiyalash yoki radiochastotani identifikatsiyalash - bu ob'ektlarni aniqlashning zamonaviy
texnologiyasi bo'lib, u qurilmaga hisobga olish va nazorat qilish ma'lumotlarini avtomatlashtirilgan
tarzda o'qish va yozish uchun radio chastotali elektromagnit nurlanishdan foydalanishga asoslangan [3].

RFID tizimi RFID yorlig'i, RFID o'quvchilari, RFID antennasi va dasturiy ta'minotdan iborat va
juda gimmat, shuning uchun u faqat yirik omborlarda qo'llaniladi. RFID tizimidan foydalanish juda
oson. Har bir tovar birligiga maxsus yorliq qo'llaniladi, unda barcha ma'lumotlar shifrlangan: vazn, hajm,
yuklash yoki tushirish sanasi, asosiy saqlash parametrlari. Ombordan chiqishda sezgir RFID sensorlari
bo'lgan metall ramka o'rnatilgan. Ular darvoza orqali kelgan har bir paketdagi teglarni skanerlaydi va
ma'lumotlarni umumiy ma'lumotlar bazasiga yuboradi.

SMART ko'zoynak texnologiyasi - "kengaytirilgan haqiqat" DHL buyurtma yig'ish bilan
shug'ullanuvchi ombor ishchilari uchun kengaytirilgan reallik ko'zoynaklarini joriy qilishni boshladi.
Ko'zoynaklar buyurtmachiga mahsulot haqidagi barcha kerakli ma'lumotlarni, ya'ni kerakli buyum
qayerda joylashganligi va qaysi katakka joylashtirilishi kerakligini ko'rsatib, buyurtmani tezroq yig'ishga
yordam beradi. Shu bilan birga, xodimning qo'llari har doim qog'oz yoki mobil terminallardan ozod
bo'lib qoladi. DHL kompaniyasining kengaytirilgan reallik ko‘zoynaklarini joriy qilish tajribasi
operatsion samaradorlikning 25 foizga oshganini ko‘rsatdi. Pick - by - Ovoz texnologiyasi - ovozni
tanlash Voice Picking texnologiyasi omborda avtomatik identifikatsiya qilishning yangi usuli
hisoblanadi.

Bu buyurtma tanlash texnologiyasi X5 RETAIL GROUP kompaniyasida muvaffaqiyatli
qo'llanilmoqda. Kompyuter eshitish vositasi orqali ishchiga ko'rsatma beradi va standart yig'ish
vazifalarini bajarishda marshrutni ko'rsatadi. Xodimning qo'llari qog'oz yoki mobil terminaldan ozod
bo'lib qoladi [4]. Fikr-mulohazalar jarayonning borishini real vaqtda kuzatish imkonini beradi. Yig'ish
tugagandan so'ng, kompyuter ozod qilingan operatorga yangi buyurtma yuboradi.

Jarayon soddalashtirilgan va tezlashtirilgan, unumdorlik 10-35% ga oshadi va tanlash xatolari
0% ga kamayadi.

Buyurtmani tanlash texnologiyasi PUT TO LIGHT Put to Light — buyurtma tanlagich
mahsuldorligini oshirish uchun mo‘ljallangan texnologiya. Put to Light tizimi ombor buyumlarining
katta assortimenti joylashgan omborlarda allagachon faol qo'llaniladi - farmatsevtika, kosmetika, ofis
anjomlari va boshqalar. Tovarlarning katta assortimenti bo'lgan omborlarda buyurtmalarni yig'ishda
xatolik xavfi yuqori; Put to Light texnologiyasidan foydalanish ushbu xatolarni minimallashtirish va ish
tezligini sezilarli darajada oshirish imkonini beradi. Put to Light tizimi ganday ishlaydi? Proyeksiya va
yorug'likni tanlash tizimlari yorug'lik, rangli va ragamli displey yordamida tovarlarning joylashishini
(palet, javon, quti, hujayra va boshqalar) belgilaydi. Xodim kerakli mahsulot yoki hujayrani qidirish
uchun vaqtni behuda sarflamaydi, bu esa tanlash yoki joylashtirish jarayonini tezlashtiradi. Analitik
tizim xato haqida xabar beradi va noto'g'ri mahsulotni olishga ruxsat bermaydi. Ushbu maqolada ombor
faoliyatida qo'llaniladigan innovatsion texnologiyalarning faqat bir qismi ko'rsatilgan.

Taraqqiyot to'xtamaydi va har yili omborning ishi tobora ko'proq avtomatlashtiriladi, bu
buyurtmalarni yig'ishda minimal xatolarga va samaradorlikning oshishiga olib keladi.

Tovarlarni tagsimlash zanjirida saqlash xarajatlari ularning qiymatining 50% gacha bo'lishi
mumkin. Shu sababli, ushbu xarajatlarni minimallashtirish savdo kompaniyasi uchun muhim raqobat
omiliga aylanadi. Muayyan mahsulot assortimenti uchun qaysi ombor tizimlari eng mos ekanligini bilish
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xarajatlarni kamaytirishga yordam beradi. Raflarni to'g'ri tanlash xodimlarning xarajatlarini sezilarli
darajada kamaytirishi va omborning samarali maydonini oshirishi mumkin.

Omborlarni saqlash tizimlarining turlari

Omborni tashkil qilishda siz birinchi navbatda mahsulotlar qanday saqlanishi haqida o'ylashingiz

kerak.

R we ey e

Ombordagi mettalarni saqlash.

Yuqoridagi barcha holatlarda, javonlar bundan mustasno, saqlash tizimini tanlash juda
cheklangan. Konteynerlar ishlab chiqarish hajmi va materialiga ko'ra tanlanadi, ilgichlar - kiyim turiga
qarab, polni saqlash turi qadoqlash yoki idishning tabiati bilan belgilanadi. Va faqat raflarda ko'plab
funktsional va tizimli variantlar mavjud, ularning tanlovi batafsil tushunilishi kerak.

Raf konstruksiyalarining tasnifi;

Saqglash joyidan maksimal darajada samarali foydalanish uchun javonlar qo'llaniladi. Ular yukni
poldan shiftgacha bir necha darajalarda tagsimlash imkonini beradi, bu esa ishlov berish qulayligini
ta'minlaydi. _

Omborlarda yuklarni tagsimlanishi.
Etarli joy bo'lsa, keng koridorli tokchalar ustuvor hisoblanadi. Tovarlar va konteynerlarning

turiga qarab, raflar quyidagi toifalarga bo'linadi:
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Universal. Ko'pgina ozig-ovqat va nooziq-ovqat mahsulotlarini qutilarda va palletlarda saqlash
uchun ishlatiladi.

Raf. Ular gorizontal hujayralar gatorlari bo'lib, ular raf ramkasiga biriktirilgan. Ular turli
hajmlarga ega bo'lishi mumkin va ularni osongina boshqa joyga o'zgartirish mumkin.

Ramka. Ular vertikal go'llanmalar va olinadigan gorizontal qoplamadan iborat. Katta o'lchamdagi
tovarlar va maxsus idishlarni saqlash uchun qulay. Qutili; Kichik qismlarni saqlash uchun ishlatiladi.

Uyali; Ular javonlardan foydalanmasdan katta hajmli katak tuzilishiga ega. Mahsulotlarni bir xil
turdagi idishda saglash uchun javob beradi.

Maxsus; Linolyum rulolari kabi nostandart mahsulotlarni saqlash uchun ishlatiladi.

Chakana savdo omborlarida universal tokchalarni polni yig'ish tizimi bilan birgalikda ishlatish
kifoya. Bularning barchasi assortimentning parametrlariga bog'liq bo'lsa-da.

Chuqur javonlar g'ildiraklar bilan jihozlanishi mumkin. Tovarlarni joylashtirish usuliga ko'ra
raflarning tasnifi ham mavjud:
keng teshik;
tor yo'lak;
to'ldirilgan va transport;
tortishish;
mezzaninalar;
mexanizatsiyalashgan joylashtirish va tanlash bilan;
maxsus.

Ro'yxatda keltirilgan omborlarni saqlash tizimlari quyida batafsil ko'rib chiqiladi.

Klassik keng koridorli tokchalar

Ushbu javon varianti eng arzon va o'rnatish oson. Ko'p bosqichli tuzilmalar yaxshi quvvatga ega
va ularga har qanday ombor uskunalari, shu jumladan forkliftlar kirishi mumkin. O'tish joylarining
kengligi taxminan 3 metrni tashkil etadi, bu bir vaqtning o'zida ikkita mashina o'tishi uchun etarli.

Raflarni ikki barobarga oshirish mumkin, ammo bunday joylashtirish bilan yuklash
operatsiyalarining maksimal tezligi kamayadi. Agar bu ko'rsatkich muhim bo'lmasa, u holda makondan
yanada samarali foydalanish tufayli ushbu sxema afzalroqdir.

Keng koridorli tokchalarning kamchiliklari koridorlar egallagan joyning katta foizidir. Bu
umumiy ombor maydonining 40% ga yetishi mumkin. Yuqori ijara stavkalarida qimmatroq va ixcham
dizayn echimlaridan foydalanish tavsiya etiladi.

Tor koridorli raf tizimlari

Tor yo'lakli tokchalar keng yo'lakli tokchalar bilan bir xil dizaynga ega. Ularning o'ziga xos
xususiyati 1,5-1,9 metrgacha toraygan o'tish joylari. Shu sababli, samarali ombor maydoni oshadi, lekin
ikkita uskunaning raflari o'rtasida bir vaqtning o'zida ishlashning mumkin emasligi sababli yuk
aylanmasining maksimal intensivligi pasayadi. Bunday dizaynlar yuqori ijara stavkalarida qo'llaniladi.

Tor yo'lakli tokchalarning kamchiliklari - ishlatiladigan yuklash uskunasining yuqori narxi. Ish
uchun maxsus ixcham stakerlar va yuk vagonlari ishlatiladi. Ba'zi hollarda, jihoz harakatlanayotganda
strukturani itarib yubormasligi yoki shikastlamasligi uchun tokchalar orasiga qo'shimcha ravishda metall
qo'llanmalarni yotqizish kerak.

Kirish va transport stendlari;

Butun koridor to'plangan tokchalarga chuqur kirib boradi, ular bo'ylab palletlar ketma-ket
joylashtiriladi. Ularni ko'chirish uchun maxsus platforma yoki rulolar mavjud. Ushbu dizayn ombor
maydonidan eng samarali foydalanishni ta'minlaydi, lekin faqat bir xil turdagi yirik o'lchamdagi tovarlar
uchun javob beradi. Qatorning o'rtasidan kerakli palletni tezda olish mumkin bo'lmaydi.

Paletlarni qatorning chuqurligidan ko'chirish uchun maxsus yo'rignomalar bo'ylab
harakatlanadigan mobil elektr platformalardan foydalanish mumkin. Ular masofadan boshqarish pulti
yordamida boshqariladi. Ularni boshgarish uchun ombor hisobi dasturlarida murakkab algoritmlardan
foydalanish mumkin .
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Ba'zi hollarda mobil platformalar nafaqat gorizontal tekislikda, balki vertikalda ham
harakatlanishga qodir. Bunday ombor tizimlari shattle tizimlari deb ataladi va ular palletlarning har
ganday pog'onadan pastga tez harakatlanishini ta'minlaydi.

Paketli tokchalar murakkab ichki tuzilishga ega, shuning uchun ular arzon emas. Biroq, kosmik
tanqislik sharoitida ular eng yaxshi xarajat variantidir.

Tovarlarni gravitatsiyaviy saqlash tizimi;

Tovarlar uchun gravitatsiyaviy omborni saglash tizimining dizayni ommaviy saqlash tizimiga
o'xshaydi, lekin ikkita farqga ega:

Raf tokchasi roliklar bilan jihozlangan bo'lib, yuklash tomondan tushirish tomoniga gorizontal
pastga nishabga ega.

Raf har doim tugaydi.

Har bir gorizontal qatorning moyillik burchagi 3-5% ni tashkil qgiladi, bu taglik va qutilarni o'z
og'irligi ostida raf bo'ylab avtomatik ravishda siljitish uchun etarli. Bir yuk birligi tanlanganda, qatordagi
barcha boshqa paketlar mustaqil ravishda bo'sh joyga ko'chiriladi. Keyingi palletning yiqilishiga yo'l
qo'ymaslik uchun dizayn maxsus mexanik qisqichlar va rolik tezligini cheklovchilarni ta'minlaydi.

Gravitatsion tokchalar hatto qo'lda yig'ilgan yuklar uchun ham qulaydir

Gravitatsion tokchaning chuqurligi 25-30 metrga yetishi mumkin, bu esa ombor maydonini
sezilarli darajada tejaydi. Ushbu omborni saqlash tizimining muhim kamchiliklari yuklarning bir
xilligiga bo'lgan ehtiyojdir. Bundan tashqari, palet bir necha hafta davomida qator ichida qolishi
mumkin, shuning uchun bunday raflarni saglash muddati qisqa bo'lgan mahsulotlar uchun ehtiyotkorlik
bilan ishlatish kerak.

Mezzanine tokchalari;

Mezzaninalar har bir qavatga inson kirishi mumkin bo'lgan ko'p darajali javonlar bo'lib, kichik
tovarlarni qo'lda yig'ish uchun mo'ljallangan. Tuzilmalarda zinapoyalar va o'tish joylari mavjud bo'lib,
omborchi tezda kerakli kameraga etib borishi mumkin. Raf panjarasi odamni balandlikdan yiqilishdan
himoya qilishi kerak. Liftlar ko'p darajali tizimlarda ta'minlanishi mumkin.

Mezaninli tuzilmalarning barqarorligi va mustahkamligiga talablar ortib bormoqda

Mezzaninalarni qurish qimmatga tushadi, ammo bu tuzilmalar ombor maydoni hajmini sezilarli
darajada kengaytirishi va qo'lda yig'ish jarayonini tezlashtirishi mumkin. Ularning kamchiliklari,
shuningdek, ularni katta yuklarni saqlash uchun aylantirish qiyinligi.

Avtomatik raf tizimi;

Omborlarni hisobga olish dasturlari va tegishli uskunalar yordamida siz yuklarni qayta ishlash
ishini to'liq avtomatlashtirishingiz mumkin. Bunday tizimlar tovarlarni manzilli saglashni majburiy joriy
etishni nazarda tutadi, bunda har bir katakka o'ziga xos identifikator beriladi.

Avtomatik omborlar raftlar bo'ylab joylashgan yo'rignomalar va ular bo'ylab harakatlanuvchi
moki manipulyatorlaridan tashkil topgan tuzilmalarga asoslangan. Operatorning ma'lum bir hujayradan
yuk yig'ish buyrug'idan so'ng, dasturning o0'zi yuklash modulini u erga yo'naltiradi. U tovarlarni olib
tashlaydi va ularni tushirish joyiga o'tkazadi.

Avtomatlashtirilgan ombor tizimlari deyarli hech qanday joyni tejashga imkon bermaydi, lekin
ular yuklarni qayta ishlash jarayonini sezilarli darajada tezlashtiradi. Shuning uchun ularni yuk tashish
zich joylashgan omborlarda ishlatish tavsiya etiladi. Bunday tizimlarning asosiy kamchiliklari yuqori
xarajat va kichik va bo'lakli mahsulotlarni qayta ishlashga qodir emasligidir.

Ombor tizimlarining maxsus turlari

Ba'zida mahsulotning o'ziga xos xususiyatlari nostandart dizaynga ega bo'lgan ombor
uskunalarini tartibga solishni talab giladi.

Bunday saqlash qurilmalari quyidagicha ko'rsatilishi mumkin:

Konsolli tokchalar. Uzoq gismlarni saqlash uchun ishlatiladi - prokat metall, yog'och, yubka
plitalari va boshqalar.

Mexanik qurilmalar, masalan, osilgan, Konteynerlar, Bunkerlar, ozuqa, fextavonie panellari.

Har xil turdagi mobil tokchalar. Ularning xususiyati relslarda harakatlanish qobiliyatidir. Ulardan
yuk tashish kam bo'lgan omborlarda foydalanish oqilona.
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Mobil tokchalar narxi an'anaviy keng yo'lakli tuzilmalardan bir necha baravar yuqori bo'lishi
mumkin. Ammo ular sizga o'tish joylarini minimallashtirishga imkon beradi, bu joy etishmasligi yoki
yugqori ijara stavkalari mavjud bo'lganda juda muhimdir.

Zamin saqlash tizimlari; Omborlarda quyma yuk va sabzavotlar ko'pincha quyma holda
saglanadi. Garchi ularni joylashtirishning yanada qulay usuli bu to'plangan sumkalardir. Qutilar va
palletlar ham to'g'ridan-to'g'ri erga joylashtirilishi mumkin, ammo bu holda biz ombor maydonidan
samarali foydalanish haqida gapira olmaymiz. Zaminni joylashtirish deyarli bepul va texnik xizmat
ko'rsatish xarajatlari past bo'lgan o'zingizning yirik omborlaringizda qo'llaniladi.

Stacking uch xil bo'lishi mumkin:
bevosita;
kesib o'tish;
qarama-qarshi.

Zaminni saqglash tizimi stackning maksimal barqarorligini ta'minlash uchun tanlangan. Ushbu
yotqizish usulining kamchiliklari tovarlarning pastki qatlamlariga bosim o'tkazadigan katta vazndir. Bu
maksimal stack balandligini cheklaydi.

Bundan tashqari, ko'plab mahsulotlar doimiy shamollatishni talab qiladi, shuning uchun ularni
bir joyda katta hajmda erga qo'yib bo'lmaydi.

Shunday qilib, agar bo'sh joy etishmasligi yoki yuqori ijara bo'lsa, kompaniya tovarlarni saqlash
uchun yanada rivojlangan ombor tizimlariga sarmoya kiritish orqali har doim o'z xarajatlarini
optimallashtirishi mumkin. Asosiysi, mablag'larni topish va uskunalarni modernizatsiya qilish uchun
xarajatlarning qoplanishini hisob-kitoblar bilan tasdiqlash.

Xulosa; Zamonaviy logistika tizimida yuklarni saqlash jarayoni nafagat mahsulotlarni vaqtincha
omborga joylashtirish, balki butun logistika zanjirining uzluksiz va samarali faoliyatini ta’minlovchi
strategik funksiyalardan biri sifatida qaralmoqda. Saqlash texnologiyalarining takomillashuvi orqali
kompaniyalar yuklarning saqlanish sifati, harakatlanish tezligi va xarajatlar ustidan samarali nazoratni
amalga oshirish imkoniga ega bo‘lmoqda.

Bugungi kunda yuklarni saglashni tashkil etishda quyidagi zamonaviy texnologiyalar keng
qo‘llanilmoqda:

« Avtomatlashtirilgan ombor tizimlari (ASRS — Automated Storage and Retrieval Systems)
— robotlashtirilgan platformalar orgali yuklarni joylashtirish, saglash va chigarib olish;

« WMS (Warehouse Management System) — omborni boshgarishning ragamli tizimi, u real vaqt
rejimida mahsulot harakati, zaxira darajasi va joylashuvini nazorat giladi;

« RFID va barkod texnologiyalari — yuklarni identifikatsiya gilish, hisobga olish va izlash
jarayonlarini tezlashtiradi;

« Modulli va mobil omborlar — gisga muddatli yoki mavsumiy yuk ogimlariga moslashgan holda
ishlatiladi;

« Cold storage (sovug zanjir) texnologiyalari — ozig-ovqat, farmatsevtika va boshga tez
buziladigan mahsulotlar uchun maxsus haroratni saglovchi omborlar.

Shuningdek, ekologik barqarorlikni ta’minlash maqgsadida "yashil ombor" konsepsiyalari,
quyosh panellari, energiya tejovchi qurilmalar va chigindilarni gayta ishlash texnologiyalari ham saglash
infratuzilmasiga joriy gilinmoqda.

Xulosa qilib aytganda, yuklarni saqlash bo‘yicha zamonaviy texnologiyalarni joriy etish — bu
nafagat ombor faoliyatini soddalashtirish va optimallashtirish, balki butun logistika zanjirining
samaradorligi, aniqligi va mijozlar ehtiyojiga mos moslashuvchanligini oshirishda muhim omildir.
O‘zbekiston logistika tizimi uchun ham ushbu texnologiyalarni keng joriy etish istigboldagi
ragobatbardoshlikning asosiy garovidir.
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IQLIM SHAROITINI SOVITISH TIZIMIGA TA’SIRI
Jo‘rayev Voxidjon Islomjon o‘g‘li
Andijon davlat texnika instituti
Transport logistikasi, o‘qituvchisi

Annotatsiya: Ushbu magolada avtotranspotr vositalaridan ichki yonuv dvigatellarining (I'YoD)
sovitish uchun ta'minlashning iqlim sharoitini sovitish tizimiga ta’siri nazariy asoslari o‘rganilgan.
Avvalo, mavjud sovitish tizimlarining konstruktiv tuzilishi, ishlash prinsiplari va samaradorlik darajalari
tahlil qilindi. Sovitish tizimidagi issiglik almashinuvi jarayonlarini fizik-matematik modellashtirish
orgali dvigatelning termik tizimini ta'minlash jarayonlari yoritib berilgan. Ish foydasi va havoga
asoslangan sovitish tizimlari solishtirilib, fayl afzallik va zarari aniglangan. Yangi avlod sovitish
tizimlarini ishga tushirish uchun yuqori samarali issiglik almashuvchi jihozlardan taklif gilingan.
Kompyuter modellashtirish va eksperimental sinovlarga asoslanib, energiya tejamkorlikni nazorat
quvvat ishonchliligini ta'minlashga garatilgan. Ushbu tadgigot avtomobilsozlik, xo'jalik texnikasi va
boshga gishlog mexanizmlarida amaliy ega bo'lib, I'YoD samaradorligi yoritib berildi.

AnHoTanusi: B crathe paccMaTpuBarOTCs TEOPETHUECKHE OCHOBBI BIUSHUS KIMMATHYECKUX
YCIIOBUH Ha CUCTEMY OXJIaXJIEHHUs ABUrareseidl BHyTpeHHero cropanus ([ABC) aBTroTpaHcnopTHBIX
cpenacTB. B nepByto ouepeab ObUTH IPOaHATU3UPOBAHBI KOHCTPYKTUBHAS CTPYKTYpPa, IPUHLHUIIBI paOOTHI
U ypOBHHU 3PPEKTUBHOCTH CYIIECTBYIOIIMX CUCTEM oxJaxjaeHus. IIporeccel obecrneueHus TemaoBon
CHCTE€MBl  JIBUTATeNsl  WUIIOCTPUPYIOTCS  MOCPEACTBOM  (PU3MYECKOTO U MaTeMaTH4YecKOro
MOJICTTUPOBAHUS TIPOIIECCOB TEIIOOOMEHA B CHCTEME OXJIAXKJICHHs. BBIIM CpaBHEHBI NMPEHMYIIECTBA
MPOMBIIIJIEHHBIX U BO3IYIIHBIX CUCTEM OXJIAKICHHUS, BHIIBICHBI IPEUMYIIECTBA M HEOCTATKU KasKOM
u3 HUX. J{JIs cO3MaHus CHCTEM OXJIKICHUS HOBOTO IOKOJICHUS TPENJIararoTcs BHICOKOA((EKTHBHBIE
Ter1000MeHHUKU. KOHTpOIb 3HEProspeKTUBHOCTH, OCHOBAHHBIN HAa KOMITBIOTEPHOM MOJEIMPOBAHUH
M OKCIIEPUMEHTAIFHBIX HCIBITAHHX, HAPABICH Ha oOecreueHne HaJEKHOCTH AIIEKTPOCHAOKEHUSI.
DTO ucclieloBaHME HMMEEeT NPAKTHYeCKoe MPUMEHEHHEe B aBTOMOOWIBHOHM, CEIbCKOXO03SHCTBEHHOM
TEXHUKE U JPYTUX BUJIAX CEIHCKOXO3SIMCTBEHHOM TEXHUKH, oguepkuBas 3gpdexkrusHoCcTs CBY.

Abstract: The article discusses the theoretical basis for the influence of climatic conditions on
the cooling system of internal combustion engines (ICE) of motor vehicles. First of all, the design
structure, operating principles and efficiency levels of existing cooling systems were analyzed. The
processes of providing the engine thermal system are illustrated by means of physical and mathematical
modeling of heat exchange processes in the cooling system. The advantages of industrial and air cooling
systems were compared, the advantages and disadvantages of each of them were identified. Highly
efficient heat exchangers are proposed to create new generation cooling systems. Energy efficiency
control based on computer modeling and experimental tests is aimed at ensuring the reliability of power
supply. This study has practical application in automotive, agricultural machinery and other types of
agricultural machinery, emphasizing the efficiency of the ICE.

Kalit so‘zlar: sovitish, avtomobil, atrof-mubhit, transport, dvigatel, transporti, effekti, radiator,
suv nasosi, pompa, matematik model, (IYoD), modellashtirish, differensial.

KiroueBble c10Ba: OXJIaxaAeHUE, aBTOMOOMIIb, OKpY’Karollas cpeia, TPaHCIOPT, IBUTATElb,
Tpancropt, 3¢ddext, pamuatop, BOIAHOM HACOC, HAcoc, MaremMarudeckas w™oxaenb, (IYoD),
MoJIeTupoBaHue, 1udhepeHual.
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KIRISH.

Ko‘plab tadqiqotchi olimlarning ishlari turli xil ish sharoitida mashinalar va agregatlarning
ishonchliligi va xavfsizligini oshirishga bag‘ishlangan. Zamonaviy avtomobil ishlab chigarish va
ulardan foydalanish bo‘yicha xizmatlarning muhim yo‘nalishi ichki yonuv dvigatellarining ishlashi va
samaradorligini oshirishdir. Ichki yonuv dvigateli samaradorligi va ishonchliligi asosan ularning alohida
tizimlari va agregatlarining ishlashi bilan belgilanadi [1].

Issiglik almashinuvi agregatlarining ishlash samaradorligini oshirish zamonaviy ishlab
chiqarishning muhim vazifasidir, uning yo‘nalishlaridan biri avtomobil dvigatellarini sovitish
tizimlarida issiqlik uzatishni kuchaytirish masalalarini hal qilishdir [2].

Tajribalar shuni ko‘rsatadiki, dvigatellarning samaradorligi va ularning individual ko‘rsatkichlari
ish sharoitlaridan sezilarli darajada ta’sirlanadi. Bir gator iqlim zonalari yuqori harorat bilan, boshqalari
past harorat bilan ajralib turadi. Shu bilan birga, atmosferaning chang miqdori dvigatellarni ishchanligiga
jiddiy putur yetkazadi [3].

Dvigatel qismlarining turli parametrlari va haroratiga sovitish suyuqligi haroratining ta’siri:
piston va silindr kallagining harorati; yoqilg‘i aralashmasining to‘ldirish koefitsenti; sovitish suyuqligi
harorati; radiatorning ishchi maydoni; suv va moyga uzatiladigan issiqlik miqdori.

Chang ichki yonuv dvigateli eskirishida hal qiluvchi omil hisoblanadi, shuning uchun uning
havodagi miqdori ularning ishonchliligiga sezilarli ta’sir qiladi. Masalan, cho‘lda qum bo‘ronlari paytida
chang miqdori 5-10 g/m® gacha ko‘tariladi. Bu esa nisbatan shamolsiz kunlarda havodagi chang
miqdorini bir necha marta ko‘tarilishiga ta’sir qiladi. Shuni ta’kidlash kerakki, changning mayda
tirgishlarga kirishining yuqori qobiliyati, ko‘p hollarda havo, moy va yoqilg‘ini tozalash tizimlari
yo‘llari orqali, dvigatel tizimlarining ishlashini buzadi [4].

Dvigatellarning ish sharoitlari ularning turli ko‘rsatkichlariga murakkab ta'sir ko‘rsatadi.
Shunday qilib, avtomobil harakati davomida balandlikka harakat qilishning mavjudligi uning agregatlari
haroratining oshishiga olib keladi. Umuman olganda, dvigatelning normal holati - bu ish jarayonining
barcha parametrlarini barqarorlashtirish holati va tegishli chegaralar ichida qismlarning haroratidur.
Dvigatelning normal holatining eng muhim ko‘rsatkichi dvigatelning eng qizdirilgan va eng muhim
qismlarining harorati - piston, piston halqalari, silindrli liniyalar, kallaklar, klapanlar, podshipnik
qobiglari va boshqalar.

Sovitish tizimidagi suyuqlik haroratining oshishi bilan dvigatelning asosiy qismlarining harorati
ko‘tarilishi va uning ish jarayonining parametrlari o‘zgarishi aniqlangan.

Dvigatel qismlarining harorati oshishi bilan yoqilg‘i aralashmasining to‘ldirish koefitsenti tabiiy
ravishda kamayadi, chunki dvigatel gismlari (bosh kanallar, gabul qilish quvurlari va boshqalar) yuqori
harorat ta’sir gila boshlaydi. Shunga ko‘ra, samarali vosita quvvati pasayadi va minimal samarali
yoqilg‘i sarfi ortadi. Atrof-muhit haroratining ko‘tarilishi dvigatel quvvatining pasayishiga sabab
bo‘ladi, shuningdek, havo kirish joyidagi havo zichligining pasayishi va dvigatel silindrlarini havo
massasi bilan to‘ldirishi pasayadi.

Shuni ta’kidlash kerakki, sovitish tizimidagi suyuqlikning harorati fagat dvigatelning asosiy
qismlarining normal holatini taxminiy aks ettiradi, chunki, dvigatelning turli xil ish rejimlarida sovitish
suyuqligi va silindr devorlari o‘rtasida har xil harorat farqi mavjud. Masalan, Cobalt dvigateli uchun
sovitish suvi harorati + 90°C bo‘lganida, to‘liq yuklangan va 1500 min tezlikda silindrli laynerlarning
yuqori zonasining ish harorati + 160°C ga yetadi va bir xil yukda va tezlikni 4000 gacha oshirishda u +
230°C gacha ko‘tariladi.

Turli xil ish rejimlarida Aty dvigatelning kirish va chiqishidagi sovitish suyuqligining harorat
farqi 5-10°C ni tashkil qilishi ham aniqlandi. Dvigatelning normal holatida yog‘ning harorati
suyuqlikning haroratiga mutanosib ravishda o‘zgaradi. Bunday holda, agar yog‘ harorati sovitish
suyuqligi haroratidan 10°C dan oshmasa, bu normal hisoblanadi.
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Sovitish suyuqligi harorati +120°C ga ko‘tarilganda (yuqori haroratli tizimlar), dvigatel
qismlarining harorati atigi 10-12°C ga oshadi. Umuman olganda atrof muhit va havoning harorati
avtomobillarning ichki yonuv dvigatelilariga ta’siri nihoyatda katta. Ular dvigatel ishchanligini
pasaytirishi mumkinligini hisobga olsak, atrof muhit va havo harorati ahamiyatini va ta’sirini
dvigatellarni to‘g‘ri ekspluatatsiya qilish uchun o‘rganishimiz zarurligini anglatadi.

XULOSA

Xulosa qilib aytganda ichki yonuv dvigateli sovutish tizimini takomillashtirishga doir nazariy
tadqiqotlar olib borilgan. Sovitish tizimining eng muhim qismlaridan biri bo‘lgan radiatorning ishlash
prinsipi va issiqlik almashinuv jarayoning analitik tavsifi bo‘yicha ma’lumotlar keltirilgan. Bundan
tashqgari radiatordagi sovitish suyugligining dvigatel tomonidan ajratilgan issiqlik miqdorlari hisoblab
chiqilgan va tavsiyalar ishlab chiqilgan.
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LOGISTIKA BOSHQARUVI MODELLARINING EVOLYUTSION RIVOJLANISHI VA
RAQAMLI TRANSFORMATSIYANING ROLI
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Toshkent davlat transport universiteti
Zohidov Muhriddin G*ofurjon o‘g‘li, doktorant.
Farg‘ona davlat texnika universiteti
Obidov Nuriddin G*ofurovich, PhD, dotsent v.b.
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Kalit so‘zlar: logistika, boshgaruv modeli, 1PL, 2PL, 3PL, 4PL, 5PL, raqamli transformatsiya,
sun’iy intellekt, IoT, logistika evolyutsiyasi

Annotatsiya:  Logistika  boshqaruvi ~ zamonaviy  iqtisodiyotda  korxonalarning
raqobatbardoshligini ta'minlovchi muhim omil sifatida e'tirof etiladi. Global ta'minot zanjirlarining
murakkablashuvi, ragamli texnologiyalarni joriy etish zarurati va mijozlar talabining o‘zgarishi logistika
modellarining bosqichma-bosqich rivojlanishiga sabab bo‘ldi. Mazkur maqolada logistika boshqaruvi
modellarining 1PL dan 5PL gacha bo‘lgan evolyutsiyasi hamda ularning afzallik va kamchiliklari tahlil
qilinadi. Shuningdek, raqamli transformatsiyaning logistika tizimlari samaradorligiga ta’siri ilmiy
asosda ko‘rib chiqiladi.

Keywords: logistics, management model, 1PL, 2PL, 3PL, 4PL, 5PL, digital transformation,
artificial intelligence, 10T, logistics evolution

Annotation: Logistics management is recognized as a key factor in ensuring the
competitiveness of enterprises in today’s economy. The increasing complexity of global supply chains,
the need to implement digital technologies, and the changing demands of customers have led to the
gradual development of logistics models. This article analyzes the evolution of logistics management
models from 1PL to 5PL, along with their advantages and disadvantages. In addition, the impact of
digital transformation on the efficiency of logistics systems is examined on a scientific basis.
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KiroueBble cioBa: joructuka, mojenb ynpasienus, 1PL, 2PL, 3PL, 4PL, SPL, mudposas
TpaHchopMaIus, HICKYCCTBEHHBINA WHTEIEKT, [0T, SBONIOIHS TIOTUCTUKN

AHHOTALUA: Jloructuyeckoe yIpaBleHHE paccMaTpUBAeTCd KaK BaXKHBIM (akTop
obecredeHrss KOHKYPEHTOCIOCOOHOCTH TMPEANPUSATHNH B COBPEMEHHOW SKOHOMHKE. YCIOKHECHUE
100aNbHBIX IENeil MOCTaBOK, HEOOXOAUMOCTh BHEApPEHUs LHU(PPOBBIX TEXHOJIOTHH W H3MEHEHHE
TpeOOBaHUI KIMEHTOB CTAJIM MPUYMHAMH MOATAITHOTO PAa3BUTHUS JIOTUCTUYECKUX Mojesei. B naHHO#
CTaTh€ MPOBOJUTCS aHAJIM3 BOIIOLIMHU MOJENeH joructudeckoro ynpasienus ot 1PL no SPL, a Takxke
WX TPEUMYIIECTB M HEIOCTaTKoB. Kpome Toro, HaydHO paccMmarpuBaeTcs BIHsSHUE HU(POBOH
TpaHchopmai Ha 3p(HEKTUBHOCTD JIOTUCTUYECKUX CUCTEM.

Usul (Metodologiya)

Tadqiqotda quyidagi yondashuvlar qo‘llanildi:

. Tahliliy yondashuv: 1PL-5PL logistika modellarining nazariy tahlili asosida ularning
rivojlanish bosqichlari o‘rganildi.

. Solishtirma tahlil: Har bir modelning afzallik va kamchiliklari solishtirildi.
. Ilmiy manbalar tahlili: Xalgaro ilmiy magqolalar, hisobotlar va amaliyotdagi tajribalar
asosida ragamli transformatsiya vositalarining qo‘llanilishi o‘rganildi.
Natijalar
1.  Logistika modellarining xususiyatlari:
| ModelH Tavsifi H Afzalliklari H Kamchiliklari
) Lpglstlka . To‘lig nazorat, Kichik ko‘lam,
1PL |[faoliyatlarini korxona o°‘zi L S .
o xarajatsizlik yugqori ichki xarajatlar
amalga oshiradi
2PL Transport tashqi Xarajatlar Nazorat
kompaniyaga topshiriladi kamayadi cheklangan

Tashish, saglash,

3PL |tarqatish tashqi provayderga Keng xizmatlar,

xarajatlar kamayadi Tashqi bog*liqlik

yuklanadi
Ta’minot zanjiri Inteoratsiva
4PL |to‘liq boshqaruvi tashqi strateoik bosl% aruzlz ’ Murakkab tizim
subyektga yuklatiladi & 4
Yugqori
5PL texnologiyalar asosida Aqlli  tizimlar, Yirik sarmoya,
avtomatlashtirilgan real vaqt monitoring xavfsizlik xatarlar
boshqaruv
2. Raqamli transformatsiya vositalari:
o IoT, Al Big Data, Cloud Computing texnologiyalari asosida ombor va transport tizimlari
avtomatlashtirilmoqda.
o Buyurtmalarni ragamli boshqarish va monitoring tizimlari xizmat sifatini oshirmoqda.
o Mehnat xarajatlari kamaymoqda, qaror gabul qilish tezlashmoqda.
3.  Logistika Boshqaruv Modellarining Evolyutsiyasi (1PL — SPL):
A
. Model Tavsifi . .Mas uliyat Texnologiya darajasi
turi darajasi
Ishlab  chiqaruvchi
1PL  |lyoki xaridor mustaqil Past Dastlabki IT vositalari
tashishni tashkil qiladi
Transport ..
2PL  |kompaniyalari xizmat Past-o‘rta Aytpmat} ashtirilgan
. . transport tizimlari
ko‘rsatadi

98



A
. Model Tavsifi . .Mas ultyat Texnologiya darajasi
turi darajasi
Logistika
3PL |[xizmatlarini to‘liq tashqi O‘rta TMS/WMS tizimlari
provayder bajaradi
Logistika zanjiri o
4PL |strategik  boshgaruvi  va Yuqori .. SCM, ERP, analitik
) . tizimlar
Integratsiyasi
Ragamli
platformalar orqali global . Al, IoT, Big Data,
SPL integratsiya va Juda yugori Blockchain
avtomatlashtirish
4. Raqamli transformatsiyaning logistikadagi ta’siri:
Raqamli Mo 15 s Kutilayotgan
texnologiya Qo‘llanilishi samaradorlik
Al  (Sun’iy Yo‘nalishlarni optimallashtirish, Tezkor gqaror qabul
intellekt) talabni prognozlash qilish
IoT Real wvaqt rejimida  kuzatuv, Yuk  yo‘qolishining
(Buyumlar Interneti)||monitoring oldini olish
Big Data . Analitik  tahlil,  tendensiyalarni Strategik rejalashtirish
aniglash
. Yetkazib berish zanjirining Xavfsizlik va
Blockchain | fofligi ishonchlilik
Raqamli . . . Xizmat tezligi va
platformalar Buyurtmalarni avtomatik boshqarish anigligi oshadi
Munozara

Logistika modellarining har bir bosqichi korxonaning o‘ziga xos ehtiyojlari va resurslariga
asoslanadi. 1PL modeli kichik ishlab chigaruvchilar uchun qulay bo‘lsa, 3PL va 4PL yirik tarmoqlar
uchun samarali hisoblanadi. SPL modeli esa sun’iy intellekt va raqamli tizimlarga tayangan holda global
logistika muammolariga yechim taklif giladi.

Raqamli transformatsiya hozirgi bosqichda nafaqat texnologik modernizatsiya, balki strategik
ustunlikni ta’minlash vositasi sifatida namoyon bo‘lmoqda. IoT va Big Data kabi texnologiyalar orqali
real vaqtli ma’lumot asosida boshqaruv imkoniyati ortmoqda. Biroq, yuqori texnologiyalarni joriy qilish
jarayoni katta sarmoyani talab etadi va xavfsizlik masalalarini ham bir vaqtning o°zida hal qilishni zarur
etadi

Xulosa

Logistika boshgaruvining evolyutsiyasi 1PL modelidan 5PL modeligacha bosgichma-bosgich
rivojlanib, mas’uliyat, komplekslik va texnologik integratsiya darajalari sezilarli oshgan. 1PL va 2PL
bosqichlari an’anaviy tashish xizmatlariga tayanar ekan, 3PL modeli tashqgi provayderlar orgali logistika
xizmatlarini kengaytiradi. 4PL modeli strategik boshqaruvga e’tibor qaratib, butun ta’minot zanjirini
integratsiyalashga xizmat giladi. Eng yuqori daraja — 5PL esa sun’iy intellekt, [oT va Big Data kabi
ilg‘or ragamli texnologiyalar orqali global logistika operatsiyalarini avtomatlashtiradi. Raqamli
transformatsiya logistikaga katta turtki bergan. Al yordamida real vaqtli prognozlash, 10T orgali yuk
harakati ustidan nazorat, va Blockchain orqali shaffoflikni ta’minlash, bu sohaning samaradorligini
oshirmoqda. An’anaviy tizimlardan avtomatlashtirishga, so‘ngra integratsiyaga va nihoyat aqlli
boshqaruvga o‘tish — bu logistikaning ragamli rivojlanish bosqgichlaridir.
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Mazkur tahlillar logistika sohasining ragamli transformatsiya bilan uyg‘unlashgan holda
yanada kompleks va raqobatbardosh tizimga aylanishini ko‘rsatadi. Shu sababli, zamonaviy logistika
faoliyatida SPL modeli va ragamli texnologiyalar asosiy strategik yo‘nalish bo‘lib qolmoqda.

. Logistika  boshgaruvi  modellarining  evolyutsion  rivojlanishi  korxonalarga
moslashuvchan va samarali strategiyalarni tanlash imkonini beradi.

. Har bir model o‘zining afzallik va cheklovlariga ega bo‘lib, tanlov strategik qarorga
bog‘lig.

. Ragamli transformatsiya logistik tizimlar uchun =zaruratga aylangan bo‘lib, u
samaradorlik, aniqlik va moslashuvchanlikni oshiradi.

. Kelajakda sun’iy intellekt va avtomatlashtirish yechimlari logistikada ustunlikni
belgilovchi asosiy omil bo‘lib qoladi.
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PA3PABOTKA ¥ 3HAYEHUE HHHOBAIIMOHHOT'O YCTPOMCTBA JIJISI OUMCTKHA
XJIOITKA HA OCHOBE «BUBPOCHUTA» NJIN «CEITAPATOPA»
“VIBROELAK” YOKI “SEPARATOR”GA ASOSLANGAN INNOVATSION PAXTA
TOZALASH QURILMASINI ISHLAB CHIQISH VA UNING AHAMIYATI
prof. Muradov R.M!, dots. Xashimov S2., ass. Ikromov Sh.Sh3, Abdurahimova Rayxonaxon?,
1.23Namangan davlat texnika universiteti

Abstract. This thesis addresses the problem of removing small and large impurities from both
the surface and interior of seed cotton and proposes the development of an innovative cleaning device
based on a "Vibrosieve" or "Separator" to solve this issue.

AHHoTanus. B naHHO# Te3uce paccMarpuBaeTcs NmpoOiemMa yJaleHUus MENKUX U KPYIMHBIX
3arps3HEHUN C TIOBEPXHOCTH M M3HYTPHM CEMEHHOIo XJIONKa, M TNpeajaraercs pas3paboTka
WHHOBAIIMOHHOTO YCTPOICTBA OYHCTKU Ha OCHOBE «BHOPOCUTA» MIIH «CEMapaTopay Ui PEIICHHUs dTOH
poOIeMBI.

Annotatsiya. Ushbu tezisda chigitli paxtaning yuzasida va ichida joylashgan mayda va yirik
iflosliklar tozalashda muammo tug‘dirayotgani, bu muammoni hal etish uchun “Vibroelak™ yoki
“Separator”’ga asoslangan innovatsion qurilma ishlab chiqish taklif gilinmoqda.

Kalit so‘zlar: vibroelak, mayda iflosliklar, yirik iflosliklar, qoziqli barabanlar, mexanik zarba,
tolani shikastlanishi, vertikal qurilma.

Keywords: vibrosieve, small impurities, large impurities, spiked drums, mechanical impact,
fiber damage, vertical device.

KiroueBble cioBa: BUOPOCUTO, MEJIKUE 3arpsi3HEHMsI, KPYIHbIE 3arpsizHeHus, OapabaHbl ¢
[IATIaMH, MEXaHUIECKOE BO3/ICHCTBHE, TIOBPEKICHNE BOJIOKHA, BEPTHKAILHOE YCTPOICTBO.

Kirish bo‘limi. Hozirgi paytda O‘zbekistonning deyarli hamma paxta tozalash zavodlarida
deyarli qoziqli barabanlar va arrali barabanlar seksiyalaridan iborat paxta tozalash qurilmalaridan
foydalanadilar. Paxta tarkibida ikki xil iflosliklar: mayda iflosliklar (ularning o‘lchami 10 mm gacha)
va yirik iflosliklar (ularning o‘lchami 10 mm dan katta). Mayda iflosliklarni tozalash jarayonida
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qiyinchiliklarga duch kelinmoqda, chunki bunday ifloslik paxta bo‘lakchasini tarkibiga (ich-ichiga)
joylashib olgan bo‘ladi.

Muammoning o‘rganilganlik darajasi.Respublikamiz olimlaridan: E.Lugachev, o‘zining
ilmiy ishida qoziqli barabanga nisbatan ikkinchi qoziqli barabanni pog‘ana qilib o‘rnatgan. Oqibatda
paxta tarkibidagi mayda iflosliklar ko‘proq ajralib chiqib ketadigan sharoit hosil bo‘ladi.
X.S.Usmanovning tadqiqot ishida - paxtani iflosliklardan tozalashni takomillashtirilgan texnologiyasini
yaratish uchun to‘rtta barabandan iborat vertikal tozalagichni yaratdi. Tadaeva Ye. tomonidan olib
borilgan tadqiqot ishlarida asosan chigitli paxta xom ashyosi tarkibidagi yirik va mayda iflosliklarni
mexanik (zarba) ta’sirida chigarishni nazariy tadqiqoti o‘tkazilib, tozalash zonasida harakatlanayotgan
tolali massadan ajralgan iflosliklar miqdori aniglangan va boshqa tadqiqotchilarni ishlari bilan tanishildi.
Ushbu ko‘rib o‘tilgan yuqoridagi barcha tadqiqotlarda, paxtani mayda iflosliklardan tozalashda uni
tabiily xususiyatlariga ta’sir etmasdan (mexanik zarbasiz) vertikal texnologiyasiga oid masalalar qisman
ko‘rib o‘tilgan bo‘lsada, o‘zining samarali yechimini topmagan [1, 42 b.].

Metodlar bo‘limi. Kuzatish ishlari natijasida shu narsa ma’lum bo‘ldiki, paxta zavodlarida 1-
XK tozalash qurilmasining tozalash samaradorligi — 45-50 % ni tashkil etsa-da, paxtani mayda
iflosliklardan tozalashda har bitta qoziqli baraban chigitni 0,05 % atrofida shikastlaydi. Agar bitta
tozalagichda 8 ta qoziqli baraban bo‘lishini inobatga olsak, bu holda shikastlanish 0,4 % ni tashkil giladi.
Bu o‘z navbatida korxona uchun har tonna paxtani qayta ishlashdan 874 ming so‘m zarar kelishiga sabab
bo‘ladi.Bizning fikrimizcha, mayda iflosliklarni paxta tarkibidan ajratish uchun o‘z navbatida paxta
bo‘lakchasini “titratishni” yoki murakkab garmonik tebranishni ta’minlovchi “Vibroelak” yoki
“Separator”’ga asoslangan innovatsion paxta tozalash texnologiyasini qo‘llash magsadga muvofiq
bo‘ladi.

Natijalar bo‘limi. “Vibroelak” yoki “Separator’ga asoslangan innovatsion paxta tozalash
qurilmasiga asoslangan yangi texnologiyada — separatorlar (ketma-ket, vertikal usulda joylashtirilgan)
yordamida tozalanadi. Separatsiya (g‘alvirlanish) jarayonida iflosliklardan qutulish uchun to‘rli yuza
gorizontga nisbatan burchak (a) ostida bo‘lib, ya’ni birinchi to‘rli yuzadan 2-to‘rli yuzaga tomon ma’lum
amplitudada (A) harakatlanadi va kelgusi jarayonda paxta bo‘lagi qurilmaning 3-4-5-6 to‘rli
yuzalaridan o‘tib, tozalangan paxta tushish kamerasiga to‘planadi va kerakli joylarga uzatiladi.
Separatsiya jarayonida murakkab tebranishlar (®), ya’ni, separator kulochaklari yordamida amalga
oshiriladi va iflosliklar maxsus kamera orqali qurilma tashqgarisiga chiqarib yuboriladi. Yuqorida
keltirilgan parametrlar (u, o, ®, A) qurilmani ish rejimini belgilaydi. Bu parametrlarning maqbul
variantdagi qiymatlarini aniqlash uchun tozalash jarayoniga matematik model tuzilib, uning asosida
Peyton dasturlash tili yordamida nazariy eksperimentlar o‘tkazilib, qurilmani qurish uchun quyidagi
maqgbul parametr natijalari olindi: 1=[260:290]; A=20 mm amplituda va tebranishlar soni ®=[5:8] gts
hamda p=1 qiymatlari aniqlandi.

Munozara bo‘limi. Ma’lumki, 1-XK qurilmasi yordamida - chigitli paxtani “mexanik zarba”
asosida titib, to‘rli yuza sirtida sudrash, ishqalash orqali tozalaydi. Bunda kalta tolalarning ko ‘payishiga,
natijada sifatsiz paxta mahsulotlari ishlab chiqgishiga olib kelgani ma’lum bo‘ldi. Bu holat texnik va
texnologik jihatdan zamonaviy texnologiyalarni, jumladan, “vibroelak™ yordamida tozalash ishlarini

amalga oshirishni talab qiladi.

Xulosa.Bunday istigbolli texnologiyaning vujudga keltirilishi paxta tolasi va uning mahsulotlarining sifat
ko‘rsatkichlari yuqori bo‘lishi, dunyo standartlari talablariga javob berishini ta’minlaydi.

Qo‘llanilgan manbalar ro‘yxati (bibliografik ma’lumot)

Xashimov S. Paxtani mayda iflosliklardan tozalash qurilmasini ishlab chigishning nazariy asoslari,
Monografiya, Namangan: «SUNRIZE-PRO», 2024.-172 b. ISBN: 978-9910-9316-5-

1.  MapIoHOB, 0. M., & UKPOMOB, II. 1I. . (2023). maxTanu Tabunii Xycycustiapra TabCcup
KUJIMacJaH Maiia udrocnukiapaad Tozajam TexHonorusicu. CTpouTenabcTBo U obpasoBanue, 4(5-6),
273-278.

TESHIKLAR SIFATINING KESISH JARAYONI PARAMETRLARIGA BOG‘LIQLIGINI
REGRESSIYA MODELI ASOSIDA TAHLIL QILISH
2. Onorboyev Odiljon Abdubannob o‘g‘li (assistent),
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. Annotatsiya: Mazkur maqolada teshiklar sifatiga (teshik diametrining og‘ishishi) ta’sir etuvchi

asosiy kesish jarayoni parametrlarining (kesish tezligi, surish tezligi, va kesish chuqurligi) o‘zaro
bog‘ligligi tahlil gilinadi. Chiziqli regressiya modeli yordamida teshik sifati bashorat qilinadi
hamda eksperimental natijalarga asoslangan matematik model quriladi.

Kalit so‘zlar: Teshik,diametr,kesish tezligi,surish miqdori,regressiya.

Annotation: This article analyzes the interrelationship between the main cutting process
parameters (cutting speed, feed rate, and cutting depth) affecting hole quality (hole diameter
deviation). A linear regression model is used to predict hole quality, and a mathematical model
is developed based on experimental results.

Keywords: Hole, diameter, cutting speed, feed rate, regression.

AHHoTanus: B naHHO cTaThe aHAMM3UPYETCS B3aUMOCBSI3b OCHOBHBIX MTapaMeTPOB MpoIiecca
pe3anus (CKOpOCTh pe3aHus, 1mojada u mIyOrMHA pe3aHus), BIUSIOIMNX Ha KAYEeCTBO OTBEPCTHM
(otkionenue guamerpa otBepctusi). C  TOMOIIBIO  MOJCIM JIMHEWHOW  Perpeccuu
MIPOTHO3UPYETCSl KAYeCTBO OTBEPCTUH U pa3padaThiBaeTCs MaTeMaTHyecKas MOJICNb Ha OCHOBE
IKCIIEPUMEHTATBHBIX JaHHBIX.

Karuesrbie ciioBa: OTBepcTHe, IHaMETp, CKOPOCTh pe3anusi, nojgaya, perpeccus. Kirish

. Mashinasozlik sohasida teshiklarning aniqligi muhim o‘rin tutadi. Teshik diametrining og‘ishi

sifatsizlik belgisidir. Bu og‘ish asosan quyidagi texnologik parametrlar bilan bog‘liq: kesish
tezligi (V), surish tezligi (S) va kesish chuqurligi (t).

. Kesish jarayonlari sanoat ishlab chiqarishining muhim bosqichlaridan biri bo‘lib, ularning

sifatini nazorat qilish va optimallashtirish ishlab chigarish samaradorligini oshirish uchun juda

muhimdir. Teshiklar sifatining asosiy ko‘rsatkichlari — o‘lcham aniqligi, sirt sathining silligligi,

shakli va tagsimoti — jarayon parametrlariga bog‘liq bo‘lib, ularni to‘g‘ri boshgarish orqali

optimal natijalarga erishish mumkin. Ushbu maqolada, teshiklar sifatining kesish jarayonining

parametrlarga bog‘ligligini regressiya modeli yordamida tahlil gilish magsad qilingan.

Tadqgiqot maqgsadi — teshik diametrining og‘ishini (AD) yuqoridagi parametrlar yordamida

chiziqli regressiya modeli orqali aniqlash.

Regressiya modeli — bu statistik va ma'lumotlar tahlili sohasida keng qo‘llaniladigan usul bo‘lib,

u bir yoki bir nechta mustaqil o‘zgaruvchilar (x) yordamida bog‘liq o‘zgaruvchi (y) ning

giymatini prognoz qilish uchun ishlatiladi. Asosan, regressiya modeli ma'lumotlar orasidagi

bog‘liglikni aniqlash va ularni tushuntirish uchun mo‘ljallangan.

Teshik sifatining aniqligi ko‘pincha texnologik parametrlarning o‘zgarishi bilan chambarchas

bog‘liq. Ushbu parametrlar quyidagilar:

- Kesish tezligi (V) — bu ish gismini kesuvchi asbobning aylanish tezligi va materialga nisbatan

tezligi.

- Surish tezligi (S) — bu asbobning har bir aylanishida ganchalik chuqur harakatlanishini

bildiradi.

- Kesish chuqurligi (t) — asbobning materialga qancha chuqurlikda kirib borishini bildiradi.
Teshik diametri og‘ishining chiziqli regressiya tenglamasi quyidagicha ifodalanadi:

AD=Bo+ B1-V+B2:S+ st +¢

Bu yerda:
- AD — teshik diametrining og‘ishishi,
- Vv, S, t — texnologik parametrlar,
- Bo, B1, B2, Bs — regressiya koeftitsiyentlari,

- ¢ — tasodifiy xatolik.
Eksperimental natijalar va model

30 marta eksperimental natija asosida quyidagi ko‘rinishdagi regressiya modeli qurildi:
AD = 0.0102-V - 0.1845-S + 0.1431-t + 0.052
Modelning aniqlik darajasi R-kvadrat (R?) ko‘rsatkichi bilan baholandi: R* = 0.94
Bu esa modelning yuqori aniqligini bildiradi.
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Chizma va diagrammalar

Quyidagi diagrammada haqiqiy va model bashorati o‘rtasidagi bog‘liglik tasvirlangan:(1-rasm)
Regressiya modeli natijasi (R? = 0.33)

Bashoratlangan giymat (AD)
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Modelning yaroqliligi qoldiq (residual) tagsimoti orqali ham tekshirildi:(2-rasm)
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Xulosa
Ushbu tadqiqotda, teshiklar sifatining kesish jarayonining parametrlariga bog‘ligligi regressiya

modeli asosida aniqlandi. Natijalar, kesish tezligi va kuch parametrlarini optimallashtirish orqali
teshik sifatini oshirish mumkinligini ko‘rsatdi. Bu metodologiya ishlab chiqarish jarayonlarini
boshqarishda keng qo‘llanilishi mumkin.

- Teshik sifati texnologik parametrlarning funksiyasi sifatida yaxshi bashorat qilinadi.
- Chiziqli regressiya modeli yordamida AD ni aniq ifodalash mumkin.
- Model R? = 0.94 bilan yuqori aniqlikni ko‘rsatdi.
- Surish tezligi sifatga salbiy ta’sir ko‘rsatar ekan (koeffitsiyenti manfiy).
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ROBOTOTEXNIKA VA AVTOMATLASHTIRISH — ZAMONAVIY MEXANIKADA
YANGI BOSQICH
O‘ktamov Madadjon' , Abduraxmanova Nozima?
1 Shahrisabz davlat pedagogika instituti
Matematika va ta’limda axborot texnologiyasi

kafedrasi o‘qituvchisi

2 Shahrisabz davlat pedagogika instituti

Matematika yo‘nalishi talabasi

Annotatsiya. Mazkur maqolada robototexnika va avtomatlashtirish texnologiyalarining
zamonaviy mexanikadagi o‘rni va ahamiyati chuqur tahlil qgilingan. Ilg‘or sanoat texnologiyalarining
ishlab chiqarish samaradorligi, xavfsizlik va sifatga bo‘lgan ta’siri o‘rganilgan. Shuningdek, global
tajriba, ilmiy-nazariy yondashuvlar, amaliy qo‘llanmalar va soha rivojining istigbollari yoritilgan.
Tadqiqotlar natijasida ushbu texnologiyalar yangi mexanik paradigmalarning asosini tashkil etishi
aniglangan. Maqolada sohaga oid muammolar, takliflar va milliy rivojlanish yo‘nalishlari ham
keltirilgan.

Kalit so‘zlar: Robototexnika, avtomatlashtirish, zamonaviy mexanika, sanoat 4.0, sun’iy intellekt,
ragamli transformatsiya, ishlab chiqarish, texnologik innovatsiya.

AHHOTauus. B fJaHHOM cCTaTbe MPEACTABIEH BCECTOPOHHHUI aHAIU3 pOJM M 3HAYCHHS
pPOOOTOTEXHUKH M aBTOMAaTH3alMd B COBPEMEHHOW MexaHHKe. PaccMOTpeHO BIHMSHHE MepeaOBbhIX
MIPOMBIIJICHHBIX TEXHOJIOTHI Ha 3()()EKTUBHOCTH MPOHU3BOJCTBA, OE30MacHOCTh M KadecTBo. Ocoboe
BHUMaHHUE YJIEJICHO MEXIYHAPOJIHOMY OIMBITY, TEOPETUUECKUM MOAXO0JaM U MEPCIEeKTUBAM Pa3BUTUA
orpaciu. B pesyibrare mcciaenoBaHus yCTaHOBIEHO, YTO POOOTOTEXHUKA (POPMHUPYET OCHOBY HOBOM
MEXaHMYECKOH mapaaurMel. B cTathe Takke MpHUBEIEHBI CYHIECTBYIONINE MPOOIEMBI, IPEATI0KEHUS U
HaIpaBJICHUs HAIIMOHAJIBHOTO PAa3BUTHUS B TaHHOH cepe.

KiaroueBble  ciaoBa:  PoOoroTexHuka,  aBTOMaTH3alldsi,  COBpEMEHHas  MEXaHUKa,
npoMbIIUIeHHOCTh 4.0, MCKYCCTBEHHBIM MHTEIUIEKT, LHU(poBas TpaHcpopMaius, MPOU3BOJICTBO,
TEXHOJIOTUYECKHE NHHOBALIUH.

Abstract. This article provides a comprehensive analysis of the role and significance of robotics
and automation in modern mechanics. The impact of advanced industrial technologies on productivity,
safety, and quality is thoroughly examined. The study highlights global experiences, theoretical
foundations, and future development trends in the field. Research findings confirm that robotics forms
the foundation of a new paradigm in mechanical engineering. The article also outlines existing
challenges, strategic suggestions, and national development pathways related to the subject.

Keywords: Robotics, automation, modern mechanics, Industry 4.0, artificial intelligence, digital
transformation, manufacturing, technological innovation.

Kirish.

XXI asr sanoat inqilobining asosiy harakatlantiruvchi kuchlaridan biri robototexnika va
avtomatlashtirish texnologiyalari bo‘lib, ular global iqtisodiyotning deyarli barcha tarmoqlarida tub
o‘zgarishlarni yuzaga keltirmoqda. Bugungi kunda mashinasozlik va mexanika sohasida ragamli
transformatsiya, sun’iy intellekt, aqlli tizimlar, IoT (Internet of Things) kabi ilg‘or texnologiyalarning
integratsiyasi nafaqat ishlab chiqarish samaradorligini oshirish, balki inson mehnatini yengillashtirish,
xavfsizlikni ta’minlash va resurslardan oqilona foydalanish imkonini bermoqda. Global miqyosda sanoat
korxonalari raqobatbardoshlikni saqlab qolish uchun o°z ishlab chiqarish liniyalarini avtomatlashtirib,
aqlli robotlar yordamida murakkab texnologik jarayonlarni boshqarishga o‘tmoqda. Bu esa klassik
mexanik yondashuvlardan tubdan farq qiluvchi, zamonaviy texnologiyalarga asoslangan yangi mexanik
paradigmaning shakllanishiga olib kelmoqda. Aynigsa, Industry 4.0 kontseptsiyasi doirasida
robototexnika nafaqat yirik sanoat tarmoqlarida, balki tibbiyot, qishloq xo‘jaligi, transport va hatto
kundalik hayotda ham o‘z o‘rnini topmoqda.

Adabiyotlar tahlili va olimlarning fikr-mulohazalari

Zamonaviy ilmiy tadqiqotlar va amaliy ishlanmalar robototexnika va avtomatlashtirish
texnologiyalarining sanoat rivojidagi o‘rni tobora ortib borayotganini ko‘rsatmoqda. Bu borada bir qator
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olimlar va mutaxassislar o‘z fikr-mulohazalarini bildirgan bo‘lib, ular ushbu texnologiyalarning hozirgi
va kelajakdagi ahamiyatini turli jihatlarda tahlil qilganlar. Germaniyalik olim Klaus Schwab o‘zining
“To‘rtinchi sanoat inqilobi” (2016) asarida robototexnikani zamonaviy ishlab chiqarish tizimining
yuragi sifatida ta’riflab, quyidagicha xulosa qiladi: “Kelajak sanoati — bu robotlar, sun’iy intellekt va
avtomatlashtirilgan  tizimlarning uyg‘un ishlashiga asoslangan inson-mashina hamkorligi
platformasidir”. Unga ko‘ra, ishlab chiqarish jarayonlarining to‘liq ragamlashtirilishi inson mehnatiga
bo‘lgan ehtiyojni kamaytirib, unumdorlik va sifatni yangi darajaga olib chiqadi.

Yaponiyalik mashinasozlik bo‘yicha olim Hiroshi Ishiguro esa robotlarning fagat sanoat emas,
balki xizmat ko‘rsatish, sog‘ligni saqlash va kundalik hayotda ham muhim o‘rin egallashini ta’kidlaydi.
U oz tadqiqotlarida inson bilan muloqot qila oladigan ijtimoiy robotlar kelajakda psixologik va ijtimoiy
jihatdan katta ahamiyat kasb etishini qayd etgan. O‘zbek olimlari orasida texnika fanlari doktori Sh. S.
Yo‘ldoshev robototexnika sohasining rivojlanishini innovatsion taraqqiyot omili sifatida ko‘radi. U oz
magqolalarida ta’kidlaydiki, “avtomatlashtirish va robotlashtirish texnologiyalarini mahalliy sharoitlarga
moslab ishlab chiqish, aynigsa, mashinasozlik va qishloq xo‘jaligida resurs tejamkorlik va mahsulot
sifatini oshirishda muhim ahamiyatga ega”. Shuningdek, 2023-yilda Harvard universiteti tadqiqotchilari
tomonidan o‘tkazilgan tahlillarda avtomatlashtirishning iqtisodiy samaradorligi aniq raqamlar bilan
ko‘rsatilib, ishlab chiqarish tannarxini 30-40% gacha kamaytirish, inson xatolarini 70% gacha
qisqartirish va energiya sarfini optimallashtirish imkoniyatlari qayd etilgan. Umuman olganda, ilmiy
adabiyotlar va olimlarning fikr-mulohazalari shuni ko‘rsatadiki, robototexnika va avtomatlashtirish
texnologiyalari nafaqat texnik taraqqiyot, balki global iqtisodiy, ijtimoiy va ekologik muammolarning
zamonaviy yechimlaridan biri bo‘lib xizmat gilmoqda.

Metodologiya

Mazkur tadqiqotda robototexnika va avtomatlashtirish sohasining zamonaviy mexanikadagi
o‘rnini chuqur tahlil gilish, mavjud texnologik yo‘nalishlar va ularning sanoatdagi amaliy natijalarini
aniglash magsad qilingan. Shu boisdan ilmiy ishda tizimli yondashuv, analitik tahlil, komparativ
(taqqoslama) tahlil, hamda empirik kuzatuv kabi ilmiy metodlardan foydalanildi. Birinchidan, nazariy
bazani shakllantirish magsadida xalqaro va mahalliy miqyosdagi nufuzli manbalar — ilmiy maqolalar,
konferensiya materiallari, kitoblar, patentlar hamda sanoat hisobotlari o‘rganildi. Jumladan, IEEE
Robotics and Automation Letters, International Journal of Advanced Manufacturing Technology,
Science Robotics kabi yetakchi jurnallardagi maqolalar asos qilib olindi. Shuningdek, Germaniya,
Yaponiya, AQSh va Janubiy Koreyada qo‘llanilayotgan ilg‘or avtomatlashtirish texnologiyalarining
tahlili orqali global tendensiyalar aniglab borildi.

Ikkinchidan, komparativ tahlil usuli orqali an’anaviy mexanik yondashuvlar bilan zamonaviy
robotlashtirilgan texnologiyalar solishtirilib, ularning afzallik va kamchilik jihatlari aniglab chiqildi. Bu
jarayonda ishlab chiqarish samaradorligi, inson mehnatini tejash, energiya sarfi va mahsulot sifati kabi
mezonlar asos sifatida tanlandi. Uchinchidan, empirik metod sifatida real sanoat korxonalarida
(jumladan, avtomobilsozlik va mashinasozlik sohalarida) joriy etilgan avtomatlashtirilgan tizimlarning
amaliy natijalari o‘rganildi. Bu orqali texnologik yechimlarning samaradorligini baholash imkoniyati
yaratildi. To‘rtinchidan, ilmiy-tahliliy yondashuv asosida robototexnika va avtomatlashtirish
texnologiyalarining kelajakdagi rivojlanish yo‘nalishlari, ularning mexanikada yangi paradigmalarga
asoslanayotganligini aniqlashga alohida e’tibor qaratildi. Shuningdek, sun’iy intellekt, mashinali
o‘rganish va raqamli egizaklar (digital twins) texnologiyalarining integratsiyasi qanday yangi
imkoniyatlarni ochayotgani tahlil qilindi. Metodologik jihatdan mazkur tadqiqot ko‘p darajali
yondashuv asosida olib borilgan bo‘lib, u nafaqat texnik va nazariy asoslarni, balki iqtisodiy va ijtimoiy
jihatlarni ham qamrab oladi. Natijada, robototexnika va avtomatlashtirish texnologiyalarining
zamonaviy mexanikadagi real o‘rnini har tomonlama baholash imkoniyati yaratildi.

Tadqiqot natijalari

O‘tkazilgan ilmiy tahlillar, nazariy izlanishlar va amaliy kuzatuvlar shuni ko‘rsatdiki,
robototexnika va avtomatlashtirish texnologiyalari zamonaviy mexanikaning muhim tarkibiy qismiga
aylangan. Ular ishlab chiqarish jarayonlarida inson omiliga bog‘liglikni sezilarli darajada kamaytirib,
ishlab chiqarish samaradorligini oshirish, aniqlikni ta’minlash va resurslardan optimal foydalanish
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imkonini bermoqda. Birinchidan, robototexnika tizimlari joriy etilgan korxonalarda mahsulot sifatining
20-30% ga oshgani, inson mehnatini almashtirish orqali ishlab chiqgarish tannarxining 15-40% gacha
kamaygani kuzatildi. Bu esa robototexnika texnologiyalarining iqtisodiy samaradorligini amaliy
misollar orqali tasdiglaydi.

Ikkinchidan, zamonaviy avtomatlashtirish texnologiyalarining mashinasozlik sohasiga joriy
etilishi mahsulot dizaynidan tortib yig‘ishgacha bo‘lgan barcha bosqichlarda yuqori aniqlik va
takrorlanuvchanlikni ta’minlayotgani aniglandi. Ayniqsa, aqlli sensorlar, raqgamli egizaklar va real vaqt
rejimidagi monitoring vositalari ishlab chiqarish jarayonini aniq nazorat qilish imkonini bermoqda.
Uchinchidan, robototexnika tizimlarining sun’iy intellekt bilan integratsiyasi ularning adaptiv va
o‘rganish qobiliyatini kengaytirib, oldindan rejalashtirilmagan holatlarda mustaqil qaror qabul qilish
imkonini yaratmoqda. Bu esa klassik avtomatlashtirishdan sifat jihatidan tub farq qiluvchi yangi avlod
mexanik tizimlarining shakllanishini ko‘rsatadi. To‘rtinchidan, tahlil qilingan adabiyotlar va ilg‘or
xorijiy tajribalar asosida aniqlanishicha, avtomatlashtirish jarayonlarini robotlar orqali amalga oshirish
sanoat xavfsizligini ta’minlashda ham muhim rol o‘ynamoqda. Aynigsa, inson uchun xavfli bo‘lgan
vazifalarda robotlar ishtirokini oshirish orqali ishlab chigarish mubhitidagi xavf-xatarlar sezilarli
kamaymoqda.

Beshinchidan, ilg‘or sanoat davlatlarida robototexnika texnologiyalari orqali raqamli
transformatsiyaning faol amalga oshirilayotgani va bu yo‘nalish bo‘yicha davlat strategiyalari ishlab
chigilayotgani, ushbu sohaning global miqyosdagi ustuvorligidan dalolat beradi. Shu asosda,
robototexnika texnologiyalari rivojlanishi rivojlanayotgan mamlakatlar uchun ham sanoatning
raqobatbardoshligini oshirishda muhim vositaga aylanmoqda.

Taklif va tavsiyalar

O‘tkazilgan tahlillar, adabiyotlar sharhi va amaliy kuzatuvlar asosida quyidagi taklif va tavsiyalar
ilgari suriladi. Ular robototexnika va avtomatlashtirish texnologiyalarini samarali joriy etish,
rivojlantirish hamda undan barqaror foyda olishga qaratilgan bo‘lib, ilmiy-amaliy ahamiyatga ega.
Robototexnika va avtomatlashtirish texnologiyalari sohasida mahalliy ilmiy-tadgigot institutlari, oliy
ta’lim muassasalari va ishlab chiqaruvchi korxonalar o‘rtasida uzviy hamkorlik tizimini shakllantirish
lozim. Shu asosda milliy sharoitlarga mos, resurs tejamkor va ekologik xavfsiz robototexnika
yechimlarini ishlab chiqish mumkin. Texnik oliy ta’lim muassasalarida robototexnika, sun’iy intellekt,
avtomatlashtirish va mechatronika yo‘nalishlarida zamonaviy o‘quv dasturlari va amaliy mashg‘ulotlar
joriy etilishi zarur. Bunda talabalarni nafagat nazariy bilimlar, balki real sanoat vazifalarini hal gilishga
yo‘naltirilgan ko‘nikmalar bilan ta’minlash muhim ahamiyat kasb etadi.

Milliy sanoat korxonalarida robotlashtirilgan ishlab chigarish liniyalarini joriy etishni
rag‘batlantirish, bunda soliq imtiyozlari, subsidiya va grantlar orqali texnologik yangilanish
jarayonlarini tezlashtirish lozim. Aynigsa, kichik va o‘rta biznes subyektlarining avtomatlashtirishga
o‘tishini qo‘llab-quvvatlash ragobatbardoshlikni  oshirishga xizmat qiladi. Robototexnika
texnologiyalarini sanoat tarmoglariga bosgichma-bosgich joriy etish uchun milliy migyosda maxsus
strategiyalar ishlab chiqilishi kerak. Bu strategiyalar texnologik infrastruktura, kadrlar, moliyalashtirish
va normativ-huquqiy asoslarni o‘z ichiga olgan holda, tizimli yondashuvga asoslanmog‘i lozim.
Robotlar va avtomatlashtirilgan tizimlar inson bilan bevosita hamkorlik giladigan muhitda faoliyat
yuritayotganligi sababli, sanoat xavfsizligi, ma’lumotlar maxfiyligi, texnik xatoliklarning oldini olish va
etik me’yorlarga rioya qilish bo‘yicha qat’iy standartlar ishlab chiqilishi lozim. Yetakchi sanoat
mamlakatlari — Yaponiya, Germaniya, AQSh va Janubiy Koreya tajribalaridan o‘rganish, xalqaro
ko‘rgazmalar, forumlar va ilmiy konferensiyalarda ishtirok etish orqali mahalliy texnologik rivojlanishni
jadallashtirish mumkin. Jamiyatda texnologik innovatsiyalarga nisbatan ijobiy munosabat va
tayyorgarlik kayfiyatini shakllantirish uchun ommaviy axborot vositalarida robototexnika va
avtomatlashtirish mavzularini keng yoritish, maktabgacha va maktab ta’limida STEAM yondashuvi
asosida texnik tafakkurni rivojlantirish zarur.

Xulosa

Xulosa qilib aytganda, robototexnika va avtomatlashtirish — bu fagat texnik yangilik emas, balki
butun sanoat tafakkurining transformatsiyasi, yangi davr mexanikasining poydevori hisoblanadi.
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Mazkur texnologiyalarni chuqur o‘rganish, amaliyotga joriy etish va ularni strategik rivojlantirish — har
bir zamonaviy mutaxassis va tadgiqotchi oldida turgan muhim ilmiy-amaliy vazifadir. Shuningdek,
rivojlangan mamlakatlar tajribasi shuni ko‘rsatmoqdaki, raqamli transformatsiya va avtomatlashtirish
jarayonlari milliy iqtisodiyotlarning asosiy drayveriga aylangan. Shu bois, ushbu texnologiyalarni o‘z
vaqtida o‘zlashtirish, milliy sharoitlarga moslashtirish va mahalliy sanoatda joriy etish — bugungi
kunning dolzarb vazifasidir.
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XIMOYA GAZLARI YORDAMIDA PAYVAND CHOK SIFATINI
ORTTIRISH YO‘LLARI
Qirg‘izaliyev Nodirbek Xoldarovich
Andijon davlat texnika instituti
“Texnologik mashinalari va jihozlari”
kafedrasi assistenti
Annotatsiya. Maqolada detallarni payvandlash jarayonidagi holatlar va payvand chok sifati
hamda himoya gazlari muxitida chok sifatini yanada orttirish masalalari ko‘rib chiqilgan .
Kalit so‘zlar. himoya gazi, chok sifati, payvandlash simi, payvandlash rejimi,teskari qutib, maxsus
balon, reduktor,gaz shlangi, gorelka.
AHHoTanusi. B crarbe paccmarpuBaroTCs yCIOBHsI B MpPOLIECCE CBAPKU JeTajed M KayecTBO
CBAapHOTO IIIBA, a TAK)KE BOMPOCHI JAIbHEHINIET0 MOBBIIICHHUS Ka4eCTBa IIBa B CPE/IC 3allIUTHBIX Ta30B.
KiroueBble cjioBa: 3alMTHBIA T'a3, KauecTBO IIIBA, CBApOYHAas IPOBOJIOKA, PEKUM CBapKH,
oOpaTHast KopoOKa, CeIHaTbHBIN 0aJIOH, PETYKTOpP, Ta30BBIN MIJIAHT, TOPEJIKA.
Abstract. The article examines the conditions in the process of welding parts and the quality of
the weld, as well as issues of further improving the quality of the weld in a protective gas environment.
Keywords: protective gas, weld quality, welding wire, welding mode, reverse box, special
cylinder, gearbox, gas hose, burner.

Kirish. Xozirgi vaqtda payvandlashning zamonaviy usullari mavjud. Bu usullar ichida himoya
gazlari muxitida payvandlash alohida o‘rin tutadi. MIG/MAG - payvandlashning bu usulini
himoya/inert gazlari muhitida (GMAW) payvandlash deb ataladi, bunda payvandlash materiali sifatida
butun kesimli po‘lat simdan va tashqi manbaadagi (odatda gaz ballonidagi) himoya gazidan
foydalaniladi. Payvandlash simi odatda kam uglerodli po‘latdan tayyorlangan bo‘ladi va uning ustki
yuzasi yupga mis qobiq bilan qoplangan bo‘ladi. Bu qobiq payvand chokni zanglashdan himoya qiladi,
tok o‘tkazuvchanligini yaxshilaydi, elektrod uzatkichi kontakt uchining xizmat muddatini uzaytiradi,
yoyning yonish turg‘unligini oshiradi.
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Payvandlash rejimi o‘zgarmas tokda va teskari qutblilikda (DC+) bo‘lishi talab etiladi. Himoya
gazi sifatida, odatda, karbonat angidrid gazidan yoki uni argon bilan aralashmasidan foydalaniladi va u
suyuq metallga uning atrofini o‘rab turgan havoning zararli ta’siridan himoya qiladi. Himoya gazlari
payvandlash uchastkasiga maxsus ballonlarda yetkazib beriladi. Ballondagi himoya gazi reduktor, gaz
shlangi va gorelka orqali gorelkaning uchidagi mundshtukning maxsus teshigidan o‘tib payvandlash
vannasiga yuboriladi. Ma’lumki payvandlash vannasidagi suyuq metall yuqori temperatura sababli atrof
mubhitdagi kislorod, azot va vodorod kabi gazlar bilan oson reaksiyaga kirishadi va payvand chok metali
sifatini keskin yomonlashtirib yuboradi. Shuning uchun payvandlash jarayonining boshidan oxirigacha
va undan keyin ham bir oz vaqt davomida payvandlash vannasiga himoya gazi yuborib turiladi. Ba’zan,
masalan ochiq joylarda, shamol yelib turganda himoya gazi payvand chokni havoning zararli ta’siridan
saglab qolaolmasligi mumkin.

Himoya gazlari muhitida payvandlash yuqori payvandlash-texnologik ko‘rsatkichlarni
ta’minlaydi, payvand chokning ko‘rinishi sifatli bo‘ladi va shuning uchun ham ko‘pgina malakali
payvandchilar himoya gazlari muhitida payvandlashni afzal ko‘radilar. Payvandlash texnikasini
mukammal egallash — yuqori sifatli payvand chok olishni ta’minlovchi asosiy omil hisoblanadi. To‘g ri
bajarilgan payvandlash natijasida shlak hosil bo‘lmaydi, elektrod metalining atrofga sachrashi nisbatan
oz bo‘ladi. Agar metallning payvandlanadigan yuzasi kir bilan qoplangan, rang bilan bo‘yalgan yoki
zanglagan bo‘lsa, payvand chokni sifatli bo‘lishi uchun uni yaltiroq holga kelguncha tozalash kerak.
Himoya gazlari muhitida payvandlash ko‘p qo‘llaniladigan metallarni, aynigsa, kam uglerodli, kam
legirlangan va zanglamas po‘latlarni payvandlash uchun yaroqli hisoblanadi.

Himoya gazlari muhitida payvandlash boshqa usullarga qaraganda bir qator afzalliklarga ega
bo‘lishi bilan birga bir qator kamchiliklarga ham ega, bular:

Payvandlash zonasidagi atmosfera havosining nisbatan yuqori darajadagi oksidlovchi ta’siri ogibatida
tarkibida gaytaruvchi elementlari ko‘p bo‘lgan payvandlash simidan foydalanishni talab etishi;
Payvandlash zonasidan ko‘p metall sachrashi;

Payvand chok sifatining doimo ham qoniqarli emasligi;

Dastaki yoy bilan payvandlashga nisbatan ancha murakkab va vazmin payvandlash apparaturasidan
foydalanilishi kabilardan iborat.

Ushbu kamchiliklarni bartaraf etish himoya gazlari muhitida payvandlash usulini yanada keng
qo‘llanilishini ta’minlaydi. Shunga ko‘ra keltirilgan kamchiliklarni bartaraf etishning ba’zi yo‘llariga
to‘xtalib o‘tamiz.

Payvandlash zonasidagi atmosfera havosining nisbatan yuqori darajadagi oksidlovchi ta’siri
metallni ortiqcha oksidlanishi va g‘ovaklar hosil bo‘lishiga olib keladi. Karbonat angidrid gazi muhitida
payvandlashda qo‘shimcha oksidlanish va g‘ovaklar paydo bo‘lishining sabablari quyidagilar.
Payvandlashda karbonat angidrid gazi payvandlash zonasiga tushganda parchalanib atom xoldagi
kislorod va uglerodlarga ajraladi:

SO2 <+ SO+ 0

SO~ S+0

Atom xoldagi kislorod po‘lat tarkibidagi temirni va legirlovchi elementlarni oksidlaydi:

Fe+ O — FeO

Buning natijasida payvandlash vannasidagi metall kislorod bilan to‘yinadi va metallning
xossalari yomonlashadi. Suyuq metallni sovish jarayonida po‘lat tarkibidagi uglerod ham oksidlanib
uglerod ikki oksidi (is gazi) hosil bo‘lishiga sabab bo‘ladi:

FeO + C — CO' + Fe

Metallni kristallanish jarayonida hosil bo‘lgan CO pufaklar ko‘rinishida metall yuzasiga ajralib
chiqib turadi, uning bir gqismi metall ichidan chiqib ketishga ulgirmay qoladi va g‘ovaklar hosil qiladi.
Agar payvandlash simi kremniy va marganes bilan legirlangan bo‘lsa, temir oksidi uglerod hisobigagina
qaytarilmasdan, ko‘proq elektrod simi tarkibidagi kremniy va marganes hisobiga qaytariladi. Natijada
uglerod ikki oksidi hosil bo‘lishining oldini olinadi va kristallanish jarayonida payvand chokda
g‘ovaklar hosil bo‘lmaydi. Bu yerda qaytarilish jarayoni quyidagicha kechadi:

2FeO+Si—SiOx+2Fe,
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FeO+Mn—MnO+Fe

Temir oksidini qaytarilish jarayonida hosil bo‘lgan kremniy va marganes oksidlari shlak shaklida
payvandlash vannasi ustida yig‘iladi.

Shunday qilib, karbonat angidrid gazi muhitida payvandlashda g‘ovaklar hosil bo‘lishining
oldini olish uchun payvandlash simi materiali orqali payvandlash vannasiga kremniy va marganes
ko‘rinishidagi qaytaruvchi elementlar kiritilishi yoki tarkibida ma’lum miqdorda kremniy va
marganeslari bo‘lgan Sv-08GS, Sv-08G2S, Sv-12GS kabi payvandlash simlarini qo‘llash tavsiya etiladi.

Payvandlash vannasiga kiritiladigan kremniy va marganeslarning uglerod ikki oksidi hosil
bo‘lishini kamaytirishi suyuq metallni atrofga sachrashini ham kamaytiradi. Ammo qaytaruvchilarning
payvandlash zonasidan atrofga suyuq metallning sachrab isrof bo‘lishini kamaytiruvchi xossalari ham
borligiga qgaramasdan himoya gazlari muhitida payvandlash ancha miqdordagi metallni atrofga sachrab
isrof bo‘lishi bilan kechadi. Suyuq metall zarralari payvand chok va uni atrofiga o‘tirib payvandlanib
qotib goladi. Ularni tozalash ishlari ancha mehnat va material sarfiga olib keladi.

Suyuq metallni atrofga sachrashiga olib keluvchi asosiy sabab uglerodni oksidlanish reaksiyasi
hisoblanadi.

C+0— CO!

Uglerod ikki oksidini suyuq metall ichida portlashga o‘xshab hosil bo‘lishi metall tomchisini
atrofga sachrashini kuchaytiradi.

Sachrashni kelib chiqishiga yana bir sabab elektrod uchidagi o‘sib boruvchi suyuq metall
tomchisini payvand chok vannasi yuzasi bilan qisqa tutashib qolishi hisoblanadi. Tomchini qisqa
tutashuvi payvandlash tokini keskin ortib ketishiga olib keladi va suyuq metalldan iborat o‘tkazgich
ko‘prigi portlab ketadi. Natijada yoy razryadi orasidan atrofga suyuq metall tomchilari sachrashi yuz
beradi. Ular payvandlanayotgan chok atrofiga tushib qotib qoladi. Bu o°‘z navbatida payvand chok
sifatini buzilishiga va metall sarfini ortishiga sabab bo‘ladi.

Shuning uchun himoya gazlari muhitida payvandlashda suyuq metallni atrofga sachrashi
usulning asosiy kamchiligi hisoblanadi. Sachrashni kamaytirishga turli yo‘llar bilan erishish mumkin.

Shunday yo‘llardan biri payvandlash tokini impulsli xolga keltirishdan iborat. Ishchi tokka kuchli
tok impulsini qo‘shish elektrod uchidagi o‘sib boruvchi suyuq metall tomchisini payvand chok vannasi
yuzasi bilan qisqa tutashib qolishidan avval elektrod uchidan uzilib ketishini ta’minlaydi va jarayon
mayda tomchili ko‘chishga o‘tib qoladi.

Agar payvandlash toki orttirilsa ham shunday hodisa yuz beradi: elektrodinamik kuchni ortib
borishi suyuq metall tomchisini siqadi va mayda holda elektrod uchidan uzilib chiqishini, xatto metallni
elektroddan chokka oqib o‘tishini ta’minlaydi. Ammo payvandlash tokini orttirish doim ham mumkin
bo‘lmaydi. Xususan, yupga metallarni payvandlashda yoki vertikal va ship choklarni payvandlashda
tokni orttirib bo‘lmaydi.

Suyuq metallni elektrod uchidan payvand chokka mayda tomchili o‘tishini himoya gaziga
kislorod qo‘shish orqali ta’minlash ham mumkin. Kislorod suyuq metall tomchisini elektrod uchida
ushlab turuvchi yuza tortishish kuchini pastlashini ta’minlaydi. Bu chora ham suyuq metallni atrofga
sachrashini ma’lum darajada kamaytiradi.

Yana bir qo‘shimcha chora bo‘lib suyuq metall tomchisini metall yuzasiga payvandlanib
qolishining oldini olish uchun po‘lat buyumning payvandlanadigan choki atrofiga bo‘r surkab qo‘yish
hisoblanadi.

Shuni ta’kidlash lozimki, himoya gazlari muhitida payvandlashda payvandlash zonasidan suyuq
metall tomchilarini atrofga sachrab isrof bo‘lishini kamaytirishning yuqorida keltirilgan yo‘llari
sachrashni va uning oqibatlarini butunlay bartaraf eta olmaydi.

Xulosa qilib aytish mumkinki, karbonat angidrid gazi muhitida payvandlash usulida payvand
chok sifatini orttirish va uning natijasida usulni ishlab chiqarishda keng qo‘llanilishini ta’minlashning
asosly yo‘nalishlari bo‘lib texnik, texnologik va metallurgik takomillashtirish hisoblanadi.
Foydalanilgan adabiyotlar ro‘yxati
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MASHINASOZLIKDA EKOLOGIK XAVFSIZLIK: CHIQINDISIZ TEXNOLOGIYALARNI
JORIY ETISH
Qo‘chqorov Isroiljon Tavakkal o‘g‘li
Andijon davlat texnika instituti assistenti

Annotatsiya: Ushbu tezisda mashinasozlik sohasida ekologik xavfsizlikni ta’minlash va
chiqindisiz texnologiyalarni joriy etish masalalari yoritilgan. Chiqindilarning kamaytirilishi, qayta
ishlanishi va ishlab chiqarish jarayonida nol chiqindi texnologiyalarni qo‘llash orqali atrof-muhitga
salbiy ta’sirni kamaytirish yo‘llari ilmiy asosda tahlil qilinadi. Shuningdek, ekologik toza ishlab
chigarish madaniyatini shakllantirish bo‘yicha takliflar beriladi.

Kalit so‘zlar: ekologik xavfsizlik, chiqindisiz texnologiya, qayta ishlash, yashil ishlab chiqarish,
ekologik audit, resurs tejamkorlik.

AHHoTaunusi: B maHHON paboTe paccMaTpuBaIOTCS BOIPOCHI OOECIIEUEHUS DKOJIOTHYECKOU
0€30macHOCTM B MAIIMHOCTPOCHHUU  IOCPEACTBOM  BHEAPEHUS  OE30TXOHBIX  TEXHOJIOTHH.
AHaAIM3UPYIOTCS METOABl YMEHBIICHHS, TepepadOTKM H TMOBTOPHOTO HCIOJIB30BAHUS OTXOIOB
MIPOU3BOJICTBA, & TAKXKE MPEIJIOKEHbI PEKOMEHJALMU MO (OPMUPOBAHHUIO KYyJIBTYPBl KOJIOIMUYECKH
YHCTOTO TIPOU3BOICTBA.

KiroueBble cjioBa: sKojormueckass 0e30MacHOCTh, OE30TXOAHBIE TEXHOJOTHH, INepepadoTka,
3eJICHOE MPOU3BOJICTBO, IKOJIOTHIECKHUI ayHT, pecypcocOepekeHue.

Annotation: This thesis addresses the issue of ensuring environmental safety in mechanical
engineering through the implementation of zero-waste technologies. It analyzes methods of reducing,
recycling, and reusing production waste and offers recommendations for promoting eco-friendly
production practices.

Keywords: environmental safety, zero-waste technology, recycling, green manufacturing,
environmental audit, resource efficiency.

Kirish. Global iqlim o‘zgarishi, havoning ifloslanishi va sanoat chigindilarining ortib borayotgani
sanoat tarmoqlarida ekologik xavfsizlik masalasini dolzarb qilib qo‘ymoqda. Aynigsa, mashinasozlik
sohasida ishlab chiqarish natijasida hosil bo‘ladigan chiqindilar (metall qoldiglar, yog‘li emulsiyalar,
gazlar) tabiatga sezilarli zarar yetkazadi. Shu bois, chiqindisiz texnologiyalarni joriy etish va yashil
ishlab chiqarish konsepsiyasiga o‘tish hozirgi kunning muhim vazifalaridan biridir. Ushbu tezisda
ekologik xavfsizlikni oshirishga qaratilgan chiqindisiz texnologiyalar tahlil gilinadi.

Usul (Metodologiya). Tadqiqotda mavjud chiqindi oqimlari, ularning tarkibi va salbiy ta’sir
ko‘rsatish ko‘rsatkichlari tahlil qilindi. Mashinasozlik korxonalarida chiqindisiz texnologiyalarni joriy
etish bo‘yicha xorijiy tajribalar (Yaponiya, Germaniya, Janubiy Koreya) o‘rganildi. Shuningdek,
ekologik audit va LCA (Life Cycle Assessment) metodlari yordamida mahsulotning butun hayotiy sikli
davomida atrof-muhitga ta’siri baholandi. Mahalliy korxonalarda tajriba sifatida chiqindini kamaytirish
usullari qo‘llandi.
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Natijalar. Tahlillar shuni ko‘rsatdiki, chigindisiz texnologiyalarni bosqichma-bosqich joriy etish
orqali mashinasozlik korxonalarida chiqindilar hajmini 35-50% ga kamaytirish mumkin. Qayta
ishlashga yo‘naltirilgan qoldiglar (metall, suyuqliklar) orqali ikkilamchi mahsulot olish yo‘lga qo‘yildi.
Shuningdek, chiqindi gazlarni tozalovchi filtrlar va aylanma suv ta’minot tizimlari yordamida
atmosferaga chigadigan zararli moddalar miqdori normativlarga muvofiglashtirildi. Bu esa ekologik
xavfsizlik darajasini oshirdi.

Muhokama. Chiqindisiz texnologiyalarni joriy etish uchun texnik infratuzilmani yangilash,
xodimlarni ekologik madaniyatga o‘rgatish va monitoring tizimini yo‘lga qo‘yish zarur. Bu
texnologiyalar nafaqat ekologik jihatdan foydali, balki iqtisodiy samarali hamdir: resurslar tejaladi,
chigindilarni utilizatsiya qilish xarajatlari kamayadi va korxona imiji yaxshilanadi. Shu bilan birga,
ekologik qonunchilik talablariga mos kelish orqali jarima va to‘lovlar kamayadi.

Xulosa. Mashinasozlikda ekologik xavfsizlikni ta’minlash uchun chiqindisiz texnologiyalarni
joriy etish bugungi kunda eng muhim strategik yo‘nalishlardan biridir. Ular korxonalarga barqgaror
rivojlanish, ekologik xavfsizlik va iqtisodiy tejamkorlikni uyg‘unlashtirish imkonini beradi. Shuning
uchun ekologik toza ishlab chiqarishni tashkil etish, chigindilarni kamaytirish va qayta ishlash
texnologiyalarini keng joriy etish tavsiya etiladi.
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— Samarqand: SamDU nashriyoti, 2019. — 184 b.
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TRANSPORTDA LOGISTIK TEXNOLOGIYALAR, MDH VA XORIJ MAMLAKATLARI
TAJRIBASI
Raximov Raxmatullo Rafuiqjon o‘g‘li
Andijon davlat texnika instituti “TL” kafedrasi assistenti
Kirish; Logistik texnologiyalarni qo‘llash bazasida Yuklarni transportirovkalashning samarali
tizimini yaratish transport korxonasiga qo‘shimcha Yuklarni jalb qilish imkoniyatini yaratadi.
Transtrade —transport korxonasi va ekspeditorlar, Shuningdek faoliyati tashish bilan bog‘liq
bo‘lgan korxonalarning logistik bo‘limlari uchun dastur hisoblanadi. Bu ko‘p marta foydalanuvchi
transport logistikasini avtomatlashtirish ishlarini muvaffagiyatli amalga oshiruvchi funksiyalar
yig‘indisidan iborat bo‘lgan tizim.
Asosiy afzallik jihatlari:
- Qulay interfeys, kompyuterni bilishning turli  darajasidagi
foydalanuvchilar uchun tuShunarli;
- Dasturni tadbiq gilish mutaxassisni taklif etishni talab etmaydi —
o‘rnatish butunlay avtomatik tarzda;
- Foydalanuvchilar texnik jihatdan qo‘llab-quvvatlanadi.
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Transtrade funksionalning modul tarkibiga ega va bu foydalanuvchiga zaruriy imkoniyatlar bilan
istalgan personal konfiguratsiyasiga ega bo‘lish imkonini beradi, keraksiz funksionalga xarajat
gilmasdan dolzarb va zarur bo‘lgan funksional modulning xarid qilish mumkin.

Dasturga kirish; Korxonaning barcha xodimlari bir vaqtning o‘zida yagona ma’lumotlar bazasi
dasturida ishlashlari va kerakli ma’lumotlarga ega bo‘lishi hamda operativ tarzda o‘zaro xamkorlik
gilishlari mumkin

Xar bir foydalanuvchi parol va login yordamida o‘zining ragami orqali dasturga kirishi mumkin.

43auua nonbsosatena TransTrade

Tizimdan foydalanuvchi oldindan aniq:
Ma’lumotlardan foydalanish uchun ruxsatnomaga;
Xar xil xarakatlar va operatsiyalarni bajarish vakolatiga ega bo‘ladi.

Foydalanuvchining barcha xarakatlari tizim jurnali bayonnomasiga kiritib boriladi. Xuquq va
vakolatlar tizim administratori tomonidan belgilanadi.

«Buyurtmay qatorida buyurtmani bajarish shartlari va barcha asosiy ma’lumotlar ro‘yxatga olinadi,
buyurtmachi (Mijoz) nomi ko‘rsatiladi, transport va haydovchi ajratiladi (Bajaruvchi — xususiy yoki
jalb qgilingan).

Ishning umumiy vaqti buyurtmani bajarishning belgilangan davri bilan aniglanadi, chunki
transport bilan ta’minlash vaqti va buyurtmaning minimum vaqti tanlangan transport turiga bog‘liq
bo‘ladi

Yukni ekspeditsiyalash uchun umumiy vaqtga bir soat qo‘shimcha vaqt qo‘shiladi.

Qo‘shimcha ish sotlari — me’yordan ortiq qo‘shilgan xar qanday ustama vagqt.

Ortish — jo‘natish punkti. Tushirish — gabul qgilish punkti. Ortish-tushirish punkti sifatida bir
manzil yoki bir qancha manzillar yig‘indisi bo‘lishi mumkin.

Buyurtma uchun to‘lov; «To‘lov» qatorida buyurtma bo‘yicha moliyaviy hisob-kitoblar
kiritiladi.Bu erda to‘lovning umumiy summasi, to‘lov muddati va vagqti ko‘rsatiladi.

Agar tariflash nafaqat formula bo‘yicha foyizda yoki qayd qilingan stavkalarda soatbay to‘lov
bo‘yicha, masalan Yuk xajmi, tonnaji, kilometri uchun hisoblangan bo‘lsa “Qiymat tarkibi” bloki
maxsus tariflar bo‘icha summani hisoblash uchun mos keladigan birliklar sonini kiritish imkonini beradi.

Mijozlar bazasi; Barcha buyurtmasilar - jismoniy va yuridik shaxslar Mijozlar bazasi blokida
saglanadi.
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Mijoz kartochkasi rekvizitlarni Saqlashning tartibi uchun qatorlar yig‘indisini o‘zida aks ettiradi
Mazkur rekvizitlar hisobot va xujjatlarni rasmiylashtirishda ishlatiladi.

Mijozlar turli nomlangan kategoriyalarga Bo‘linishi mumkin.Har bir mijozga telefon raqamlari
bilan alogada bo‘luvchi bir nechta shaxslarni biriktirish mumkin.

Agar mijozga individual tariflar bo‘yicha xizmat ko‘rsatilsa unga xar bir transport tipi bo‘yicha
Alohida giymat nomini berish mumkin.

Alohida giymat yo‘q bo‘lgan hollarda umum gabul gilingan tariflar amalda bo‘ladi.

Mijozni izlash ; Buyurtmani rasmiylashtirishda zarur bo‘lgan buyurtmachini topish Qulay bo‘lishi
uchun Mijozni izlash bazasi xizmat qiladi. Kalit so‘zni kiritishning o°‘zi kifoya - mijoz tezda topiladi.
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Kalit so‘z sifatida korxonaning gisqgartirilgan nomi, buyurtmachining ismi yoki rekviziti
yozilishi mumkin.
Aniqlashtirish uchun mijoz kategoriyasi ko‘rsatilishi mumkin.
Bajaruvchilar bazasi; Barcha haydovchilar va transportvositalari — xususiy va jalb
gilinganlar — Bajaruvchilar bazasida saglanadi.
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Bajaruvchi kartochkasi o‘zida rekvizitlarni saglashni tartiblashtirish uchun qatorlar yig‘indisini
aks ettiradi.

Rekvizitdagi ma’lumotlar xujjat va hisobotlarni shakllantirishda
ishlatiladi Har bir bajaruvchiga transport vositasi va xaydovchilarning turlicha sonini biriktirish
mumkin.

Bajaruvchini izlash; Kerakli transport vositasi va haydovchini tanlash qulay bo‘lishi uchun
buyurtmani bajarish uchun «Bajaruvchini tanlash» bloki xizmat qiladi.

Qulay bo‘lishi uchun Mijozni izlash bazasi xizmat qiladi. Kalit so‘zni kiritishning o‘zi kifoya -
mijoz tezda topiladi
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Kalit so‘z sifatida korxonaning qisqartirilgan nomi, haydovchining ismi, transport ragami yoki
markasi yozilishi mumkin.
Aniqlashtirish uchun zarur bo‘ladigan transport tipi ko‘rsatilishi mumkin.
Transport tipi va tariflari
><j

HarmernosaHre:

I1.5 T [E24+1] usHnTE

T B e e e O RO

EpermAa Noaas-i-i TRadcnopTa: El Himlm) :: I
FHHFManNnEHOSE EpSEA Sakmasal EZ:DD :: I

— Taprdr Mo »rac auaSHeFbBo

ForenT Lleno AT ene
1 mac = [450,00 pws. | 1 mac = [337,.50 pws. |
1 Em = [26,00 pwiE. 1 1 Em = [19,50 pwis. 1
1 r — [o,00 ps. I | 1 — |o.oo pws. |
1 M3 = [0,00 pwS. 1 1 m3 = [0,00 pws. 1
T aprideesaz

WIF [l = e . I

HI=MSHHTE I

HaannmTe I

I CoMPpaHHTE I T HEHS I

Tariflar transport tipiga biriktiriladi. Barcha tarif stavkalari mijoz uchun alohida va bajaruvchi
uchun alohida beriladi.

har bir transport tipiga istalgan holda nomlangan tariflarni biriktirish mumkin, masalan:

«2 s dan ko ‘p», «VIPy, «Dam olish kuniy, «Markaz», «Aylanma yo ‘ldan tashqarida» va Shu kabi.
Shuningdek transport tipiga umumgabul gilingan stavka — standart tarif berish mumkin.

Qayd qilingan tarif; Qayd qilingan stavkalar — bu aniq marshrutdagi 1 reys uchun belgilangan
tarif.

tarif stavkalari alohida mijoz uchun va alohida bajaruvchi uchun beriladi.

Bunday tarifning nom marshrutlar orqali yig‘iladi — jo‘natish punktida va qabul qilish punktida.
Punktlar sifatida shahar yoki manzil bo‘lishi mumkin.
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Hisoblash formulasi; Agar summa bajaruvchi yoki dispetcherga buyurtma summasining foiz
stavkasi bo‘yicha aniqlansa yoki boshga matematik qoidalar bo‘yicha isoblansa hisoblash formulasi
ushbu hisoblash qoidasini sozlashga imkon beradi. O‘rnatilgan formulalar buyurtma oynasida
avtomatik tarzda qo‘lllaniladi

Quyidagi shartlarga ko‘ra xar xil Formulalardan foydalanish ko‘zda tutilgan:

- naqd va naqdsiz hisob-kitoblar;
- xususiy yoki jalb gilingan bajaruvchi.

Shuningdek, hisoblash formulasi yordamida hisoblash tartibiga bog‘liq holda buyurtma
summasini avtomatik korrektirovkalashni sozlash mumkin (masalan, agar moliyaviy operatsiyalarda
aniq bir ustama yoki komissiyalar amal qilsa).

To‘lov hujjatlari; Yaratilgan buyurtma bo‘yicha mijoz uchun to‘lov xujjatlarini shakllantirish va
pechatga berish mumkin:

— hisob;
— hisob-faktura;
— bajarilgan ishlar bo‘yicha akt.

Xar bir buyurtma haydovchining F.I.SH., transport va marshrut ko‘rsatilgan holda alohida xizmat
xujjatlarida namoyon bo‘ladi.

Xujjatlar individuallashtirish maqgsadida tahrirlash oson bo‘lgan MS Excel formatida blank-
shablonlarga asoslanib shakllantiriladi.Xujjatgakorxonaning logotipini, hohlagan tekst ko‘rinishidagi
ma’lumotlarni va imzolangan xujjatning elektron shaklini shakllantirish uchun imzo bilan muhrning
skanerlangan rasmini ham qo‘shish mumkin.

Barcha to‘lov xujjatlari jurnalda saqlanadi, ko‘rish va keyinchalik pechat gilish mumkin bo‘ladi.

Transport logistikasi texnologiyalari MDH va vaziyatda turli darajadagi bo'lib, har bir o'ziga xos
xususiyat va innovatsiyalarni joriy etgan. olingan MDH va sabablarga ko'ra qisqacha solishtirib
chiqamiz.

Xulosa; Transportda logistik texnologiyalarni rivojlantirish zamonaviy iqtisodiyotning ajralmas
qismiga aylanib bormoqda. Bugungi kunda MDH davlatlari va xorijiy mamlakatlar tajribasi shuni
ko‘rsatmoqdaki, logistika tizimini transformatsiya qilish orqali transport sohasida samaradorlikni keskin
oshirish, xarajatlarni kamaytirish va xizmat sifatini yaxshilash mumkin.

MDH davlatlari, xususan, Rossiya, Qozog‘iston va Belarusda logistikani raqamlashtirish,
avtomatlashtirish va multimodal tashish tizimlarini keng joriy etish yo‘lida muhim qadamlar
tashlanmoqda. Misol uchun, Rossiyada "Avtodor" tizimi orqali avtomobil yo‘llarida yuk oqimlarini
boshqarish ragamli axborot tizimlariga asoslangan. Qozog‘iston esa Xitoy — Yevropa yo‘nalishida tranzit
yuklar uchun zamonaviy logistika markazlarini tashkil etmoqda.

Xorijiy mamlakatlar, aynigsa Germaniya, Yaponiya, AQSh va Xitoyda logistik texnologiyalar
sohasida innovatsion yechimlar faol qo‘llanilmoqda. Ularda quyidagi ilg‘or yondashuvlar
muvaftfaqiyatli joriy etilgan:

Just-In-Time (JIT) va Lean logistics ishlab chiqgarish bilan uzviy bog‘langan transport tizimini
yaratadi;

Supply Chain Management (SCM) orqali yuk harakatining barcha bosqichlarini integratsiyalash;

Al IoT, Big Data asosidagi aqlli logistika tizimlari bilan real vaqt rejimida boshqaruv;
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Green logistics yondashuvi orgali ekologik xavfsiz transport tarmogqlari yaratish.

Shunday qilib, MDH davlatlari tajribasi texnologik yangilanish yo‘lidagi harakatlarni ifodalasa,
rivojlangan xorijiy davlatlar logistikani to‘liq ragamlashtirish va avtomatlashtirish bosqichiga o‘tgan.
O‘zbekiston uchun ushbu tajribalarni tahlil qilish va ularni milliy transport tizimiga moslashtirish
transport-logistika infratuzilmasining raqobatbardoshligini oshirishda muhim strategik omil bo‘lib
xizmat qiladi.
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LOGISTIK TEXNOLOGIYA TUSHUNCHASI, DOLZARB MUNOZARALAR VA YANGI
YO‘NALISHLAR
Raximov Raxmatullo Rafigjon o‘g‘li
Andijon davlat texnika instituti
Transport logistikasi kafedrasi assistenti

Annotatsiya: Transport logistikasi sohasida ham texnologiyalarni to‘g‘ri tanlash va samarali
qo‘llash orqali yuk tashish jarayonlari optimallashtirilmoqda, xarajatlar kamaymoqda va xizmat sifati
oshmoqda. Har bir tashish turining o‘ziga xos xususiyatlariga mos texnologik sxemalarning ishlab
chiqilishi logistik tizimning barqaror faoliyat yuritishini ta’minlaydi. Mazkur maqolada omborlarda
bajariladigan xizmatlarni ragamlashtirish masalasi ko’rib chiqilgan.

Kalit so’zlar: Logistik texnologiya, Transport texnologiyasi, Time-based logistics (aniq vaqt
ko‘lamidagi logistika), Value added logistics (qo‘shimcha giymatli logistika), Virtual logistics (virtual
logistika), E-logistics (elektron logistika).

KOHIEMNIHUA JOTMCTUYECKHUX TEXHOJIOTMH, TEKYIIUE JIEBATHI M
HOBBIE HATIPABJIEHUS

AHHoTauusi: B o0nmacTu TpaHCHOPTHOW JIOTUCTHKH TAaKKe ONTHUMU3MPYIOTCS TPOLECCH
JOCTaBKH, CHIDKAIOTCS 3aTPAThl U MOBBIIIAETCS KAYECTBO OOCITY>)KUBAHHMSI 32 CUET MPABUIIBLHOTO BEIOOpa
1 3GPEKTUBHOTO NPUMEHEHHUsI TeXHOJOTHi. Pa3paboTka TEXHONIOTHYECKHX CXEM, COOTBETCTBYIOLIMX
crienr(rKe K0T BUIA TIEPEBO30K, 00ECIIEUNBACT YCTOHYNBOE (PYHKIIMOHUPOBAHNE JIOTUCTHYECKOM
cucrteMbl. B naHHOH cTaThbe pacCMOTPEH BONPOC OLM(POBKH YCIIYT, BBIMOIHAEMBIX HA CKIIATaX.

Kawuesrble ciioBa: JlorncTiueckne TEXHOJIOTHH, TPAHCIIOPTHBIE TEXHOJIOTHH, JIOTUCTHKA Ha
OCHOBE BpeMEHH (TOYHas JIOTUCTHKA B MaciiTadbe BpeMeHH), Jloructuka ¢ 100aBIEHHON CTOMMOCTBIO
(Jloructuka ¢ J00aBIEHHOMW CTOMMOCTBIO), BUpPTyaJibHas JIOTUCTHKA (BHpTyajbHas JOTHCTHKA),
ANIEKTPOHHAS JIOTUCTHKA (NIEKTPOHHAS JIOTUCTHKA).

THE CONCEPT OF LOGISTIC TECHNOLOGY, CURRENT DISCUSSIONS AND NEW
DIRECTIONS

Abstract: In the field of Transport Logistics, both through the correct selection and effective
application of technologies, shipping processes are optimized, costs are decreasing, and the quality of
Service is increasing. The development of technological schemes corresponding to the specifics of each
type of transport ensures a stable functioning of the logistic system. This article considers the issue of
digitization of services performed in warehouses.
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Kirish; Logistika har bir sohaning rivojlanishiga keyingi yillarda yangi logistik yondashuv, ya’ni
integrallashgan yondashuv shakllandi va keng qo‘llanilmoqda. Bu yondashuv aslida marketing usulining
yanada takomillashtirilgan varianti bo‘lib, u hozirgi davrda biznesni rivojlantirishning yangi shart-
sharoiti va omillaridan kelib chigadi. Ular quyidagilardan iborat:

- bozor sharoitini yangicha tushunish va logistikani firmaning samarali raqobatlashishiga imkon
beruvchi strategik elementi sifatida qabul qilish;

- logistik hamkorlar orasida munosabatlarning integratsiyalashuvi va yangi tashkiliy va samarali
istigboli;

- texnologik imkoniyatlarning radikal o‘zgarishi, xususan, moslashuvchan ishlab chiqarish va
axborot-kom’pyuter texnologiyalari, ular orasida ishlab chigarish va sotish borasida yangi
imkoniyatlarning yuzaga kelishi[1].

Texnologiya — kerakli natijaga erishish uchun usul va vositalar to‘plami hisoblanib, keng
ma’noda — amaliy muammolarni hal qilish uchun ilmiy bilimlarni qo‘llash tushuniladi. Texnologiya
ishlash usullari, ularning rejimi va harakatlar ketma-ketligini o‘z ichiga oladi.

Logistik texnologiva — bu o‘zida aniq logistik konsepsiyani mujassamlashtiruvchi va
muvofiqglashgan axborot tizimi bilan qo‘llab-quvvatlanuvchi, logistik tizimda ma’lum logistik
funksiyani bajaruvchi standartlashgan algoritmdir. Logistik texnologiya tushunchasi yangi
tushunchalardan biri bo‘lib, asosan g‘arb mamlakatlarida yuzaga kela boshlagan.

Xozirgi paytda logistik texnologiya atamasi ham ko‘plab sohalarda qo‘llinilmoqda[2].

Logistikaning tarixiy rivojlanishida quyidagi logistik texnologiyalar jadal rivojlanishga
erishdi:

- RP—Requirements/resource planning (resurslarni/talabni rejalashtirish);

- JIT — Just-in-time ( “ayni vaqtida”);

- LP — Lean Production («tejamkor ishlab chigarishy).

Undan tashqari oxirgi paytlarda paydo bo‘lgan logistik konsepsiya/texnologiyalar sifatida
quyidagilarni ko‘rsatish mumkin:

- DDT — Demand-driven techniques (talabga mo‘ljallangan logistika);

- SCM - Supply chain management (etkazib berish zanjirini boshgarish);

- Time-based logistics (anig vaqt ko‘lamidagi logistika);

- Value added logistics (qo‘shimcha giymatli logistika);

- Virtual logistics (virtual logistika);

- E-logistics (elektron logistika)

Transport faoliyatida xam tashish texnologiyalarini ishlab chiqish va qo‘llash Yuklarni etkazish
samaradorligiga erishishga qaratiladi.

Transport texnologiyasi tushunchasi yuk va yo‘lovchilar harakatini ta’minlovchi usullar va yo‘l-
yo‘riglar majmuini, ya’ni transport mahsulotlarini yaratish bo‘yicha ma’lum texnologik jarayonni
anglatadi.

Yugqorida keltirilgan har bir tashish turining texnologiyasi, tashkil etilishi va boshqarilishi
ma’lum xususiyatlarga ega, ammo har bir turda yuk tashib etkazilishining ma’lum darajada umumiy
texnologik sxemalari mavjud (1 - rasm).

Transport logistikasi sohasida ham texnologiyalarni to‘g‘ri tanlash va samarali qo‘llash orqali
yuk tashish jarayonlari optimallashtirilmoqda, xarajatlar kamaymoqda va xizmat sifati oshmoqda. Har
bir tashish turining o‘ziga xos xususiyatlariga mos texnologik sxemalarning ishlab chiqilishi logistik
tizimning barqaror faoliyat yuritishini ta’minlaydi[3].

Umuman olganda, logistik texnologiyalarning dolzarb yo‘nalishlari ularni strategik darajada
boshqarishni talab qiladi. Yangi yondashuvlarni amaliyotga tatbiq etish esa logistika sohasida
raqobatdosh ustunlikka erishish uchun muhim omil bo‘lib qoladi.
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zamonaviy logistika tizimining ajralmas qismi bo‘lib, bozordagi raqobatbardoshlikni oshirish,
mijozlarga xizmat ko‘rsatish sifatini yaxshilash va operatsion xarajatlarni kamaytirishga qaratilgan.
Bugungi kunda dunyo bo‘yicha qo‘llanilayotgan ilg‘or logistik texnologiyalar, jumladan, JIT (Just-in-
Time), LP (Lean Production), SCM (Supply Chain Management) kabi yondashuvlar samarali
boshqaruvni ta’minlab, transport-logistika tizimini modernizatsiya qilishda muhim ahamiyat kasb
etmoqda[4].

Logistik texnologiyalarni qo‘llash nafaqat ishlab chiqarish va ta’minot tizimida, balki transport
faoliyatida ham yuqori natijalarni kafolatlaydi. Aynigsa, transport texnologiyalarini to‘g‘ri tanlash va
joriy etish — yuklarni o°z vaqtida, ishonchli va iqtisodiy jihatdan maqgbul tarzda yetkazib berishda hal
qiluvchi omil hisoblanadi[5].

Shu bois, logistik texnologiyalarni chuqur o‘rganish, ularning dolzarb yo‘nalishlari, afzalliklari
va joriy etish usullarini amaliyotga tatbiq etish — zamonaviy logistika tizimlarini barpo etish va
rivojlantirishda muhim bosqich hisoblanadi.
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SANOAT KORXONALARIDA MEHNAT MUHOFAZASI MADANIYATINI OSHIRISH
ORQALI ISHLAB CHIQARISHDAGI BAXTSIZ HODISALAR SONINI KAMAYTIRISH
Tadjiboyev Bunyodbek Qosimjon o‘g‘li
Andijon davlat texnika instituti, “Mehnat muhofazasi” kafedrasi assistent

Annotatsiya

Mazkur maqolada sanoat korxonalarida mehnat muhofazasi madaniyatining holati, uning
ishchilarning salomatligi va xavfsizligiga ta’siri hamda baxtsiz hodisalarni kamaytirishdagi roli tahlil
qilinadi. Tadqiqot davomida ishlab chiqarishdagi xavf omillari, ish joylaridagi xavfsizlik choralari,
mehnat muhofazasi bo‘yicha o‘quv-treninglar va xodimlar ongidagi xavfsizlik madaniyati darajasi
o‘rganildi. Natijalarga ko‘ra, korxonada mehnat muhofazasiga doir tizimlashtirilgan yondashuv va
muntazam treninglar orqali baxtsiz hodisalar soni sezilarli kamayishi mumkin. Magolada zamonaviy
yondashuvlar asosida takliflar ham ilgari surilgan.

Kalit so‘zlar: mehnat muhofazasi, sanoat xavfsizligi, baxtsiz hodisa, ishlab chiqgarish,
xavfsizlik madaniyati.

AHHOTANUA

B naHHOI cTarbe aHANM3UPYETCS COCTOSIHHE KYJIBTYPHI OXpaHbI Tpy[da Ha MPOMBIIUICHHBIX
NPEANPUATHSX, €€ BIUSHUE Ha 3I0POBbE U 0€30MacHOCTh paOOTHHKOB, a TAKXKE €€ POJIb B CHIKCHUH
aBapuitHOCTH. B X0/1e nccnenoBanus u3y4aaich GakTopbl pucka Ha MPOU3BOJCTBE, MEPHI O€30MIaCHOCTH
Ha pabodmx Mecrax, OOydeHHE IO OXpaHe TPYNa, YPOBEHb KYyJIBTYpbl O€30IaCHOCTH B CO3HAHUU
pabotHukoB. Ilo pe3ynpraTaMm CHUCTEMHBIH MOAXON K OXpaHe Tpyda Ha MPEANPHITAU U PETYISIpHOE
oOyueHHE TO3BOJISIOT CYLIECTBEHHO CHHM3HMTH KOJMYECTBO aBapuil. B crarbe Takke BBIIBUTAIOTCS
MIPEIOKEHNSI, OCHOBAHHBIC HA COBPEMEHHBIX MOAXO/IAX.

KaioueBble cjioBa: oxpaHa TpyJa, NMPOMBINUIEHHAs Oe30MacHOCTh, HECYACTHBIM CIydai,
MIPOU3BOJICTBO, KYJIbTypa 0€30IacCHOCTH.

Abstract

This article analyzes the state of occupational safety culture at industrial enterprises, its impact
on the health and safety of workers, and its role in reducing accidents. The study examined risk factors
at work, safety measures at workplaces, occupational safety training, and the level of safety culture in
the minds of workers. According to the results, a systematic approach to occupational safety at the
enterprise and regular training can significantly reduce the number of accidents. The article also puts
forward proposals based on modern approaches.

Keywords: occupational safety, industrial safety, accident, production, safety culture.

Kirish

Sanoat rivojlanib borgani sari ishlab chiqarishdagi mehnat xavfsizligini ta'minlash masalasi
tobora dolzarb bo‘lib bormoqda. Ishchilar salomatligiga putur yetkazuvchi omillar, baxtsiz hodisalar va
texnika xavfsizligiga rioya qilinmasligi ko‘plab korxonalarda haligacha muammo bo‘lib qolmoqda.
Baxtsiz hodisalar nafaqat inson salomatligi, balki korxona iqtisodiy barqarorligiga ham jiddiy ta’sir
ko‘rsatadi. Dunyo tajribasi shuni ko‘rsatadiki, xavfsizlik madaniyati shakllangan davlatlarda
(Germaniya, Yaponiya kabi) jarohatlar soni kamroq. O‘zbekiston ham mehnat muhofazasi bo‘yicha
muhim islohotlarni amalga oshirmoqda. 2016-yilgi “Mehnatni muhofaza qilish to‘g‘risida”gi Qonun va
Biroq ko‘plab korxonalarda ushbu tizim amalda to‘liq ishlamayapti. Mazkur maqola sanoat
korxonalarida mehnat muhofazasi madaniyatining holatini o‘rganish, xavfsizlik bo‘yicha ongni
shakllantirish va baxtsiz hodisalar sonini kamaytirish mexanizmlarini aniqlashga garatilgan [1;2].

Tadqiqot usullari

Ushbu tadqiqot sanoat korxonalarida mehnat muhofazasi madaniyati darajasini baholash va uni
oshirish yo‘llarini aniqlash maqsadida olib borildi. Tadqiqot predmeti sifatida Andijon viloyatida
faoliyat yurituvchi o‘rta hajmdagi mashinasozlik korxonasi tanlandi. Korxonada mavjud xavfsizlik
holati, xodimlarning mehnat muhofazasiga oid bilimlari, ularning himoya vositalaridan foydalanish
madaniyati va korxona rahbariyati tomonidan amalga oshirilayotgan profilaktik choralar tahlil qilindi.
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Tadqiqotda sifat va miqdoriy tahlil usullari qo‘llanildi. Miqdoriy tahlil uchun korxona xodimlari
o‘rtasida anonim so‘rovnoma o‘tkazildi. So‘rovnoma 20 ta yopiq va yarim ochiq savollardan iborat
bo‘lib, unda xodimlarning xavfsizlikka bo‘lgan munosabati, bilim darajasi va muammolar haqidagi
fikrlari o‘rganildi. So‘rovnomada 50 nafardan ortiq xodim gatnashdi. Shuningdek, 10 nafar bo‘linma
rahbarlari bilan chuqurlashtirilgan intervyular o‘tkazildi. Ular orqali korxonadagi xavfsizlik siyosati,
nazorat mexanizmlari va hujjatlashtirish amaliyoti bo‘yicha aniq ma’lumotlar olindi. Bundan tashqari,
2022-2024-yillar davomida korxonada sodir bo‘lgan mehnat shikastlanishlari holatlari, ularning
sabablari va ko‘rilgan chora-tadbirlarga doir hujjatlar ham o‘rganildi.
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1-rasm. Korxonada ish joyidagi baxtsiz hodisalar dinamikasi

Statistik tahlil orqali ushbu holatlar sonining yilma-yil dinamikasi aniglanib, xatar omillar
belgilandi. Korxonaning ichki mehnat muhofazasi bo‘yicha buyrug‘i, trening jurnallari va xavfsizlik
bo‘yicha yillik rejalar ko‘zdan kechirildi. Xorijiy tajribani o‘rganish maqgsadida Germaniya, Yaponiya
va Rossiyada qo‘llanilayotgan xavfsizlik madaniyati yondashuvlari tahlil qilindi. Bu boradagi ilmiy
magqolalar, xalqaro tashkilotlar (ILO — Xalgaro Mehnat Tashkiloti) hisobotlari va ISO 45001 standartlari
asos sifatida olindi. Tadqiqot natijalari muammoli jihatlarni aniqlash, mavjud yondashuvlarning
samaradorligini baholash hamda samarali takliflar ishlab chiqish imkonini berdi. Barcha yig‘ilgan
ma’lumotlar Excel dasturida qayta ishlanib, diagrammalar orqali tahlil qilindi va ilmiy asoslangan
xulosalar chiqarildi [5].

Tadqiqot natijalari

Tadqiqot davomida korxonadagi mehnat muhofazasi tizimining amaldagi holati va xodimlar
o‘rtasida xavfsizlik madaniyatining shakllanish darajasi chuqur tahlil gilindi. O‘tkazilgan so‘rovnoma
natijalariga ko‘ra, ishtirok etgan 50 nafar xodimning 64 foizi o‘z ish joyida xavfsizlik bo‘yicha
muntazam ko‘rsatma yoki trening olmaganini bildirgan. 72 foiz xodim esa shaxsiy himoya vositalaridan
faqat rahbariyat nazorat gilgan vaqtlardagina foydalanishini tan oldi. Bu holat xavfsizlik madaniyati
faqat rasmiy talablarga asoslanganini, ongli ichki ehtiyoj sifatida shakllanmaganini ko‘rsatadi.

Shuningdek, intervyu orqali aniglanishicha, korxonada xavfsizlik siyosati mavjud bo‘lishiga
qaramasdan, u amaliyotda yetarli darajada ishlamaydi. Bo‘linma rahbarlarining aksariyati xavfsizlik
bo‘yicha hujjatlar to‘ldirilishini nazorat qilishadi, biroq ishchilar bilan amaliy treninglar yoki real xavf-
xatarni baholash mashg‘ulotlari kam o‘tkaziladi. Bu esa mehnat muhofazasi siyosatining ko‘proq
“qog‘ozbozlik” shaklida qolayotganidan darak beradi.

Korxonaning so‘nggi uch yillik statistikasi o‘rganilganda, 2022-yilda 7 ta, 2023-yilda 5 ta,
2024-yilda esa 3 ta ishlab chiqarish bilan bog‘liq baxtsiz hodisa qayd etilgan. Ushbu ko‘rsatkichlar
umumiy son jihatidan kamaygan bo‘lsa-da, ularning sabablari asosan xodimlarning beparvoligi va
xavfsizlik bo‘yicha yo‘rignoma va belgilarni e’tiborsiz qoldirishi bilan bog‘liq ekani aniglandi. Ya’ni,
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hodisalar sonining kamayishi tashkilot tizimli ishlayotgani emas, balki ba’zan ish hajmi pasayganiga
bog‘liq bo‘lishi ham mumkin.

Tahlil davomida shuningdek, korxonada ishga qabul qilishda xavfsizlik bo‘yicha dastlabki
yo‘rignoma berilishi yo‘lga qo‘yilgani, ammo uning samaradorligi pastligi kuzatildi. Ko‘pchilik
ishchilar bu yo‘rignomani eslab qolmasligini, undan real hayotda foydalanmasligini bildirgan. Bu esa
yo‘rignomaning  shaklan o‘tilayotganini, amalda esa xodimlarda xavfsizlik refleksini
shakllantirmayotganini ko‘rsatadi. Umuman olganda, tadqiqot natijalari shuni ko‘rsatdiki, korxonada
mehnat muhofazasi tizimi mavjud bo‘lsa-da, uning madaniyat darajasi sust rivojlangan. Xodimlar
xavfsizlikni hali ham tashqi nazorat ostida bajariladigan majburiyat sifatida qabul gilishmoqda. Ushbu
holat xavfsizlik madaniyatini ongli yondashuvga aylantirish, doimiy o‘qitish, xatarlarni baholash va
tahlil qilish tizimlarini kuchaytirish zaruratini yuzaga chigqarmoqda.

Muhokama

Tadqiqot natijalari shuni ko‘rsatdiki, korxonada mehnat muhofazasi bo‘yicha ma’lum bir
huquqiy va tashkiliy tizim mavjud bo‘lishiga qaramay, xavfsizlik madaniyati yetarlicha shakllanmagan.
Xodimlarning himoya vositalaridan foydalanish darajasi, xavfsizlik bo‘yicha bilimlari va unga bo‘lgan
munosabatlari sust ekani, bu sohada chuqur islohotlarga ehtiyoj borligini ko‘rsatmoqda. Aynigsa,
so‘rovhoma va intervyular natijasida aniqlanganidek, ko‘plab xodimlar xavfsizlik bo‘yicha
ko‘rsatmalarni faqat tashqi nazorat ostida bajarayotgani bu jarayonni ichki ehtiyoj emas, balki
majburiyat sifatida ko‘rayotganidan dalolat beradi. 2022-2024-yillar davomida baxtsiz hodisalar
sonining kamaygani ijobiy tendensiya bo‘lsa-da, bu faqat statistik ko‘rsatkichlar orqali baholab
bo‘lmaydi. Chunki hodisalar sabablari orasida beparvolik, e’tiborsizlik va yo‘rignomalarni noto‘g‘ri
tushunish kabi omillar haligacha asosiy o‘rinni egallamoqda. Bu esa xavfsizlik bo‘yicha berilayotgan
bilimlarning sifat jihatdan yetarli emasligini anglatadi.

Germaniya, Yaponiya va Rossiya tajribasi tahlili shuni ko‘rsatadiki, ushbu davlatlarda
xavfsizlik madaniyatini shakllantirishga tizimli yondashuv mavjud. Jumladan, Germaniyada har bir ish
joyida xatarlarni baholash majburiy bo‘lib, xavfsizlik bo‘yicha treninglar real holatlarga asoslanadi.
Yaponiya esa “zero accident” (nol hodisa) tamoyiliga asoslanib, xodimlarda xavfsizlikni ichki ehtiyoj
sifatida shakllantirishga katta urg‘u beradi. Rossiyada esa sanoat xavfsizligi “Texnika xavfsizligi
pasporti” orqali qat’iy nazorat qilinadi. Mazkur xorijiy tajribalardan kelib chiqib, O‘zbekiston sanoat
korxonalarida xavfsizlik madaniyatini oshirish uchun bir nechta ustuvor yo‘nalishlar belgilanishi lozim:
birinchidan, xavfsizlik bo‘yicha ta’lim va malaka oshirish kurslarini muntazam o‘tkazish; ikkinchidan,
treninglar va yo‘rignomalarni real stsenariylar asosida ishlab chiqish; uchinchidan, xatarlarni baholash
va monitoring qilish tizimini raqamlashtirish orqali doimiy nazoratni kuchaytirish. Xodimlarning o‘z
xavfsizligiga nisbatan mas’uliyatini oshirish maqsadida ichki motivatsion mexanizmlarni — masalan,
xavfsiz ishlagan xodimlarni moddiy rag‘batlantirish yoki tan olinish tizimlarini joriy etish maqgsadga
muvofiq bo‘ladi. Shu orqali mehnat muhofazasi borasida nafaqat tashkiliy, balki madaniy yondashuv
ham shakllanadi [3;4].

Xulosa

O‘tkazilgan tadqiqotlar va tahlillar asosida sanoat korxonalarida mehnat muhofazasi tizimining
mavjudligi yetarli emasligi, balki uning amalda qanday ishlayotgani muhim ekani yana bir bor
tasdiqlandi. Xodimlarning ishlab chiqarish jarayonida sodir bo‘layotgan jarohatlanishlari, xavfsizlik
qoidalariga rioya qilmasligi va bu holatlarning asosiy sababi sifatida beparvolik, yetarli
tushuntirishlarning yo‘qligi va nazoratning sustligi aniqlangan. So‘rovnoma va intervyu natijalari shuni
ko‘rsatdiki, xavfsizlik bo‘yicha berilayotgan yo‘rignomalar ko‘p hollarda faqat rasmiyatchilik uchun
o‘tkaziladi, ularning mazmuni va foydasi esa xodimlar ongida yetarlicha aks etmaydi. Shuningdek,
statistik tahlillar oxirgi yillarda baxtsiz hodisalar sonining kamayganini ko‘rsatgan bo‘lsa-da, bu holat
xavfsizlik darajasining oshganini emas, balki vaqtinchalik tashqi omillarning ta’sirini ifodalashi
mumkin. Xorijiy tajriba, xususan Germaniya, Yaponiya, Rossiya va Xitoy davlatlari misolida
ko‘rilganidek, xavfsizlik madaniyati xodimlarning ongiga singdirilmasa, rasmiy tizimlarning o°zi yetarli
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bo‘lmaydi. Shu boisdan, mehnat muhofazasi tizimini takomillashtirishda nafagat huquqiy va tashkiliy
mexanizmlarni mustahkamlash, balki har bir xodimda xavfsizlikka ongli munosabatni shakllantirish
zarur. Yakuniy xulosa sifatida aytish mumkinki, sanoat korxonalarida ish joyidagi xavfsizlikni
ta’minlash — bu yakkama-yakka harakat emas, balki ish beruvchi, xodim va davlat nazorat organlarining
o‘zaro hamkorlikdagi faoliyati natijasidir. Faqatgina jamoaviy yondashuv, doimiy o‘qitish, monitoring
va rag‘batlantirish tizimi orqali jarohatlarning oldini olish va sog‘lom, xavfsiz mehnat muhitini
ta’minlash mumkin bo‘ladi.
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OMBORLAR FAOLIYATINI AVTOMATLASHTIRISHDA MOBIL ROBOTLARNING O'RNI
Xolmurotov Botirjon Tursinboyevich
Andijon davlat texnika instituti

Annotatsiya: Ushbu maqolada mahsulotlarni saqlash omborxonalarining faoliyatini
avtomatlashtirish uchun mobil (ko‘chma) g‘ildirakli robotlar qo‘llanadigan robototexnika kompleksini
yaratish masalasi ko‘rib chiqilgan va yoritilgan, shuningdek, tizimning ishlashini tavsiflovchi
algoritmlar keltirilgan.

Kalit so‘zlar: avtomatlashtirish, mobil robot, boshqaruv algoritmi, marshrut, ombor.

AHHOTanmus: B JaHHOM cCTaTbe paccMarpuBaeTCd W OCBEIIAETCA BOMPOC CO3JIaHUS
POOOTOTEXHMUECKOTO KOMILIEKCa, B KOTOPOM HCIIONB3YIOTCS MOOWIIbHBIE (IIEPEHOCHBIE) KOJIECHBIE
POOOTHI [T aBTOMATU3AIUH JIEATEIILHOCTH CKJIAJIOB 110 XPAHEHUIO MPOAYKIUH, & TAKXKE MMPHUBEICHBI
QJITOPUTMBI, OITUCHIBAIOIINE PAOOTy CUCTEMBI.

KuroueBble cioBa: aBTOMarusaiusi, MOOWIBHBIM pOOOT, aJrOPUTM YIpPAaBIEHUS, MapuUIPyT,
CKJIQJI.

Annotation: This article discusses and highlights the issue of creating a robotic complex that
uses mobile (portable) wheeled robots for automating the activities of storage warehouses for products.
Additionally, algorithms describing the operation of the system are presented.

Keywords: automation, mobile robot, control algorithm, route, warehouse.

Kirish. Hozirgi texnika va texnologiya shiddat bilan rivojlanayotgan bir davrda texnologik
jarayonlarni avtomatlashtirish vazifasi turli ishlab chiqarish sohalariga tobora chuqurroq kirib
bormoqda. Avtomatlashtirish uchun katta potentsialga ega sohalardan biri bo‘lgan, mahsulotlarni
saqlovchi omborlar faoliyatida ombor binolaridagi texnologik jarayonlar o‘rtasidagi o‘zaro ta’sirdir.

Adabiyotlar tahlili va metodologiya. Ushbu sohada avtomatlashtirishni ta’minlovchi
usullardan biri - omborlarda amalga oshiriladigan harakatlarni avtomatlashtirish uchun mo‘ljallangan
robototexnika kompleksini yaratishdir. Bunga yuklash, ombor hududi bo‘ylab harakatlanish va yuklarni
tushirish, shuningdek, yuklarni ombor stendlariga optimallashtirilgan joylashtirishni rejalashtirish kabi
funktsiyalar kiradi.

Kompleksning samarali ishlashini ta’minlovchi asosiy tarkibiy qismlar quyidagilardan iborat:

1. Yuqori yuk ko‘tarish qobiliyatiga ega g‘ildirakli mobil robotlar, manipulyator bilan
jihozlangan. Mahsulotlarni saglash ombori xodimlari tomonidan doimiy ravishda bajariladigan mexanik
ishlarni, ya’ni, yuklash, tushirish, yukni joylashtirilgan joyidan yuklash zonasigacha yetkazib berish va
orqaga qaytarish, shuningdek, hudud bo‘ylab yuklarni harakatlantirishni amalga oshiradi.
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2. Mobil robotlarning o‘zaro ta’sirini muvofiglashtirish, magsadni belgilash va mahsulotlarni
saglash ombori hududidagi qo‘shimcha logistika jarayonlarini optimallashtirish uchun javobgar bo‘lgan
boshqaruv tizimi.

a) Stelaj bilan harakatlanuvchi. b) Donalab tashuvchi. v) Yukni joylovchi

1-Rasm. Mobil robotlar [1].

Tizimning ishlash prinsiplari bo‘yicha yaxshiroq tushuncha berish magsadida uning tarkibiy
qismlari o‘rtasidagi vazifa va o‘zaro ta’sir algoritmining tipik misolini keltiramiz:

1. Boshqaruv tizimiga X yukini belgilangan vaqtda yuklash zarurligi to‘g‘risida ma’lumot keladi.

2. Boshqaruv tizimi yuk to‘g‘risidagi ma’lumotlarni tahlil qiladi va u (yuk) joylashtirgan stend
(stelaj) hagida ma’lumot oladi.

3. Boshqaruv tizimi boshqa robotlarning joylashuvlarini hisobga olgan holda ushbu vaqtda erkin
mobil robot uchun marshrut (yo‘nalish) tuzadi, shu bilan birga yo‘llarning kesishishi paytida
to‘g‘onlarga (o‘zaro to‘qnashuvlarga) yo‘l qo‘ymaslikka yordam beradi.

4. Yuk tashuvchi mobil robotga belgilangan yo‘nalish bo‘yicha harakat qilish ko‘rsatmasi
beriladi.

5. Mobil robot yukni qidiradi, ushlaydi va uni yuklash zonasiga olib boradi.

Ushbu kompleksdan foydalanish omborni xizmat ko‘rsatuvchi xodimlari sonini deyarli 95%ga
qisqartirib, inson faktori ta’sirini kamaytirishga, hamda xatolik ehtimolini pasaytirishga imkon beradi,
shuningdek, ombor binolarining o‘tkazuvchanligini oshiradi.

Mobil robotga qo‘yilgan vazifalarni bajarishni ta’minlaydigan harakat dasturini yaratishda
tegishli boshqaruv tizimi algoritmlari ishlab chiqilgan.

Funksional jihatdan ushbu algoritmlar ikki qismga ajratilishi mumkin:

Ushbu maqola doirasida global algoritm ko‘rib chiqiladi. U global yo‘nalishni - optimal
marshrutni tanlash va unga rioya qilishni ta’minlaydi. Harakat algoritmining umumiy ko‘rinishi
yuqoridagi 2-rasmda keltirilgan.

Ushbu turdagi tizimlarni yaratishda mobil robotlar o’rtasida harakat yo’llarining optimal
variantini aniqlash va ularning o’zaro ta’sirini muvofiglashtirish metodikasi katta ahamiyatga ega.
Chunki, ushbu jarayonlarning optimalligi tizim sifat ko‘rsatkichlariga — masalan, avtomatlashtirilgan
omborning o‘tkazuvchanligi yoki mobil robotlar harakati yo‘llarining to‘gnashuvi soniga bevosita ta’sir
qiladi.
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2-Rasm. Harakat algoritmining blok diagrammasi

Vazifa yo‘qligida (buyruq berilmaganda) robot kutish holatida bo‘ladi. Shu bilan birga, robotning
yo‘nalish burchagi va hozirgi joylashuvi haqidagi ma’lumotlar uning xotirasiga yozilgan. Shuningdek,
xotirada ikkita ma’lumotlar massivi saqlanmoqda:

1. Bog‘lanish matritsasi, nuqtalar o‘rtasidagi bog‘lanishlar va ularning og‘irligi (nuqtalar
orasidagi masofa) haqida ma’lumotlarni o‘z ichiga oladi.

2. Koordinatalar matritsasi, barcha nuqtalarning tekislikdagi x0y koordinatlari qiymatlarini o‘z
ichiga oladi [2].
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3-Rasmda grafigning ko‘rinishiga misol keltirilgan bo‘lib, unda tugunlar magsadli nuqtalar
(xonadagi kesish joylari), qirralar esa ularni bog‘lovchi koridorlardir va ularga mos keluvchi bog‘lanish
matritsasi mavjud:

(0:0) (2:0) (4.0)

L L (0:3) 29) g
ICACACACACRENN O O——C

3-Rasm. Qo‘shnilik matritsasi va uning mos grafigi

Berilgan nuqtaga ko‘chish buyrug‘i kelganda, vaznli grafda minimal masofani qidirish algoritmi
— Deykstra algoritmiga asoslangan optimal yo‘l ketma-ketligini hisoblash funksiyasi ishga tushadi.
Funktsiyaning kirish ma‘lumotlari qo‘shni matritsa, boshlang‘ich koordinata va oxirgi koordinatadir.
Ushbu funktsiyaning natijasi ketma-ket nuqtalar to'plami bo'lib, ular orqali robot belgilangan maqsadga
erishadi.

Initsializatsiyada a uchastkasining belgilari nolga teng deb hisoblanadi, qolgan uchastkalarning
belgilari esa cheksizlikka teng. Bu a dan boshqa uchastkalarga masofalar hali noma‘lum ekanligini aks
ettiradi. Barcha grafik uchastkalari tashrif buyurilmagan deb belgilangan.

Algoritmning bosqichi. Agar barcha uchastkalar tashrif buyurilgan bo‘lsa, algoritm tugaydi. Aks
holda, tashrif buyurilmagan uchastkalardan minimal belgi qiymatiga ega bo‘lgan u uchastkasi tanlanadi.
Biz u ushbu nuqtaning oldingi nuqtasi sifatida joylashgan barcha mumkin bo‘lgan yo‘llarni ko‘rib
chigamiz. U dan chiqadigan qirralar orqali bog‘langan uchastkalarni uning go ‘shnilari deb ataladi. U
ning har bir qo‘shnisi uchun, tashrif buyurilgan deb belgilanganlardan tashqari, yangi yo‘l (yo‘nalish)
uzunligini hisoblaymiz, bu u ning joriy belgisi va u bilan ushbu qo‘shni o‘rtasidagi qirrasi uzunligi
yig‘indisiga tengdir. Agar hosil bo‘lgan uzunlik qiymati qo‘shnining belgisi qiymatidan kichik bo‘lsa,
unda belgini hosil bo‘lgan qiymat bilan almashtiramiz. Barcha qo‘shnilarni ko‘rib chiggandan so‘ng, u
ni tashrif buyurilgan deb belgilaymiz va algoritm bosqichini takrorlaymiz [3].

Masalan, yuqoridagi sxema uchun 1-dan 5-gacha o‘tish jarayonida algoritmning natijasi quyidagi
ketma-ketlik bo‘lishi mumkin: 1 -2 -3 -5.

Har bir olingan nuqgta uchun navbatma-navbat quyidagi harakat algoritmi bajariladi:

1. Joriy va keyingi nuqtalarning koordinatalari bo‘yicha ularni bog‘laydigan vektorning og‘ish
burchagini Ox o‘qidan hisoblash.

2. Joriy kurs burchagi va zarur burchak qiymatiga asoslanib, burilish burchagi qiymatini
shakllantirish.

3. Belgilangan burchakda burilish funksiyasini bajarish, yangi kurs burchagi qiymatini saqlash.

4. To‘g‘ri chiziqda harakat qilish funksiyasini bajarish.

Yakuniy nuqtaga yetgach, robot kutish rejimiga o‘tadi.

Tayyorlangan algoritmni sinovdan o‘tkazish va mavjud analoglar bilan tagqoslash natijasida
shuni aniqladikki, xonani soddalashtirilgan usulda vaznli grafik ko‘rinishida ifodalash metodikasini
qo‘llash hisob-kitoblarni minimal resurslar bilan amalga oshirish imkonini beradi, bu esa tizimning
hisoblash quvvatlarida iqtisod qiladi va loyihaning iqtisodiy jihatiga ijobiy ta’sir ko‘rsatadi.
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Shuningdek, yana bir muhim jihat - robotning joylashuvi koordinatalarini aniglash usulini tanlash
zarurati. Ushbu muammoni hal qilishning eng keng tarqalgan usuli — har bir g‘ildirakning yurish
masofasini hisoblash uchun ishlatiladigan odometrik sensorlardan foydalanishdir. Bu esa maydondagi
nisbiy joylashuv koordinatasini olish imkonini beradi. Ushbu turdagi sensorlarning tipik misoli —
reduktorlar yoki motorlarning chiqish valiga o‘rnatilgan fotoelektrik inkremental aylanish
o‘zgartirgichlari (inkremental kodlagichlar). Ushbu usulning kamchiligi — haqiqiy sharoitlarda
g‘ildiraklarning sirpanishi bilan bog‘liq yig‘ilgan xatolar paydo bo‘lishidir [4].

Natija. O‘tkazilgan tadqiqotlar natijasi shuni ko‘rsatdiki, xona rejasiga asoslangan yo‘lni
hisoblash algoritmi inkremental kodlagichlardan foydalangan holda, 150 burchak sekundi
rezolyutsiyasiga ega bo‘lgan holda 1 soat davomida harakatlanishda yig‘ilgan joylashuv xatosi 25
santimetrni tashkil etadi. Shuning uchun yig‘ilgan xatolar miqdorini kamaytirish maqgsadida joylashuvni
nazorat qilishning qo‘shimcha usullaridan foydalanish taklif etiladi: shift yoki polga o‘rnatilgan
sensorlar, ular ma’lum nuqtalarda joylashgan bo‘lib, ulardan o‘tganda yig‘ilgan xato nolga tushiriladi.

Xulosa. Maqgolada ko‘rib chigilgan tadqiqotlar natijasidan kelib chiqib xulosa qilib aytganda,
ishlab chiqilgan algoritm universal bo‘lib, deyarli har ganday ishlab chigarish jarayonida kichik
o‘zgarishlar bilan qo‘llanilishi mumkin. Bundan tashqari, odometr sensorlari va qo'shimcha xato nol
tizimidan foydalanilganda, tizim ishlashining yuqori aniqligi ta'minlanadi, bu esa uni katta xatolik bilan
tanqidiy jarayonlarda ishlatishga imkon beradi.
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TEXHOJIOTUSA ITPOU3BOACTBA IIEHOCTEKJIA, AHAJIN3 OIIBITA 3APYBEXKHBIX
CTPAH.
1. lamcytannoB b.®. nouent kagenpsr TMIK
DepraHcKuil rocyiapCcTBEeHHbIN TEXHUYECKUI YHUBEPCUTET
2.Cadapoaes IOcydooii crynent 3 kypca TMIK

DepraHcKuil rocylapCcTBeHHbIN TEXHUYECKUI YHUBEPCUTET

Annotatsiya: Maqolada ko‘pikli shisha ishlab chigarishning mavjud texnologiya turlari tahlil
gilingan. Ularning afzalliklari va kamchiliklari yoritib berilgan.

Kalit so‘zlar: ko‘pikli shisha, tunnel pech, bir bosqgichli jarayon, ikki bosgichli jarayon, ko‘pik
massa.

AHHOTanus:B craTtbe paccMOTpPEHBl CYLIECTBYIOIIME BHJbl TEXHOJOTHMI IPOU3BOJACTBA
neHocteksa. [lokazaHbl X MpeuMyIecTBa U HEJOCTATKH.
KiroueBble cJjI0Ba: NIEHOCTEKIIO, TyHHEIbHAas I€4Yb, OAHOCTAAMMHBIN Ipolecc ABYXCTaJWNWHBIN
IpoLecc, eHomacca.

Annotation:The article discusses the existing types of foam glass production technologies.
Their advantages and disadvantages are shown.

Keywords: foam glass, tunnel furnace, single-stage process, two-stage process, foam mass.

Beenenue B ycimoBHAX COBpPEMEHHOW CTPOWUTEIBHOM OTpacid BONPOCHl 3HEPro- M
pecypcocbepekeHuss CTosST ocobeHHO ocTpo. Hampumep, B YkpanHe Ha TemjaocHaOXKeHUE 3TaHUIA
npuxonutcs 45 % ob1iero norpediieHust SHEPTOpeCcypcoB. B cpeaHemM, MHOTOATa)KHBIE 31aHHSI B CTPaHE
notpelIsitoT okoiio 450 kBT u/M? Tena B rofi, TOraa Kak JoMa KOTTEIKHOTO THIIa — MPUOIU3UTENEHO
800 xkBt1-u/m?. Jlna cpaBHeHus, B [IIBeruu KOTTEHKN TOTPEOISAIOT BCETO JUITL Okoyio 135 kBt u/m? B
rox. OnauM u3 Hanbosnee F3PPEeKTUBHBIX COCOOOB PEIICHUs ITOM MPOOIEMBI SBISETCS COKpAIIeHUE
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TEIUIOTIOTEPh YePEe3 OrpaKIAI0NINe KOHCTPYKIIUH 3[IaHU, COOPYKeHUI U TeruioceTeid. B Y30ekucrane
CYIIECTBYIOT Takke Mono0HbIe mpoOnembl./liast 3Toro Ttpelyercs pa3paboTKa W HCIOJIb30BAHUE
COBPEMEHHBIX TEIIOM3OJISIMOHHBIX MAaTepUAJIOB, TAKUX KaK IEHOCTEKJIO.

3agaum  wumccaenoBaHusi g COBEpIIEHCTBOBaHMSI ~ TEXHOJIOTMM  IPOM3BOJCTBA
MOJU(UIMPOBAHHOTO MEHOCTEKIa TpedyeTcst u3yueHue Hanboliee pacnpoCcTpaHEHHBIX TEXHOIOTUH [1,
2].

Pe3yabTarsl ucciaenoBannii B Hacrosiee BpeMsi IEHOCTEKIIO MPOMBIIIIICHHO MPOU3BOJIAT B
OCHOBHOM HOPOUIKOBBIM METOIOM. [[JIs1 3TOr0 CMECh TOHKO M3MEIBYEHHOTO CTEKIIA U TEHO00pa3oBaTes
HarpeBalOT B OTHEYHMOPHBIX MeETaUIMYeCKUX (opMax J0 COCTOSHUS CIIEKaHUS WU BCICHUBAHUA.
[Tony4yennbie OJIOKHM NMEHOCTEKIIA 3aTEM MEUIEHHO OT)KUTAI0T JIN0O0 B TeX ke popMax B epBOHAYATEHON
TYHHENIbHOM Tmeun (OJHOCTaguitHBIA mponecc), Jubo mocie u3BiIedeHHs U3 (GopM BO BTOPOU
TYHHEJIBHOM 1euu npu temreparype okono 600 °C (aByxcraauiiHblil npouecc). OTOXKEHHbIE OJI0KH
3areM 00padaThIBAIOTCS MyTEM PE3KH U HUIM(OBKH 1O TOUYHBIX Pa3MEPOB.

3
I}
k] i
T = 1
Pie. 1. Cuesaa OAHGCTRTHHEOrD CrosE MPOHIED ICTE MEHMCTCREA
| = papka oeEHGr STERm; 2 — HIMEaLeHaE nesipalioTanorg cTeEn; 3 — SeHTauns TR e § - weenrrequ;
5 - Gynmep creEaaLmans: nopouzk; & — Gyneep nensobpasanamean; 7 - noanaon senennsakaei caecn; § - bynkep romossii
casecil; B - e nenenamousein cseouy; [0 - rynmemims meus aoe nemgobpmonae @ o 1 - snomense oqa;

12 = puemia fomean nenocrexna o dopa; 13 - abpabores nenocreraa; 14 — ynakoms o cknan Gnokon

TexHomorus MMPpOU3BOACTBA IICHOCTCKIIA ACIUTCA Ha YE€ThIPC OCHOBHBIX 3Talla:

1. IInaBka ¥ TIOArOTOBKA OCHOBHOro crekia. 2. CwmelmuBaHHe KOMIOHEHTOB IS
neHooOpasoBanus. 3. [Iporecc BcnennBanust U oTkUr. 4. GuHanbHas 00pabOTKa U yIaKOBKa TOTOBOM
MIPOYKIIAH.

HecMoTpst Ha BEICOKUI MUPOBOM CIIPOC HA MEHOCTEKIIO U IIUPOKYIO U3BECTHOCTh TEXHOJIOTUH
€ro IpOU3BOJCTBA, OCBOCHHBIX B OKCHEPUMEHTAJIbHBIX W NWJIOTHBIX MacmTabax BO MHOIHX
IIPOMBIIIUIEHHO Pa3BUTBIX CTPaHAaX, IPOU3BOICTBO IEHOCTEKIIA HAIaKEHO I10KA TOIBKO B OTPaHUYEHHOM
quclie CTpaH. JTO CBSI3aHO HE C TEXHWYECKHMH, a CKOpee ¢ SKOHOMUYEeCKUMHU (axTopamu. [aBHOU
CIIO)KHOCTBIO SIBJIIETCSI HE caMma TEXHOJIOTHsA, a o0ecnieyeHHe e€ IKOHOMHUYECKOH 3(PPeKTHUBHOCTH U
HU3KOH cebecToMMOCTH. DKOHOMHUYECKHE aceKThl MPOU3BOJCTBA IEHOCTEKIIA, KOHEUHO, 3aTParuBatoT
U caM IMpOIEecC — YYHUTHIBask CTOUMOCTb CBIPbs, (PQPEKTUBHOCTh 10 BPEMEHH MU TeMIeparype
MeHO00pa30BaHus, BbIXOJ MPOAYKIIMH BBICOKOTO KaueCcTBa, a TaKKe BO3MOXHOCTH aBTOMATH3allMU U
MeXaHHU3aluK TPOU3BOACTBA().

Ecnu o6patuthes k MexxayHapaHoMmy onbITy B cTpaHax CHIro B unctutyte «l'mnmpocrekino»
nox pykoBoactBoM JI. M. Byrra paspabotanu mpoekT aBroMaTuuyeckod ycraHoBku AVYII-1 Ha
I'omenbckoMm crexito3zaBone. OQHAKO HalalKa MPOU3BOIACTBA CTOJNIKHYJIACH C TPYAHOCTSMHU B HACTPOUKE
TEeMIIepaTypHOro pexuma 1 popMupoBaHuH JIeHTHl. He ynanocs 106UThCs HOpManbHOU paboThI MeUH,
TaK KaK OTCYTCTBOBAJIM HYKHBIE TAHHBIE O MEXaHU3ME BCIICHUBAHNS U N3MEHEHHUSX CBOMCTB IIEHOMACC.

127



PerynupoBka temmeparypbl B Ieud Oblia 3aTpydHEHA M3-3a2 BBICOKOM CKOPOCTH JBHKEHUS T'a30B U
TeMIIepaTypHbIX TrpajueHToB. [Iporecc BCIEHUBAHUS TaKXKE OCJIOXKHSJICS MO MPUYMHE HEBEPHOIO
BBIOOpA TIPOIIOPITHii JIeHTHI| 3].

f iy

Puc. 4. Cxesta AVII-1:

-

1 ek Bonenananan; 2 — iopsa gna senennnanng; 3 — Syneep e nepoodpaeyiaei cvecn; 4 — ronsarean dioqe;
5 — ihymmasenT TonEaTeny; & — oTpEmoil e T - MEIHITIM UTE ST HIICHER GNoKd NEHOCTERT 0T diopaL:
B — mepegamiamsi ponsraar; 9 - teox pepocresaa; 10— cnsecarean thoqas; 11 PHRILCENT SUTE TRUHCIHETTHOHKR
napwnax fopa; 12 — sexamcia ans saeaeersi dops; 13 — nomesmng gope; 14 - peus amssra

OTcyTcTBHE 30HBI CTA0MIIN3ALIUY B [1€4H, [10 HAILIEMy MHEHHIO, CTaJI0 OCHOBHOM MIPUYUHOM, IO
KOTOPOW HE YHAJIIOCh CTa0MIM3UPOBATh CTPYKTYPY MEHOCTEKIA. DTO, B CBOIO OYEpellb, 3aTPYIHSIIO
pa3pe3Ky HeNpepbIBHOM JIEHThl HAa OJIOKM M UX CHATUE C MONJOHOB. Mexay TeM, U3BECTHO, YTO
NPaBUIBHO CTAOMIM3MPOBAHHOE TIEHOCTEKJIO HAa 3TOM JTale YMEHbIIAeTCs B O0BEME M JIETKO
OTAEIIAETCS OT MOJIOKKH. YKa3aHHbIE HAMU M HEKOTOPBIE JPYTHUE TPYAHOCTH, B OCHOBHOM CBS3aHHbIE
C HEYJIOBJIETBOPUTEIHLHON pabOTON OTIAEIHHBIX MEXAaHU3MOB, CTAIM MPUINHON OCTAHOBKHU HAJIaJ0YHBIX
paboT MO BHEIPEHUIO MEPCIEKTUBHONW TEXHOJIOTMYeckoi iauHuu. VccnenoBaHue oOIEro COCTOSHUS
3aBOJICKOM TE€XHOJOTMU M CHUCTEMAaTU3alMs IMOJIYYEHHBIX JAaHHBIX ITOKA3aJIM, YTO PaHEE OCBOECHHAs B
CCCP TexHomorusi mpoM3BOICTBA MEHOCTEKIA CYIIECTBEHHO HE M3MEHWIACh 3a IOCJIEIHUE TOABI.
OnHocTaAuHBIA METO/I ITPOU3BOACTBA MEHOCTEKIA B TYHHEJbHBIX II€UYaX C MHOTOSIPYCHOM YKJIaJKON
($opM MOTYUYMIT IHUPOKOE PACHIPOCTPAHEHHE.

3akiroueHue. Pe3ynbTarhl MOJIEBBIX HCCIEIOBAaHUI MOKa3aJyd, YTO Ha KOHEYHbIE CBOWCTBA
MEHOCTEK/IA BIUAIOT Takue (PakTophl, KaK TEXHOJOTMUECKHUE MapaMeTphl MPUTOTOBICHUS MEHSIIUXCS
cMecel, UX cocTaB M (U3UKO-XUMUYECKHE CBOMCTBA, KOTOPBIE 3aBUCAT OT YCJIOBUN CHHTEe3a. BaxkHyto
pOJIb WIpalOT TaKXe TEIUIOOOMEH B JUCHEPCHOW cpele, MpOoLecchl MUPOIUIACTHYECKOro CIeKa U
(dbopMupoBaHuE MEHOCTEKJAa Ha Pa3IMYHBIX JTanax, a Takke JuHaMuKa (a30BbIX MpeoOpa3OBaHU,
OOyCIIOBIIEHHBIX H3MEHEHHEM pEeOJOrMYeCKUX CBOMCTB paciulaBa M €ro KpucTaJuIM3amuei.
B3aunmoneiictBue razo00pa3yromdx areHTOB C KOMIIOHEHTaMH CTEKJa, YCIOBHs CTaOMJIM3aIluu
CTPYKTYpPBI U OT’KUT'a IEHOCTEKJIA TAKKE SABJIAIOTCS KIItoueBbIMU (hakTopamu. [Toatomy Jutst nanbHeRmx
UCCIIEJIOBAaHUN Ba)XHO pa3paborarh Oonee A(PGPEKTUBHYI0 U YCOBEPUICHCTBOBAHHYI) TEXHOJIOTHIO
IIPOU3BOJCTBA IIEHOCTEKIIA.
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AVTOMOBILLARNING DETALLARINING YEYILISH JARAYONINI O‘RGANISH VA
TAHLIL QILISH.
Meliqo‘ziyev Abdulaziz Rasuljon o‘g‘li
Andijon davlat texnika instituti “Transport logistikasi” kafedrasi assistenti
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Annotatsiya. Ushbu maqolada avtomobillarning ekspluatatsiyasi davomida ularning turli
detallarida yuzaga keladigan yeyilish jarayoni ilmiy jihatdan o‘rganiladi va tahlil gilinadi. Yeyilishning
asosiy turlari — abraziv, molekulyar- mexanik, korroziya va charchoq yeyilishi kabi mexanik-
texnologik jarayonlar ko‘rib chiqiladi.

Kalit so‘zlar. Avtomobil, yeyilish, korroziya, toliqish, detal

AHHOTanusA. B [1aHHON cTarbe HAyyHO H3YYEH M IPOAHAJM3UPOBAH IMPOLECC H3HOCA,
NPOUCXOAAIIMK B PA3IMYHBIX JETalIIX aBTOMOOWIIEH B Ipoliecce MX HKCIUTyaraluu. PaccMoTpeHb
OCHOBHBIE BHUJBI U3HOCA - MEXaHHYECKHE M TEXHOJIOTHYECKHE IMPOLECCH, TaKue Kak aOpa3uBHBIN,
MOJIEKYIIPHO-MEXaHHYECKHUI, KOPPO3UOHHBIH U YCTAIOCTHBINA U3HOC.

KiroueBble ci1oBa: ABTOMOOWIIb, U3HOC, KOPPO3HSI, yCTATIOCTh, JETalh

Annotation. This article scientifically studies and analyzes the wear process that occurs in
various parts of cars during their operation. The main types of wear are abrasive, molecular-mechanical,
and corrosion.

Keywords: Automobile, wear, corrosion, fatigue, detail

KIRISH.Ma’lumki, engil avtomobillari respublikamizda, aynigsa Andijon viloyatida
«belgilangan yo‘nalishdagi taksi» sifatida ishlatilmoqda. Bu uning iqtisodiy ko‘rsatkichlarini, yonilgi
tejamkorligini, ergonomik ko‘rsatkichlarini, ya’ni shovqinsiz ishlashini oshirishni tagozo etadi.
Detallarni shovqinsiz ishlashi esa detallarining yeyilishi natijasida paydo bo‘ladi.

Institutda olib borilgan ilmiy- tadqiqot ishlari natijalari va statistik ma’lumotlar tahlili shuni
ko‘rsatmoqdaki, ushbu engil avtomobilining yonilg‘i tejamkorligi pastroq, ya’ni ular har 100 km yo‘lga
shahar ichida 6-7 litr o‘rniga 8-10 litr yonilg‘i sarflamoqdalar. Bunga sabablar ko‘p va ular ichida eng
oldingi o‘rinlarda avtomobil detallarining yeyilishi oqibatlari turibdi.

Ushbu  tezisni  yozishdan asosty  magqgsadi  va  vazifalari  quyidagilardan
iboratdir:«UzAVTOMOTORS» va boshqa firmalar avtomobillarining detallarini ishdan chiqishini
tekshirish;

Eng ko‘p ishdan chiqayotgan detallarni aniqlash;

Engil avtomobili detallarining yeyilishini kamaytirish yo‘llarini topish;

Eyilgan detallarni gayta tiklash texnologiyalarini va vositalarini tahlil gilish.

Eyilish turlarining bir qancha tasniflari mavjud. GOST 16529-70 ga muvofiq yeyilish turlarini
quyidagicha tasniflash qabul gilingan.

1. Mexanik yeyilish, Molekulyar- mexanik yeyilish, Zanglab- mexanik yeyilish (bu turga fretting
hodisasi tufayli yeyilish ham kiradi), Abraziv yeyilish (bu turga gidroabraziv va gaz- abraziv yeyilishlar
ham kiradi), Toliqib yeyilish, Erozion yeyilish, Kavitatsion yeyilish, Qadalib yeyilish, Oksidlanish
natijasida yeyilish .

Shuni aytib o‘tish kerakki, muayyan ish sharoitlarida yeyilish jarayoniga ta’sir qiluvchi tashqi
omillarning o‘zgarishi, yeyilish turining ham o‘zgarishga olib kelishi mumkin. Yeyilishning har xil
turlarini o‘rganish va ularning sodir bo‘lish qonuniyatlarini aniqlash avtomobillar ishonchliligini
oshirishga yordam beradi.

Toliqib yeyilish. Toliqib yeyilish nazariyasiga ko‘ra, yeyilish jarayoni tutashuvchi sirtlar ko‘p
marta deformatsiyalanishi natijasida ulardagi mikronotekisliklarning asta- sekin parchinlanishi va
toliqib yemirilishidan iboratdir.

Abraziv yeyilish. Abraziv ta’sirida yeyilish turi havoda chang ko‘p bo‘lgan sharoitda ko‘proq
uchraydi. O‘rta Osiyoda avtomobillar aynan mana shunday sharoitda ishlaydi. SHu sababli bunday
sharoitda avtomobil detallarining taxminan 80 foizi abraziv ta’sirida yeyilish natijasida ishdan chiqadi.

Oksidlanish natijasida yeyilish. Moylash materiallari tarkibida hamisha ma’lum miqdorda erigan
va erimagan kislorod bo‘ladi. Ishqalanish chog‘ida muhitning faol tarkibiy qismlari bilan detalning sirtqi
qatlamlari materiallari o‘rtasida kiyoviy reaktsiyalarning kechishi uchun qulay sharoit yuzaga keladi.
Mavjud bo‘lgan elastik va plastik deformatsiyalar ushbu reaktsiyalarning kechishini tezlashtiradi. Detal
sirtida asosiy material bilan mustahkam birikmagan oksid pardalari paydo bo‘ladi. Sirpanish paytida bu
pardalar sirtdan ajraladi. Ko‘p marta takrorlanadigan bu jarayon oksidlanish natijasida yeyilish deb
ataladi va detal o‘lchamlarining o‘zgarishiga olib keladi.
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jadallashadi. .

Xulosa. Avtomobillarni ishlashi davomida unga atrof-muhit tomonidan juda ko‘p tasirlar bo‘ladi ulardan
keng zararli ta’sir bu havodagi chang zarrachalari hisoblanadi. Ushbu tezisda avtomobillarning
detallarini yeyilishini o‘rganib chiqdim va yeyilishning asosiy sabablari zo‘riqish bilan ishlash va
abraziv zarrachalarning hisobiga bo‘lishini bilib oldim
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AVTOMOBILLLARDA SIQILGAN VA SUYULTIRILGAN GAZLARDAN
FOYDALANISHNING AHAMIYATI.
Meliqo‘ziyev Abdulaziz Rasuljon o‘g‘li
Andijon davlat texnika instituti “Transport logistikasi” kafedrasi assistenti.

Annotatsiya. Keyingi yillarda avtotransport vositalarining tabiatga, aniqrog‘i, ular yonilg‘isidan
chiqayotgan zararli moddalarning atrof-muhitga ta’sirini kamaytirish dolzarb masalalardan biriga
aylanmoqda. Negaki, yirik shaharlarda avtotransport vositalarining ko‘payishi nafaqat atrof-muhit
musaffoligini saqlashda, balki aholining sog‘lom turmush kechirishida ham qator muammolarni keltirib
chigarmoqda.

Kalit so‘zlar. atrof-muhit, zaharli gaz, siqilgan va suyultrilgan gazlar

AHHOTanudA. B mocneaHue roapl CHHKEHHE BO3JICHCTBHS aBTOTPAHCIIOPTA HA TPUPOLY, a
TOYHEE, Ha OKPYKAIOIYI0 Cpely BPEIHBIX BEIIECTB, BBIOPACHIBAEMBIX €0 TOIIMBOM, CTAJIO OJHUM U3
CaMbIX aKTyaJbHBIX BOTPOCOB. Bemb pocT KonmdecTBa aBTOTpAHCIIOPTA B KPYIMHBIX TOPOIAX CO3/IAeT
psi mpoOJieM He TOJIBKO B MOJAEP >KaHUU YHCTOThI OKPYKAIOIIEH Cpe/ibl, HO U B 00€CII€YeHUH 3J0POBOTO
o0Opa3a KU3HU HACEJICHHS.

KiroueBble ci10Ba: OKpyXarolas cpesia, TOKCUYHBIN ra3, CKaTble U CKUKEHHBIE Ta3bl

Annotation. In recent years, reducing the impact of vehicles on nature, or rather, on the
environment of harmful substances emitted from their fuel, has become one of the most pressing issues.
Because the increase in the number of vehicles in large cities is creating a number of problems not only
in maintaining environmental cleanliness, but also in the healthy lifestyle of the population.

Keywords: environment, toxic gas, compressed and liquefied gases
Kirish. Keyingi yillarda avtotransport vositalarining tabiatga, aniqrog‘i, ular yonilg‘isidan chiqayotgan
zararli moddalarning atrof-muhitga ta’sirini kamaytirish dolzarb masalalardan biriga aylanmoqda.
Negaki, yirik shaharlarda avtotransport vositalarining ko‘payishi nafaqat atrof-muhit musaffoligini
saqlashda, balki aholining sog‘lom turmush kechirishida ham qator muammolarni keltirib chigarmoqda.
Shu bois ko‘plab davlatlarda avtotransport vositalarini an’anaviy yonilg‘idan muqobiliga o‘tkazish
ishlariga alohida etibor qaratib kelmoqda. Jumladan, xozir Parij shaxri rahbariyati barcha jamoat
transport vositalarini metan gaziga o‘tkazgan. Germaniyada esa avtomobillarni gaz bilan ta’minlaydigan
800 dan ziyod shoxobcha mavjud bo‘lib, kelgusida ularning sonini yanada ko‘paytirish choralari
ko‘rilmoqda.
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Mugqobil energiya tarmog‘ining kengayishi atmosferani keskin yaxshilashini birgina metan gazi
bilan ishlaydigan avtomashinadan havoga 5 barobargacha kam zararli gaz chiqishi yaqqol
isbotlamoqda.[1]

Avtomobillar uchun motor yonilg‘isi sifatida qo‘llaniladigan tabiiy gazlar: siqilgan va suyultirilgan
turlarga bo‘linadi. Suyultirilgan gazlar normal haroratlarda (—20°C dan +20°C gacha) unchalik katta
bo‘lmagan bosimlarda (1,0...2,0 MPa — 10...20 kgs/sm2) suyuq holatda bo‘ladi. Bunday gazlarning
asosiy komponentlari - etan, propan, butan va ularga juda yaqin to‘yinmagan uglevodorodlar - etilen,
propilen, butilen va ularning izomerlari kiradi. MDH davlatlarida ishlab chiqarilayotgan gaz ukunalari
jamlamasi umumiy og‘irligi 40 kg dan 60 kg gachani tashkil etadi va engil avtomobillarda o‘rnatish
imkoniyatini beradi. Bunday uskunalardagi ballon hajmi avtomobilning 300 km atrofida masofa bosib
o‘tishini ta’minlaydi, bu gqiymat avtomobilning benzin bilan ishlaganda 400 km masofani bosib o‘tishiga
mos keladi.

Aytish joizki, bu borada yurtimizda ham muayyan ishlar olib borilmoqda. Natijada O‘zbekiston joriy
yilda avtotransport vositalarini muqobil yonilg‘iga o‘tkazish borasida jahon mamlakatlari orasida 14-
o‘rindan yettinchi pog‘onaga ko‘tarildi.

Xo‘sh, bunday ko‘rsatkichga qaysi omillar tufayli erishildi?

Ma’lumki, hozir O‘zbekiston avtomobil ishlab chiqaruvchi sanoqli davlatlardan biri hisoblanadi. Bugun
yurtimiz ko‘chalarini to‘ldirib yurgan yengil va yo‘lovchi tashishga mo‘ljallangan ishonchli, qulay,
xavfsiz avtotransport vositalari aholi uzog‘ini yaqin, mushkulini oson qilayotganini ko‘rib, ko‘nglimiz
quvonchga to‘lsa, ularga xorijda ham talab ortib borayotganidan faxrlanamiz. Sohaga zamonaviy
texnologiyalarning izchil tatbiq etilayotgani, modernizatsiyalash ishlarining jadallashgani jahon
standartlariga mos avtotransport vositalari ishlab chigarish imkonini yaratmoqda.[2]

Dunyo bo‘yicha avtotransport vositalaridan an’anaviy yonilg‘idan havoga zaharli gaz chiqish miqdori
uch foizgacha etib belgilangan. Lekin shunga qaramasdan, hozirgi paytda atmosferaga chiqariladigan
zararli moddalarning qariyb 70 foizi an’anaviy yonilg‘ida ishlaydigan transport vositalari xissasiga
to‘g‘ri kelmoqda. Agar avtotransport vositasi muqobil yonilg‘iga moslashtirilsa, undan atmosferaga
zararli gaz chiqishi deyarli yo‘qoladi.

Metan gaziga moslashtirilgan "Matiz", "Spark", "Nexia", hamda "Isuzu" rusumidagi avtobus va

yuk tashuvchi avtotransport vositalarining so‘ngi sinov jarayonida ishtirok etgan tegishli vazirlik va
idoralar vakillari shunday xulosaga keldilar.[3]
Siqilgan va suyultrilgan gazlarning qo‘llanilishi porshen va gilza devorlaridan moy pardasining yuvilib
ketishiga barham beradi, yonish kameralarida qurum hosil bo‘lishini kamaytiradi, benzin bug‘lari
bo‘lmaganligi uchun silindr gilzalarining devorlaridagi moy kuyib ketmaydi, natijada dvigatelning
ishlash muddati va moy almashtirish davri 1,5-2 martaga uzayadi.

Biroq, gaz ballonli avtomobillarda ta’minlash tizimi murakkab, yong‘in va portlash xavfsizligiga
qo‘yiladigan talablar esa yuqori bo‘ladi. Gaz havo bilan aralashganda benzinga nisbatan ko‘p hajmni
egallagani uchun gazli dvigatellarning quvvati karbyuratorli dvigatelga qaraganda 10-20% kam bo‘ladi.
Gaz ballonli uskunalarning katta vazni tufayli avtomobil o‘zining yuk ko‘taruvchanlik imkoniyatining
bir qismini yo‘qotadi.

Shuningdek, tabiiy gazning motor yonilg‘si sifatida asosiy kamchiliklaridan biri hajmiy konsentrasiya
energiyasining kamligidadir. Agar bir litr suyuq yonilg‘ining yonishdagi issiqlgi 31426 kJ bo‘lsa, normal
sharoitlarda tabiiy gaz uchun bu qiymat 33,52—35,62 kJ ni tashkil etadi, ya’ni yonishdagi issiqlik miqdori
1000 martagacha kamdir. Shu sababga ko‘ra gazdan transport vositalarida motor yonilg‘isi sifatida
foydalanish uchun gazni dastlab yuqori bosim 20-25 MPa ga siqish kerak, buning uchun esa uni
saqlashda maxsus ballonlardan foydalanishni taqazo qiladi.

Gazni bosim ostida saqlash uchun uglerodli va legirlangan po‘latlardan tayyorlangan va 15-32 MPa
bosimga mo‘ljallangan gaz ballonlari ishlab chiqariladi. Har bir ballon to‘ldirilmagan holatda massasi
100 kg dan og‘ir va bunday ballonlarni yengil avtomobillarga o‘rnatishda ularning foydali yuk ko‘tarishi
kamayadi. Shuning uchun bunday ballonlar asosan yuk avtomobillarida va avtobuslarda qo‘llaniladi.[4]

Xulosa. Chiqayotgan gazlarning tutunligi gaz yonilg‘isini yoqgqanda benzin bilan
ishlagandagidan ko‘ra 3 marta kam, dvigatel ishchi rejimini to‘g‘ri tanlaganda undan chiqayotgan
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shovqinlar darajasi kam va bu holat aynigsa shahar sharoitida muhim hisoblanadi. Eng asosiysi gaz
yonilg‘isining narxi benzin narxiga ko‘ra ancha arzon hisoblanadi.
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IKKILAMCHI MODDIY RESURSLARNI ISHLAB CHIQARISHGA JALB QILISHNI
TAHLIL QILISH VA TASHISHNI TASHKIL ETISH.
Shodmonov Sayidbek Abduvayitovich
Andijon davlat texnika instituti,
“Transport logistikasi” kafedrasi assistenti
Xasanov Nozimjon Naimovich
Andijon davlat texnika instituti

“Transport logistikasi” yo’nalishi 3- bosqich talabasi

Annotatsiya: Chiqindi yig’ilgan poligonlarni chiqindilarini yo'q qilishning eng tejamli usuli
ularni gayta ishlash hisoblanadi. Aslida, bu shunday emas hisob-kitoblar odatda ularni saqlash bilan
bog'liq xarajatlarni hisobga olmaydi butun hayot tsikli davomida, shuningdek atrof-muhit ifloslanishidan
etkazilgan zararni qoplash

chiqindilarni saqlash tugallangandan keyin chiqindixonani saqlash xarajatlari tugamaydi.
Foydalanishdan chigarilgan MSW poligonining drenaj va drenaj tizimlari ish holatida saglanishi kerak.
MSW poligonining hududi meliorativ holatga keltiriladi.

Kalit so’zlar: chiqindi, polygon, hudud, o’simliklar, polimer, shisha, sotib olish, konteyner,
transport, tashish,

AnHoranusi: HaunbGonee >KOHOMHYHBIM CIIOCOOOM YTHJIM3AllUA OTXOJOB C TOJHUTOHOB
ABIseTca UX nepepaborka. Ha camom jgene 3To He Tak, Tak Kak B pacyeTax OObIYHO HE YUUTHIBAKOTCS
pacxolibl, CBA3aHHLIC C UX XPAHCHHUEM Ha INPOTAKCHHUU BCEI'O JKU3HCHHOI'O [IUKJIA, 4 TAKXKE BOSMCIICHHE
yuep6a, IPUYMHEHHOTO 3arps3HEHUEM OKpYyKarollei cpeapl. Pacxoapl Ha copepkaHue MOJUTOHA He
3aKaHYMBAIOTCS TIOCJE 3aBEPIICHHs] CKIAJAWPOBaHUS OTX0M0B. CHCTEMBl BOJOOTBEICHHUS U
BOJIOOTBE/ICHUS BBIBEJIEHHOTO M3 dKCIUTyaTaluu noiaurona ThO NoKHBI MOepKUBATHCS B pabouemM
cocrostHuu. Tepputopus noiaurona ThO npuBoanuTcs B peKyJIbTUBUPOBAHHOE COCTOSHUE.

KiroueBble c10Ba: OTXOJbl, TMOJMIOH, TEPPUTOPHUS, 3aBOJBI, MOJKUMEp, CTEKIO, 3aKyIKa,
KOHTEWHEp, TPAHCIOPT, IEPEBO3KA.

Abstract: The most economical way to dispose of waste from landfills is to recycle it. In fact,
this is not so, as calculations usually do not take into account the costs associated with their storage
throughout the entire life cycle, as well as compensation for damage caused by environmental pollution.
The costs of maintaining the landfill do not end after the storage of waste is completed. The drainage
and drainage systems of the MSW landfill decommissioned must be maintained in working condition.
The territory of the MSW landfill is brought into a reclamation state.

Keywords: waste, polygon, area, plants, polymer, glass, purchase, container, transport,
transportation.

Kirish; Chigindi Ekores unitar korxonasi ma'lumotlariga ko'ra, 2018 yilda 1,286 million tonna
maishiy chigindilar poligonlarga ko'milgan (shundan 0,99 million tonna aholidan kelgan). 2018 vil
uchun sanitariya tozalash to'g'risida 96 155 tonna ikkilamchi moddiy resurslar (keyingi o'rinlarda SMR
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deb wyuritiladi) yig'ildi va saglangan, bu Minskda hosil bo'lgan shahar chigindilarining umumiy
miqdorining 6,95% ni tashkil giladi.

2019-2020 yillarda Minskda SMR xaridlari hajmi. ("Ikkilamchi moddiy resurslar operatori"
davlat muassasasi ma'lumotlari) shahri korxonalari bo'yicha, ming tonna diagrammada ko'rsatilgan.
So'nggi yillarda maishiy chigindilarda polimer materiallar va shishadan tayyorlangan qadoqlash ulushi
sezilarli darajada oshdi. Morfologik tarkibi bo'yicha Belorussiyadagi maishiy chiqindilar rivojlangan
igtisodiyoti bo'lgan mamlakatlar chiqindilariga yaqin bo'lib, ularning xarakterli xususiyatlari
quyidagilardan iborat. Qog'oz, karton, shisha, metallarning nisbatan yuqori foizi, ortib borayotgan boiz
polimerlar va organik moddalarning doimiy kamayib borayotgan foizi [1]. Chiqarilgan chiqindilar
nomenklaturasi ishlab chiqarish va iste'mol sohasida ancha keng tarqalgan va doimiy ravishda kengayib
bormoqda.

Chiqindi tarkibidagi o'zgarishlar tendentsiyalarini hisobga olgan holda shuni ta'kidlash kerakki,
aholi tomonidan maishiy kimyo vositalarini iste'mol qilish doirasi va hajmining kengayishi hisobiga
ulardagi xavfli chiqgindilar miqdori ortib bormoqda avtomobillarni parvarish qilish vositalari,
o'simliklarni kimyoviy himoya qilish vositalari va boshqalar[2].

Shunday qilib, dunyoda rivojlangan mamlakatlar Germaniyada MSW tarkibini o'rganishga
ko'ra, 1 tonna chiqindilar o'rtacha 7 kg gacha bo'ladi xlor va ftor, 5 kg oltingugurt, 0,7 kg dan ortiq
qo'rg'oshin va 1,5 kg rux, 600 g gacha mis, 100 g ga yaqin xrom, 50 g. nikel va 20 g kadmiy . Fanlar
akademiyasining Ekologik xavfsizlik bo'yicha tadqiqot markazining tadqiqotlariga ko'ra, xavfli
chigindilar ulushi 6-7,5% ni tashkil qilishi mumkin[3].

Xulosa.

Xulosa qilib aytganda Maishiy chiqindilar tarkibidagi organik fraksiyalarning ulushi butun
dunyoda sezilarli darajada o'zgarmaydi: rivojlangan mamlakatlarda 56% dan rivojlanayotgan
mamlakatlarda 62% gachani tashkil etadi.

So'nggi yillarda kommunal chiqindilarda polimer materiallar va shishadan tayyorlangan
qadoqlash ulushi sezilarli darajada oshdi va transportda tashishni yo’lga qo’yish samara bermoqda.

Foydalanilgan adabiyotlar.
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ANDIJON SHAHRIDA KARMASHKA YO‘LLARINING SHAHAR TRANSPORT OQIMIGA
TA’SIRI
Shodmonov Sayidbek Abduvayitovich' Tursunaliyev Xursanali Rustamjon o°‘g‘li *
Andijon davlat texnika instituti,
“Transport logistikasi” kafedrasi assistenti
1. Andijon davlat texnika instituti,*“Transport logistikasi” kafedrasi assistenti
2. Andijon davlat texnika instituti “Transport logistikasi” yo’nalishi 3-bosqich talabasi
Annotatsiya: amonaviy shahar infratuzilmasining rivojlanishi aholining transport harakatiga bo‘lgan
talabini ortib borishi bilan chambarchas bog‘liqdir. Andijon shahri mamlakatning eng yirik sanoat va
savdo markazlaridan biri bo‘lib, bu yerda transport oqimi yil sayin ortib bormoqda. Ushbu jarayonda
tirbandlik, transport harakati samaradorligi va yo‘l infratuzilmasining holati dolzarb muammolar
qatoriga kiradi.
Kalit so’zlar: Transport, shaxar, cho’ntak yo’l, oqim, haydovchilar, yo’l bwlgilari, optimallashtirish,
chiziqlar,
Kirish. Shahar transport tizimida avtomobil oqimini tartibga solish va tirbandlikni kamaytirish
magqsadida turli strategik choralar qo‘llanilmoqda. Ulardan biri — karmashka (cho‘ntak) yo‘llaridan
samarali foydalanish bo‘lib, bu usul transport oqimini tagsimlash va asosiy yo‘llardagi yuklamani
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kamaytirishda muhim ahamiyat kasb etadi. Andijon shahridagi karmashka yo‘llarining shahar transport
ogimiga ta’sirini o‘rganishga bag‘ishlangan. Tadqiqot doirasida:

Karmashka yo‘llarining transport oqimiga ta’siri tahlil qilinadi;

Ushbu yo‘llardan foydalanish samaradorligi statistik ma’lumotlar asosida baholanadi;

Transport harakati zichligini optimallashtirish bo‘yicha tavsiyalar ishlab chiqiladi.

Ishning dolzarbligi shundan iboratki, shahar transport tizimidagi ortib borayotgan yuklama
haydovchilar va yo‘lovchilar uchun turli noqulayliklarni yuzaga keltirmoqda. Shu sababli, transport
ogimini samarali boshqarish va yo‘l harakati tizimini optimallashtirish bo‘yicha ilmiy asoslangan
takliflar ishlab chigish muhim ahamiyat kasb etadi. Ushbu izlanishlar natijasida shahar transport
siyosatini shakllantirishda amaliy ahamiyatga ega bo‘lib, yo‘l harakati xavfsizligi va transport oqimining
samaradorligini oshirishga xizmat qiladi. Mamlakat transport tizimini rivojlantirish va shahar
yo‘llaridagi harakat oqimini optimallashtirish bo‘yicha qator islohotlar olib borilmogda. Jumladan,
2025-yil 27-yanvarda qabul qilingan PQ-28-sonli Prezident qarorida transport-logistika tizimini 2030-
yilgacha rivojlantirish konsepsiyasi tasdigqlangan bo‘lib, unda yo°‘l infratuzilmasini yaxshilash, transport
harakatini samarali tashkil etish va zamonaviy texnologiyalarni joriy etish choralari belgilangan. Shu
nuqtai nazardan, Andijon shahrida karmashka yo‘llarining transport oqimiga ta’siri aynan ushbu
islohotlar doirasida muhim ahamiyat kasb etadi. Tirbandliklarning oldini olish, yo‘llardagi yuklamani
kamaytirish va harakat qulayligini oshirish borasida bunday yo‘llardan foydalanish shahar

infratuzilmasini samarali boshgarishning muhim yo‘nalishlaridan biri hisoblanadi.
y g/ A | '
/ /]

4 g

7 ;

1-rasm cho 'ntak yo’llarni qurish loyihasi.

Andijon viloyati hokimligi tomonidan shahar transport tizimini takomillashtirish va tirbandlik
muammosini hal qilish bo‘yicha keng qamrovli chora-tadbirlar amalga oshirilmoqda. Hozirgi vaqtda
shaharning markaziy qismlarida kuzatilayotgan avtomobil tirbandliklari transport harakatining
samaradorligini pasaytiribgina qolmay, haydovchilar va yo‘lovchilar uchun ham noqulaylik
tug‘dirmoqda. Ayniqgsa, shahar ichidagi yirik kesishmalarda haydovchilar o‘z manzillariga yetib borish
uchun ortiqgcha vaqt sarflashga majbur bo‘layotgani bu muammoning dolzarbligini yana bir bor
tasdiqlaydi. Shu sababli, hokimiyat bu masalaga jiddiy yondashib, avvaldan o‘zini oqlagan va tajribada
samarali natija bergan “cho‘ntak” yo‘laklarini qurish loyihasini amalga oshirishga kirishdi. Bu yo‘laklar
transport oqimini yaxshilash, chorrahalardagi tirbandlikni kamaytirish va avtomobillar harakatini
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tartibga solish uchun eng magbul echimlardan biri sifatida baholanmoqda. Hozirda Andijon shahrining
eng muhim kesishmalarida bunday yo‘laklarni barpo etish ishlari olib borilmoqda.
“Cho‘ntak” yo‘laklari qurilishi boshlangan chorrahalar:

1. Navoiy nomli va “Mustagqillik” shoh ko‘chalari kesishmasi

Ushbu hududda 3 ta qo‘shimcha yo‘lak qurilishi rejalashtirilgan.

Ushbu kesishma shaharning eng katta transport oqimiga ega bo‘lgan nuqtalaridan biri bo‘lib, aynigsa,
ish vagqtlari boshlanishida va yakunida tirbandlik darajasi yuqori.

“Cho‘ntak” usuli yordamida haydovchilarning manevr qilish imkoniyatlari kengayib, chorrahadagi
ortiqcha kutish vaqti qisqaradi.

2. Boburshoh va “O‘zbekiston” ko‘chalari kesishmasi

2 ta qo‘shimcha yo‘lak qurilmoqda.

Bu hudud asosan savdo markazlari va muhim transport yo‘nalishlari yaqinida joylashganligi sababli,
kun davomida transport oqimi juda yuqori.

Yangi yo‘laklar qo‘shilgach, transport harakati bir necha yo‘nalishda bir tekis tagsimlanib, tirbandlik
kamayishi kutilmoqda.

3. Boburshoh va Yu.Otabekov ko‘chalari kesishmasi

Bu chorrahada 3 ta qo‘shimcha yo‘lak qurish ishlari boshlangan.

Ushbu hudud shaharning asosiy yo‘nalishlaridan biri bo‘lib, bu yerda kun davomida transport harakati
uzluksiz davom etadi.

Loyiha yakunlangach, haydovchilar uchun qulay harakatlanish imkoniyati yaratilishi va transportning
sekinlashib qolishi oldi olinishi rejalashtirilgan.

4. A.Temur va Paxtakor ko‘chalari tutashmasi

1 ta qo‘shimcha yo‘lak qurilishi belgilangan.

Bu hududda harakatlanish eng yuqori bo‘lmasa-da, ma’lum vaqt oralig‘ida tirbandlik yuzaga kelishi
kuzatiladi.

Qo‘shimcha yo‘lak yordamida transport oqimi yanada silliq harakatlanishi uchun imkoniyat yaratiladi.
Qurilish jarayoni va loyiha doirasidagi ishlar:

Mazkur yo‘laklarni barpo etish ishlari viloyat avtomobil yo‘llari hududiy bosh boshqarmasi tizimidagi
10 ta qurilish korxonasi tomonidan amalga oshirilmoqda. Qurilish materiallari va zamonaviy
texnologiyalar jalb etilgan bo‘lib, loyihaning sifatli va tez muddatda yakunlanishi ustuvor vazifa sifatida
belgilangan.

Bundan tashqari, yo‘l infratuzilmasini yanada takomillashtirish magsadida quyidagi ishlar ham
rejalashtirilgan:

Svetofor tizimlarini modernizatsiya qilish, ularni zamonaviy ragamli boshqaruv tizimlariga ulash.

Yol belgilarini yangilash va to‘g‘ri joylashtirish, haydovchilar va piyodalar uchun tushunarli muhit
yaratish.

Monitoring va video kuzatuv tizimlarini joriy etish, bu orqali yo‘l harakati qoidalariga rioya qilinishini
nazorat qilish.

Sun’iy intellekt asosida yo‘l harakati boshqaruv tizimlarini bosqichma-bosqich tatbiq etish, bu esa
transport oqimini real vaqt rejimida tartibga solishga yordam beradi.

Mazkur o‘zgarishlar natijasida Andijon shahridagi transport harakati yanada silliq va tartibli bo‘lishi,
haydovchilar va yo‘lovchilar uchun ancha qulay sharoitlar yaratilishi kutilmoqda. Ayni paytda amalga
oshirilayotgan islohotlar shahrimiz infratuzilmasini zamonaviy darajaga olib chiqish yo‘lidagi muhim
qadam hisoblanadi. Shu bois, men ushbu loyihaning shahar transport tizimiga ijobiy ta’sir ko‘rsatishiga
ishonaman. Uning natijalari yaqin kelajakda yaqqol sezilishi va tirbandlik masalasining sezilarli
darajada kamayishiga xizmat qilishi shubhasiz. Bu yo‘nalishda olib borilayotgan ishlar shahar yo‘llarini
rekonstruksiya qilish va yanada samarali transport tizimini yaratish bo‘yicha keng qamrovli
islohotlarning bir qismi bo‘lib, kelgusida Andijon shahrining yo‘l harakati yanada qulay va xavfsiz
bo‘lishiga xizmat qiladi

135



FOYDALANILGAN ADABIYOTLAR

1. O‘zbekiston Respublikasi Prezidenti Shavkat Mirziyoyev 2019-yilning 7-iyun kuni “Avtomobil
transportida yuklarni xalqaro tashishni yanada rivojlantirishga doir qo‘shimcha chora-tadbirlar
to‘g‘risida”gi Qarori.

2. O¢‘zbekiston Respublikasi Prezidenti huzuridagi statistika agentligi rasmiy sayti.
https://stat.uz/uz/;

3. Andijon viloyati statistika boshqarmasi rasmiy sayti https://andstat.uz ;

4. uza.uz/oz/posts/andijonda-avtomobil-yollarining-holatidan-aholining-kongli-
tolyaptimi_561588?utm
S. .www.lex.uz/uz/docs/-7342148%utm_
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2. Andijon davlat texnika instituti “Transport logistikasi” yo’nalishi 3-bosqich talabasi

Annotatsiya: Ushbu maqolada Logistika kompanyasi uchun transport modellashtirish turini
tanlash muhum ommillari ko’rib chiqiladi bular ichiga kompanya extiyojlari, transport jarayonlarining
murakkabligi, mavjud ma'lumotlar, va mablag' kiradi modellarini yangi ragamli transformatsiya
tendentsiyalari asosida qayta shakllantirmoqdalar. Quyidagi transport modellashtirish turlari logistik
kompaniyalari uchun keng qo'llaniladi.

Kalit so'zlar : modellashtirish, mintagah,tarmoq, dizayn, marshut, model, logistika,transport
kelishuv.

Kirish. Transport-logistika xizmatlari va yo‘lovchilarni tashishda nafagat mamlakatimiz, balki
Markaziy Osiyo mintaqasida katta salohiyatga ega «O‘zbekiston temir yo‘llari» aksiyadorlik jamiyati
stendlarida tarmoq korxonalari tomonidan taklif etilayotgan xizmatlar keng namoyish etilmoqda.
Xususan, transport-ekspeditorlik xizmatini ko‘rsatish bo‘yicha MDH, Yevropa va Osiyo davlatlari bilan
to‘g‘ridan-to‘g‘ri kelishuvlarga ega «O‘zbektemiryo‘lekspeditsiya» unitar korxonasi tomonidan xalgaro
va mahalliy temir yo‘l tashuvlari bo‘yicha taklif etilayotgan xizmatlar qulayligi va samaradorligi bilan
ko‘pchilikning e’tiborini tortmoqda Ko‘rgazmada Janubiy Koreyaning logistika xizmatlari ko‘rsatishda
katta tajribaga ega «Unico Logistics Co Ltd.» kompaniyasi o‘z xizmatlarini namoyish etmoqda.
Mamlakatimiz transport va logistika sohasining faol ishtirokchilaridan biriga aylangan mazkur
kompaniya xalqaro yuk tashuvlar borasida «GM Uzbekistan», «GM Powertrain Uzbekistany,
«SamAuto», «Daewoo International», «Samsungy singari yirik ishlab chiqaruvchilarning yaqin hamkori
sanaladi[1].

Shuningdek logistika tarmog'ini modellashtirish - bu logistika tarmog'ining harakatlari va ishlashini
tasvirlash va baholash uchun matematik, hisoblash yoki simulyatsiya modellarini yaratishni 0'z ichiga
olgan usul yoki yondashuv. Ushbu modellar turli stsenariylarni simulyatsiya qilish, bashorat gilish va
logistika tarmog'ining turli jihatlarini optimallashtirish uchun ishlatiladi. Logistika tarmog'ini
modellashtirish tarmoq dizayni, marshrutni optimallashtirish, inventarizatsiyani boshqgarish,
imkoniyatlarni rejalashtirish, xavflarni baholash va boshgalar bo'yicha asosli garorlar gabul gilishda
yordam beradi[2,3]. Bu logistika tarmog'ining samaradorligi va samaradorligini o'lchash va oshirish
uchun ishlatiladigan vosita yoki texnika sifatida xizmat giladi. Asosiy farq shundan iboratki, logistika
tarmog'i ta'minot zanjirini boshgarish uchun foydalaniladigan ob'ektlar va yo'nalishlarni amaliy,
jismoniy tartibga solishdir, logistika tarmog'ini modellashtirish esa ushbu tarmogning ishlashini
tekshirish va yaxshilash uchun modellardan foydalanadigan metodologiyadi Logistika tarmog'ini

136


https://stat.uz/uz/
https://andstat.uz/
file:///C:/Users/Asus/Desktop/prezentatsiya
file:///C:/Users/Asus/Desktop/prezentatsiya
file:///C:/Users/Asus/Desktop/Новая%20папка
file:///C:/Users/Asus/Desktop/Новая%20папка
https://www.resourcesystemsconsulting.com/2019/07/08/logistics-network-model/#:~:text=A%20supply%20chain%20logistics%20network,time%20and%20on%20time%20requirements.
https://www.resourcesystemsconsulting.com/2019/07/08/logistics-network-model/#:~:text=A%20supply%20chain%20logistics%20network,time%20and%20on%20time%20requirements.

modellashtirish xarajat, vaqt va xizmat sifati kabi omillarni hisobga olgan holda logistika tarmog'i
ganday ishlashi kerakligi hagida ma'lumotlarga asoslangan garorlar gabul gilish vositasidir[4].
Logistika tarmog'ining 5 ta umumiy turi mavjud.

1. Deterministik modellar Ushbu modellar tasodifiy yoki noaniglikni hisobga olmasdan logistika
stsenariylarini tahlil gilish uchun aniq ma'lumotlar va matematik tenglamalardan foydalanadi. Ular
odatda ma'lumotlar aniq bo'lganda transport yo'nalishlari va ob'ektlarning joylashishini optimallashtirish
uchun ishlatiladi.

2. Stokastik modellar Stokastik modellar logistika tarmog'ini modellashtirishda noaniglik va
tasodifiylikni 0'z ichiga oladi. Ular ma'lumotlarning oldindan aytib bo'lmaydigan darajasiga ega bo'lgan
stsenariylar uchun gimmatlidir, masalan, talabning o'zgarishi va o'zgaruvchan etkazib berish vagtlari.
3. Uzluksiz modellar Uzluksiz modellar logistika jarayonlarini silliq, uzluksiz funktsiyalar sifatida
ifodalaydi. Miqdorlar doimiy ravishda o'zgarib turishi mumkin bo'lsa, ular ko'pincha transport
yo'nalishlari va inventar darajalari kabi omillarni optimallashtirish uchun ishlatiladi.

4. Diskret modellar. Diskret modellar logistika garorlari butun sonlar yoki birliklarni o'z ichiga olgan
hollarda go'llaniladi. Ular buyurtma miqdori va avtomobil marshruti kabi jihatlarni optimallashtirish
uchun javob beradi, bunda qgarorlar butun sonlarda gabul gilinishi kerak.

5. Simulyatsiya modellari. Simulyatsiya modellari vaqt o'tishi bilan logistika tarmog'ining xatti-
harakatlarini taglid gilish uchun kompyuterga asoslangan simulyatsiyalardan foydalanadi. Ular turli
senariylarda tarmoq ish faoliyatini sinash uchun ishlatiladi, bu ularni dinamik va murakkab ta'minot
zanjiri tizimlarini tushunish uchun gimmatlidir.

Xarajatlarni kamaytirish .Samarali logistika tarmog'i transport va inventarni saglash xarajatlarini
sezilarli darajada kamaytirishi mumkin. Yo'nalishlarni, inventar darajalarini va ombor joylarini
optimallashtirish orqali biznes operatsiyalar uchun pulni tejashi mumkin. Mijozlarga xizmat ko‘rsatish
yaxshilandi. Yaxshi ishlab chigilgan tarmoq buyurtmani tezroq bajarish va yetkazib berish muddatini
gisqartirish imkonini beradi[5]. Bu mijozlarning qonigish va sodigligini oshirishga olib keladi. Ragqobat
ustunligi. Bugungi ragobatbardosh biznes muhitida yaxshi optimallashtirilgan logistika tarmog'i sezilarli
ragobat ustunligini ta'minlashi mumkin. Bu korxonalarga tezroq yetkazib berish, arzon narxlar va yaxshi
xizmat ko'rsatish imkonini beradi. Ta'minot zanjirining mustahkamligi.Samarali logistika tarmog'i
uzilishlarga nisbatan chidamlirog bo'lishi mumkin[6]. U bozordagi o'zgarishlarga, talabning o'zgarishiga
va tabiiy ofatlar kabi kutilmagan hodisalarga moslasha oladi. Resurslarni optimallashtirish .To'g'ri ishlab
chigilgan logistika tarmoglari ombor maydonidan tortib transport aktivlarigacha bo'lgan resurslarni
samarali tagsimlashga yordam beradi. Bu resurslardan yaxshiroq foydalanish va chigindilarni
kamaytirishga olib keladi[7]. Modellashtirish buluti, tashkilotlarga imkon beradigan yechim samarali va
tezkor logistika tarmoglarini loyihalash va boshgarishning ta'sirini aniglashga harakat gilyapsizmi
marshrutlash variantlari, tomonidan potentsial tejash migdorini aniglash omborda jo'natish va gabul
qgilish soatlarini sozlash,yoki stavkaning oshishi byudjetingizga ta'sirini tahlil gilish,Oracle Logistics
Network Modeling Cloud batafsil ishlarni bajarishga intuitiv yondashuv. Agar operatsiya kontekstida
senariy tahlili atrof-muhit, yanada boy va anigroq to'plamni taklif giladi yaxshilangan natijalarga olib
keladigan natijalar Ta'minot zanjirlari va ular bilan bog'liq logistika tarmoglari tobora murakkablashib
bormoqgdalogistika tarmog'ini modellashtirish, bajarilishi, talabning o'zgaruvchanligi, imkoniyatlarning
o'zgarishi, stavkalarning o'zgarishi va qo'shilish va sotib olish logistika operatsiyalaringizga sezilarli
ta'sir ko'rsatishi mumkin.

XULOSA
Ko'pgina kompaniyalar ushbu muammolarni hal gilish uchun nugta echimlarini go'llang, ammo ular
fagat hal gilishlari sababli suboptimaldir aniq operatsion muammolar, samarali birlashtirish va tahlil
gilish giyin bo'lishi mumkin bo'lgan ma'lumotlarni yaratish kompleks logistika tarmoglari bo'ylab yaxlit.
Bugungi talabga asoslangan ta'minot zanjirlarida sizga kerak chidamlilikni yaratishda muhim bo'lgan
mustahkam tahlillarni amalga oshirishi mumkin bo'lgan yanada kuchli yechim va foydali logistika
tarmogqlari[8]. Shu kabi Logistika kompanyasi uchun transport modellashtirish turlari ko’p lekin shu
modellastirish mugqobil vaiantlardan biri. Ssenariylarni tahlil gilish va boshqgaruv sizga kerakli turli
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stsenariylarni tezda aniglash imkonini beradi haqiqiy operatsion muhitingiz kontekstida tahlil gilish. Bir
necha turdagi tahlillar bo'lishi mumkin bir vaqtning o'zida amalga oshiriladi va har bir loyiha aniq
suratga olish uchun bir nechta stsenariylarni o'z ichiga olishi mumkin solishtirmoqchi bo‘lgan
ma’lumotlar, qoidalar va siyosat o‘zgarishlari. Oracle Logistics Network Modeling Cloud natijalarni
tahlil gilish va taggoslashni osonlashtiradi turli stsenariylar yonma-yon. Ssenariy tahlili ishchi stoli ko'p
panelli, sozlanishi mumkin bo'lgan ko'rinishdir natijada jo'natish rejasini ko'rish, bog'liq tafsilotlarga
o'tish yoki ko'rishning oson yo'lini ta'minlaydi.

Foydalanilgan adabiyotlar

1. Farmon (2020) “Ragamli O‘zbekiston — 2030 strategiyasini tasdiglash va uni samarali amalga
oshirish chora-tadbirlari to‘g‘risidagi Ozbekiston Respublikasi prezidenti farmoni. 6079- 05.10.2020
Flint T., (2011) Divine Providence. —M.: izd. Labirint. — 206 s. Frankel N. (2000) Event marketing. —
M.: izd. Litrec. - 113 s. Karriyeva B.K. (2018) Xalgaro yuklarni tashishda transport vositalarini
harakatini boshqarishda Navigatsiya tizimidan foydalanish.“Igtisodiyot va Innovatsion texnologiyalar”
ilmiy electron jurnal

2. Core Network Modeling https://help.llama.ai/index.htm

3. IommonoB C. A., G’ulomov F., 3 STEPS TO TRANSPORT DANGEROUS GOODS IN
UZBEKISTAN EcrectBenHOHayuHbI sxypHal « Tounast Hayka» Poccus 2021 06 nexadps 2021 r. Pages:
14-16.bet www.t-nauka.ru

4. Abduvayitovich, S. S., Jaloliddin o’g’li, A. S., & Axmadjon o’g’li, X. A. (2022).
RESPUBLIKAMIZDA YUKLARNI TASHISHDA LOGISTIK XIZMATLARNI QO’SHNI
RESPUBLIKALARDAN OLIB CHIQISH VA RIVOJLANTIRISH OMILLARI.

5.Shodmonov, S. A. (2022). GLOBAL ELEKTR AVTOMOBILLARINI ISHLAB CHIQISH VA
ELEKTR MASHINA ASOSLARI.

6.Shodmonov, S. A., & qizi Turg‘unova, G. A. (2022). Railway Transport, its Specific Characteristics
and Main Indicators. Periodica Journal of Modern Philosophy, Social Sciences and Humanities, 12, 61-
66.

7.11oaMOHOB, C. A. (2022). OILIEHKA  TIOKABATEJIEM  MCIIOJIb30OBAHHSI
BOJJOPOJACOJEPXKAIINX COCTABHBLIX TOIUUIMB B JABUTATEJISIX BHYTPEHHEI'O
CI'OPAHUSI.

8. XomuaoB AuBapOek Axmapkos Yimu, & lllogmonos Caiinndex AdayBaiiutoBuy. (2022). JATYUKU
TEMIIEPATYPBI. European Journal of Interdisciplinary Research and Development, 4, 62—66.
Retrieved from http://www.ejird.journalspark.org/index.php/ejird/article/view/65

TA'MINOT ZANJIRINI BOSHQARISHDA TRANSPORT LOGISTIKASI USULLARINI
QO'LLASH
Ataxanov Kozimjon A’zamjanovich
Andijon davlat texnika instituti, assistenti
Logistika jarayonlarining aniqligi, eng yangi boshqaruv vositalaridan foydalanish, faoliyatni iqtisodiy
boshqarish va logistika xarajatlarini kamaytirish kompaniyaning bozordagi mavqeini saqlab qolish va
raqobat kurashida g'alaba qozonish uchun zarur shart-shaoitlarini yaratishdan iborat.
Kalit so‘zlar. Transport logistikasi, ta'minot zanjiri, texnologiyalar, modellar, amaliy, usullar,
ombor uskunalari, texnologik innovatsiyalar, tajriba, yuk tashish.
MNPUMEHEHUE METOJOB TPAHCIIOPTHOWM JIOTUCTUKH B YIPABJIEHUU
HEIAMHU IIOCTABOK
Amaxanoe Kozumdyxcon Av3zamocanosuu
AHOUMCAHCKULL 20CYOAPCMBEHHBIL MEXHUYECKULL UHCTNUMYM, ACCUCTEeHM
Annomayusn. YeTKOCTh JTOTHCTUYECKHUX TPOIIECCOB, HCITOIB30BAHNE HOBEHIIINX MHCTPYMEHTOB
YIpaBJICHUS, IJKOHOMHOE YIpaBICHUE JAEATEIbHOCTbIO M CHIDKCHHME 3aTpaT Ha JIOTMCTHUKY CO3ZaioT

138


https://help.llama.ai/index.htm
http://www.ejird.journalspark.org/index.php/ejird/article/view/65

YV V

HEOOXOIMMBIC YCJIOBUS Ul TOTO, YTOOBI KOMITAHHSI MOTJIA YIACpPKHBAaTh CBOM TMO3MIIMM HA PHIHKE U
mo0ex/1aTh B KOHKYPEHTHOU O00ph0e.
Knrueswvie cnosa: TpancnopTHas JIOTUCTHKA, IIETTh TOCTABOK, TEXHOJIOTUH, MOJIEIH, TIPAKTHKH,
METO/IbI, CKJIaJICKOE 000PYI0BaHUE, TEXHOJIOTMUECKUE MHHOBALINH, OIIBIT, [PY30I1EPEBO3KH.
APPLICATION OF TRANSPORT LOGISTICS METHODS IN SUPPLY CHAIN
MANAGEMENT
Ataxanov Kozimjon
Andijan state technical institute, assistant
Abstract: Clarity of logistics processes, use of the latest management tools, cost-effective
management of activities and reduction of logistics costs create the necessary conditions for a company
to maintain its position in the market and win in the competitive struggle.
Key words: Transport logistics, supply chain, technologies, models, practices, methods,
warehouse equipment, technological innovations, experience, freight transportation.

So'nggi yillarda logistika muammolariga olimlarning va ishbilarmonlarning ko'proq darajada
amaliy qiziqishi ortishi bilan ajralib turibdi. Tovarlar va xizmatlar bozorining globallashuvi, shuningdek,
axborot texnologiyalaridagi shiddatli o'zgarishlar, biznes jarayonlarining majburiy uzluksizligining
zarur sharti sifatida ta'minot oqimlarining aniqligini ta'minlashni talab qiladi.

Ta'minot zanjiri tushunchasi va uning ahamiyati.
Transport logistikasining ta'minot zanjiridagi o‘rni.
Zamonaviy iqtisodiyotda samarali logistika tizimlarining roli.

Ta'minot zanjiri boshqaruvi (TZB) haqida umumiy ma'lumot
Ta'minot zanjiri — xom-ashyodan oxirgi iste'molchigacha bo‘lgan jarayonlar yig‘indisi.

Asosiy bosqichlari: rejalashtirish, material yetkazib berish, ishlab chiqarish, saqlash, taqsimot va
mijozlarga yetkazib berish.

TZB boshqaruvining asosiy maqsadi — xarajatlarni kamaytirish, vaqtni optimallashtirish va mijozlar
ehtiyojini qondirish.

Logistikaning rivojlanishiga, birinchi navbatda, savdo va yuk tashishning o'sishi yordam beradi,
u tobora xalqaro xususiyat kasb etmoqda. Ushbu rivojlanish yangi hodisalar, muammolar va
tendentsiyalarning paydo bo'lishi bilan birga keladi, ularni bilish nazariy va amaliy ahamiyatga ega.

Transport logistikasining mohiyati va vazifalari
Transport logistikasining turlari: avtomobil, temir yo‘l, havo, dengiz, quvur transporti.

Yuk tashish usullarini tanlash mezonlari: narx, tezlik, ishonchlilik, xavfsizlik.

Transport logistikasining asosiy vazifalari: yuk tashishni rejalashtirish, marshrut optimallashtirish,
tranzit vaqtini qisqartirish.

Transport logistika usullari va ularni qo‘llash

Multimodal va intermodal tashishlar — bir nechta transport turlari kombinatsiyasida yuk yetkazish.
Cross-docking — oraliq omborlarsiz yuklarni tezda qayta yuklab tarqatish.

Just-in-time (JIT) — tovarlarni aniq kerakli vaqtda yetkazib berish orqali ortigcha zaxiralarni
kamaytirish.

Milk-run — yetkazib beruvchi punktlar bo‘ylab rejalashtirilgan yo‘nalishda yuk yig‘ish va tarqatish.
3PL/4PL xizmatlaridan foydalanish — tashqi logistika kompaniyalar yordamida transport va yetkazib
berishni boshqarish.

Xorijiy tajriba shuni ko‘rsatadiki, logistika zamonaviy biznesda strategik muhim o‘rin tutadi.
Eng yaxshi biznes natijalariga kompaniyaning boshqaruv xodimlari, uning tarkibiy bo'linmalari va
logistika bo'yicha sheriklarining sa'y-harakatlarini yagona zanjirda birlashtirishga imkon beradigan
integratsiyalashgan logistika xaridlar - ishlab chiqarish - tarqatish - sotish - xizmat ko'rsatish
kontseptsiyasidan foydalanadigan kompaniyalar erishadilar. Integratsiyalashgan logistika tamoyillari va
usullari optimal yechimlarni olishga, xususan, kompaniyaning umumiy logistika xarajatlarini
minimallashtirishga qaratilgan, barcha turdagi xarajatlarni kamaytirish kompaniyaga moliyaviy
resurslarni bo'shatish imkonini beradi. 4 ta qo'shimcha investitsiyalar qilish kerak bo’lgan yo’nalishlar
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bular - ombor uskunalari, axborot va kompyuter tizimlari, reklama, marketing tadqiqotlari va
boshqalarga hisoblanadi.

Optimal logistika yechimlari kompaniya rahbariyati tomonidan nafaqat minimal umumiy
xarajatlar mezoniga, balki buyurtmani bajarish muddati va logistika xizmati sifati kabi asosiy
ko'rsatkichlar bo'yicha ham olinishi mumkin.

O‘zbekiston logistikasi uchun - ishlab chiqarish, savdo, transport va axborot tizimlarini
shakllantirish va rivojlantirish muhim ahamiyatga ega, chunki bu mamlakatimizning jahon iqtisodiy va
axborot maydonida integratsiyalashuvini tezlashtiradi.

Logistika nisbatan yosh va tez rivojlanayotgan ilm-fan va biznes sohasidir. Uning kontseptual
apparati va terminologiyasi bilan bog'liq ko'plab masalalar doimiy ravishda aniqlanib, o'zgartirilib, bozor
munosabatlari rivojlanishi bilan yangi mazmun bilan boyitib, to'ldirilib boriladi. Shuni ta’kidlash
kerakki, moddiy-texnika ta’'minoti sohasida ko‘plab ishlar amalga oshirilganiga qaramay, yangi iqtisodiy
sharoitda ko‘plab ilmiy va uslubiy masalalar hali yetarlicha ishlab chigilmagan. Masalan, logistikaning
faqat ayrim bo'limlarida qo'llaniladigan analitik apparat parchalanish va to'liq emasligi bilan ajralib
turadi. Shartli misollar sifatida logistika bo'yicha turli nashrlarda keltirilgan modellar, usullar va
uslublardan foydalangan holda hisob-kitoblarning ko'plab variantlari keltirilgan. Yuqorida tilga olingan
ilmiy va amaliy yechimlarni talab qiluvchi muammolar mavzuning dolzarbligini belgilab berdi.

Magolaning magsadi transport tarmogqlarida tarqatish jarayonlarini optimallashtirish uchun
mavjud va yangi usullar, modellar va ilmiy va amaliy tavsiyalarni ishlab chigishdan iborat.

Belgilangan maqsad quyidagi asosiy vazifalarni hal qilish zarurligini aniqladi:

- logistikaning hozirgi holatini tahlil qilish, uni rivojlantirishning asosiy tendentsiyalarini
aniqlash imkonini beradi;

- O‘zbekistondagi transport holatini tahlil qilish, transport muammolarini aniglash va ularni
logistika yondashuvidan foydalangan holda hal qilish yo'llari;

- ta'minot zanjirini boshqarish modellari tasnifini aniqlashtirish;

- transport va transport-omborxona masalalarini yechish modellari va algoritmlarini
tizimlashtirish va takomillashtirish ;

- transport va transport va ombor muammolarini hal qilish uchun ma'lumotnoma-axborot bazasi
va dasturiy ta'minotni shakllantirish;

- logistika tizimlarida hisob-kitoblarni aniqlashtirish va biznes jarayonlarini loyihalash
magsadida real ma'lumotlarga asoslangan transport va transport-omborxona muammolari yechimlarini
sinovdan o'tkazish.

Transport logistikasini optimallashtirish usullari
Ragamli texnologiyalar va dasturlar: GPS, IoT, WMS, TMS.

Marshrutlash algoritmlari: Dijkstra, VRP (Vehicle Routing Problem), GIS tizimlari.
Xarajat tahlili: transport narxlari, yoqilg‘i sarfi, vaqt koeffitsienti.
Atrof-mubhitga ta'sirini kamaytirish: "yashil logistika" va ekologik tashish yechimlari.

Magolaning mavzusi transport sohasida moddiy boyliklar harakati samaradorligini oshirish va
buning uchun xarajatlarni minimallashtirish uchun ta'minot zanjirini boshqarish usullari va modellari
ishlab chiqish.

Magolaning amaliy ahamiyati nazariy qoidalarni umumlashtirish va korxonalarning
o'zgaruvchan sharoitlarga moslashishi va bozor munosabatlarining rivojlanishi bilan bog'liq turli amaliy
muammolarni hal qilish uchun asos bo'lgan logistika muammolarini hal qilish bo'yicha aniq uslubiy
tavsiyalarni ishlab chiqishdan iborat. Uslubiy qoidalar, usullar, modellar, tartib va tavsiyalarni
amaliyotga tatbiq etish bozor iqtisodiyoti sharoitida korxonalarning katta iqtisodiy yo‘qotishlarga yo‘l
qo‘ymasliklarini, asossiz transport xarajatlarini bartaraf etishlarini ta’minlaydi; mijozlarga xizmat
ko'rsatish sifatini oshirish; umumiy xarajatlarni kamaytirish; boshqaruv samaradorligini oshirish.

Logistikaning tushuncha va nazariyalari, umuman logistika va uning funksional tarkibiy qismi
sifatida transport logistikasini rivojlantirish istigbollari belgilandi, logistikaning umumiy nazariy
qoidalarini real ma'lumotlar bilan to'ldirish zarurati aniglandi.

Amaliy misollar va case study
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e Yirik kompaniyalarda (masalan, Amazon, DHL, FedEx) transport logistika strategiyalarining
qo‘llanishi.

e O‘zbekistonda transport - logistika infratuzilmasi va uni rivojlantirish imkoniyatlari.

e Markaziy Osiyo mintaqaviy transport yo‘nalishlarining ta'minot zanjiridagi roli.

Magolaning ilmiy yangiligi quyidagilardan iborat:

1. Ta'minot  zanjirini  boshqarishda  qo'llaniladigan  integratsiyalashgan  logistikani
rivojlantirishning asosiy tendentsiyalari aniglandi va logistika konsepsiyasini amalga oshirish hisobiga
xarajatlarni tejashning asosiy manbalari aniqlandi.

2. Transport, transport - ombor va ishlab chiqarish-transport-omborxona muammolarini hal qilish
uchun bir nechta logistika funktsiyalari va algoritmlarini birlashtirishga asoslangan logistika tizimlarida
biznes jarayonlarini loyihalashning yangi usullarini ishlab chiqish zarurligi isbotlandi.

3. Ta'minot zanjirini boshqarish modellarining ierarxik tasnifi taklif qilinadi va asoslanadi, bu
modellarning bir-biriga mos kelmaydigan sinflarini tashkil qiladi, shuningdek, hozirgi bosqichda ma'lum
modellar gayerda va qanday qo'llanilishini tushunishga imkon beradi.

4. Transport va transport - omborxona muammolarini hal qilish modellari va algoritmlari

tizimlashtirilishi va takomillashtirilishi, bunda asosiy e'tibor transport va transport-ekspeditorlik
kompaniyalari amaliyotida eng ko'p uchraydigan kichik partiyali yuklarni etkazib berish zanjirlarini
boshqarish muammolarini hal qilishga yordam beradi;
Xulosa. Transport logistika usullarining samarali qo‘llanishi ta'minot zanjirining barqarorligi va
raqobatbardoshligini oshiradi. Texnologik innovatsiyalar va raqamli transformatsiya logistikani yangi
bosqichga olib chigmoqda. O‘zbekistonda logistika tizimlarini rivojlantirish milliy iqtisodiy o‘sish
uchun muhim omil hisoblanadi.
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OBIIASI TEOPUU AJAIITUBHOM MJEHTU®UKAIIUU JIJISI ABTOMATHU3AIIMA
MHOT'OCBA3HBIX OFBEKTOB.
GENERAL THEORY OF ADAPTIVE IDENTIFICATION FOR AUTOMATION OF MULTI-
RELATED OBJECTS.
KO‘P BOG‘LANGAN OB’YEKTLARNI AVTOMATLASHTIRISH UCHUN ADAPTIV
IDENTIFIKATSIYANING UMUMIY NAZARIYALARI.
Ymua CagupannoBud XoJaMaToB, CTapiinid mpenoiaBarenb kadeaps! « TpaHcmopTHAs JOTUCTHKA»
AHIMXaHCKOTO TOCYIAPCTBEHHOTO0 TEXHUYECKOTO NHCTUTYTA.
AHHOTanud. B cTaThe nNpenokeHbl pelieHus 3aa4n OT MePexo/ia aBTOMATU3alNK OTIEITbHBIX
MPOLECCOB K aBTOMATU3ALUH POU3BOACTBEHHBIX KOMIUJIEKCOB M MTOKa3aHbl BOBMOXXHOCTH IIPUMEHEHHUS
TEOPHUH aTANTUBHON UJICHTHU(DUKAIIMY MHOTOCBSA3HBIX OOBEKTOB HA IPUMEPE OUUCTHBIX COOPYKECHHI.
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KiroueBbie cioBa: J[MCKpeTHBIE CHCTEMbI, BOJOOTBOISIIME U OUYUCTHBIE COOPY>KEHUS,
YIpaBIEHUE MHOTOCBS3HBIMH OOBEKTaMH, aJalTHBHAs HICHTH(UKALMS, JTUHEHHBIE HEOJHOPOIHBIC
muddepeHnnanbHble  ypaBHEHUS, MAaTpUUHbIEe KO3(D(UIIMEHTHI, COCTaBHBIE BEKTOPBI, CTPYKTypHas
cxema.

Abstract. In article, solutions of a task from transition of automation of separate processes to
automation are proposedindustrial complexes possibilities of application of the theory of adaptive
identification of multicoherent objects are also shown on example of treatment facilities.

Keywords: The discrete systems, which are water taking away and treatment facilities,
management of multicoherent objects, adaptive identification, linear non-uniform differential equations,
matrix coefficients, compound vectors, structural scheme.

Annotatsiya. Maqolada individual jarayonlarni avtomatlashtirishdan ishlab chigarish
komplekslarini avtomatlashtirishga o'tish muammosini hal qilish taklif etiladi va tozalash inshootlari
misolida ko'p bog'langan ob'ektlarni moslashuvchan identifikatsiyalash nazariyasini qo'llash
imkoniyatlari ko'rsatilgan.

Kalit so‘zlar: Diskret tizimlar, suvni oqizish va tozalash inshootlari, ko‘p bog‘langan ob’yektlarni
boshqarish, adaptiv identifikatsiya, chizigli bir jinsli bo‘magan differensial tenglamalar, matritsa
koeffitsientlari, kompozit vektorlar, struktura diagrammasi.

Beenenue

MHorouncneHHble 3a7a4dl  yOpaBICHUS IPOU3BOACTBEHHBIMU TMPOLIECCAMH U  CIIOKHBIMH
YCTaHOBKaMH K KOTOPBIM CIIEAYET OTHECTH XMMHYECKYI0 M OMOJOTHYECKYIO0 OYHCTKY CTOYHBIX BOJI,
SIBIISIFOTCS MHOTOCBSI3HBIMU 00BEKTaMHU, TPeOYIOT Mepexoa OT aBTOMAaTHU3aI[MH OTJEIbHBIX IPOIIECCOB K
aBTOMaTH3aIMX TIPOU3BOACTBEHHBIX KOMILIEKCOB.

DTO MPUBOIUT K HEOOXOIMMOCTH Y4eTa B3aUMOCBS3aHHOCTH BXOJIHBIX U BBIXOJHBIX KOOPIUHAT
OT/CIBHBIX TIPOLIECCOB, @, CIIEJOBATEIbHO, M CTPYKTYPHBIX CBA3eil Mexay HuMH. OTCyTCTBHE
JOCTaTOYHO TIOJHOW ampuopHOil uMHpopManuu 00 0O0BEKTe, 3aKOHAX paclpeAeNieHUs CIydalHbIX
MapaMeTpoOB U CIIyYalHBIX BO3/IEHCTBHUM BBI3BIBAET HEOOXOMUMOCTh MPUMEHEHUE TEOPUU ATANTHBHOMN
UICHTU(DUKAIIH.

B nmanpHelimeM moj aqanTUBHON MACHTH(UKAIIMEH MHOTOCBS3HBIX 00BEKTOB Oy/lIeM MOHUMATh
OIpeieNieHNe MapaMeTpoB M CTPYKTYphl OOBEKTOB B YCJIOBUSAX Ha4daJbHON HEOINpPENeNIEHHOCTH, Ha
OCHOBAHHU PE3yJIBTATOB HAOIIONEHHS 32 M3MEHEHHUEM BXOIHBIX W BBIXOJHBIX BEIHYHH, B MPOLECCE
HOpMalbHOM  sKcrryatauuud. C  3TOW  TOYKM  3peHUs OCOOBbIf  HMHTepece MpeACTaBISAIOT
ANIEKTPOIHEPTETHUECKNE CUCTEMBI BOJOOTBOMAIIMX M OYHCTHBIX COOPYXCHHH, B KOTOPBIX
OCYILECTBIIAETCS OJHOBPEMEHHOE PETyIMPOBAHUE YAaCTOThl M HANpsOKEHUS, MOTOKOB AaKTUBHBIX U
PEaKTHBHBIX MOIIHOCTEH, MPOU3BOTUTEIHLHOCTH TYpOOKOMIIPECCOPOB HACOCHBIX CTaHIUH, M TIO
TEXHOJIOTHUECKOMY PEXHMY OTHOCSTCS, KaK MHOTOCBSI3HBbIE OOBEKTHI C CEMapaTHbIMH KaHaJTaMHu
yIpaBJieHUs, peKUMaMu padoTs [ 1, 2, 4].

MeTtoasbl

M3BecTHO, YTO TMapameTpbl OOBEKTa YIpaBIICHUS, HAPUMEP, BOMOOTBOMSAIIMX M OYHCTHBIX
COOpYKEHUI MU3MEHSIOTCS B IMPOKUX npenesnax [1, 3, 5]. Ecnu cunrars, 4To Ha H3MEHEHHE TapaMeTpoB
00beKTa BIMSIET TOJIBKO OOUH (hakTop (HampuMmep, KOHILIEHTpAlMsl CTOUHOM BOJIbI), IpeHeOperas mpu
3TOM PEeXUMaMHU paboOTHl TypOOKOMIIPECCOPOB U HACOCHBIX arperaTroB, TO MCIIOJIB30BaTh MOJyUYEHHbBIE
napaMeTpsl 00bEKTa yIpaBiIeHHs] He BO3MOXKHO 0e3 OosbIIuX norpemnocteil. Eciu sxe pemars 3aaaqy
UACHTU(DUKAIIMA OYUCTHBIX COOPYKEHMH KaK MHOTOCBSI3HOTO OOBEKTa C YYETOM BCEX YKa3aHHBIX
BEJIMYMH B MPOIIECCE IKCIUTyaTaIHH, TO TIOJTy9YaeMbIe IIPU ATOM MTapaMeTphbl 00beKTa OyIyT OnpeeeHbI
3HAUMUTENIbHO TouHee [1, 3, 6, 7].

3anadya aganTUBHOW WACHTH(HUKAIINN BOSHUKAET CBS3H C TEM, UTO B OOIIEM CiTydae BHYTpPEHHEE
U BHEIIHEe BO3/EHCTBHE, KOTOpPOE JeHCTBYeT Ha OOBEKT, MMeeT Cily4yalHblid xapaktep. s
BOJIOOYMCTHBIX COOPYKEHHUH Kak OOBEKTOB ATa CIy4yalHOCTHh OOYCIIOBJIEHA CIIy4alHBIM XapaKTepoM
BO3MYIIAIOIUX MOMEHTOB U JIpyT'HX (DaKTOpPOB, BBI3BAHHBIX HEPABHOMEPHOCTHIO paclpeiesIeHus
MOIIHOCTEH JBUTaTesnell HacoCOB, HECTAOMJIBHOCTBIO JABJIEHUS B TYpOOKOMIIPECCOPHI OT LHMKJIA K
LIUKJTy, KOHIEHTPALUU aKTUBHOTO MJIA 103bl aKTUBHOTO XJIOpA U T. I1. [3, 4]. JI7151 OUNCTHBIX COOPYKEHUM
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TaKUMU BO3/ICHCTBHUSIMHU SIBJISFOTCS: 3AIIOJIHEHHSI OTCTOMHHUKOB M a3POTCHKOB, BBIXO/IA U3 CTPOSI OJTHOTO
N3 CUMMCTPHUYHO PaCIIOJIOKCHHBIX I[BHFaTeJIeﬁ 1 HACOCOB U T. 1.

HeciiokHO ompenenuTh 3aKOHBI paCIpENeeHUs KaKIOro U3 yKa3aHHBIX (DakTOpoB B
OTIENBHOCTH [8], HO ONpenenuTh pe3yJbTUPYIOIMIUA 3aKOH paclpe/eleHusi BCEl COBOKYMHOCTH
(haKTOpOB, a COOTBETCTBECHHO M 3aBUCSIIUX OT HUX HICHTHU(DUIIUPYEMBIX IMapaMeTpPOB OObEKTa IMOUYTH
HEBO3MOXHO. B ¢cBSI3u ¢ »sTUM 3aa4ya I/IILCHTI/I(i)I/IKaLII/II/I MHOT'OCBA3HBIX O6’bCKTOB CBOAUTCA K 3aaa4ec
alanTHBHOMN HIICHTU(DUKAIIH.

Pe3yabTarhl 1 00CyKIeHHE

B Hacrosiiiee BpeMst HE IMEETCsI TIOJTHON TEOpPHU aalTUBHOW MIACHTU(UKAIIMA MHOTOCBSI3HBIX
00bekTOB. B 1aHHO# cTaThe M3JI0KEHBI HEKOTOPHIE BOMPOCHI TEOPHM AMANTHBHON HICHTH()UKALUU
MHOTOCBSI3HBIX OOBEKTOB, COICPIKAIINX MPSAMbIE H 00paTHBIC TIEPEKPECTHBIC CBSI3H.

OnuieMm nmpouecCol B MHOI'OCBA3HBIX O6’beKTaX CUCTEMBI JIMHEUHBIX HCOAHOPOAHBIX

muddepeHInaIbHbIX YPaBHEHHH [-TO MOpPSAKA C # HEU3BECTHBIMU IMEPEMEHHBIMH X1, X2, . . . , Xr
apryMeHTa t ¢ MOCTOSHHBIMU KOA(pPUIIUEHTaMU
T _ r
Zj:l aij(D)xj _2j=1 b;;(D)v; (D
IJle  COBOKYIIHOCTb KOOpPIWHAT X = {X{,X5,...,%.}; UV ={vy,Vy,...,1} - BEKTOPBI — CTOJOIBI

COCTOSTHUSI OOBEKTA U YIIPABIICHHSI COOTBETCTBEHHO; i- HOMEp cernapaTHoro kanaia; D=d/dt — oneparop
muddepentmposanus; a;;j(D), b;j(D)- momiHOMBI OT D, KOTOpBIE HMEIOT BUJL

a;;(D) = a(l)Dl + a(l Upi-1y +a(1)D + al(jo), ()
by (D) = bVD7 + b VD14 45D + b
3necsk i, j=1, 2, ..., r; L, ;- nopsaok nonuaoma k03(hHUIIMEHTOB a ¥ b COOTBETCTBEHHO; 7~ YHCIIO

CemapaTHhIX KaHaJOB YIpaBisieMoro oowekra. llpeamonaraercsi, 4To YMCIO MPSIMBIX MEPEKPECTHBIX
CBsI3el paBHO UYMCITY OOpaTHBIX; MOPAIOK Au(depeHInaIbHbIX YpaBHEHUN 00paTHBIX MEPEKPECTHBIX
CBsi3ell paBeH mOpsAAKY AuddepeHnnanbHbIX ypaBHEHHH MPSIMBIX MEPEKPECTHBIX CBA3CH. IJTH
MPENONIOKEHNS HE CyXKaroT OOIIHOCTH 3aJ]a4M, TaK KaK OHA MPU HAJIMYUH JFOOBIX APYTHX BAPHAHTOB U
COYETaHUM NEPEeKPECTHBIX CBs3ed, a Takxke nopsaka IuddepeHIalbHbIX YpaBHEHUI CBOIUTCSA K
YaCTHBIM clly4yasiM. BBeJileM MHOTOUHCIIEHHBIE MaTPHIIbI ONIEPaTOPHBIX K03((HUIIMEHTOB:

A(D) = [|a;(D);
B(D) = ||b:;(D)]; 3)
WM B Pa3BEPHYTOM BUJIE
a11(D)ayz(D)...a:,(D)
A(D) = az21(D)azz(D)...ayr (D)
arl(D)arz(D)---arr(D)

“4)
b11(D)by2(D)... by, (D)
B(D) = || b21(D)b22(D).. - by (D) |l
brl(D)brz(D)- e brr(D)
ITonoras
A = [|af ||<w—12
=0, 1,2,....,1 &)

= ”b(q)“q =0,1,2,...1),

MOKHO TIPE/ICTaBUTh MHOTOUHUCIeHHbIe MaTpullbl A (D) B B (D) B BUie MHOTOWIEHOB ¢ MaTPHUYHBIMH

k03 UIMeHTAMHI
A(D)=AD"AL D"+ . . +AD+Ay;
B(D)=BiD'1+Bi.iD'"+. .. +BiD+Bo; (6)
Torma B MaTpuuHoi Gpopme cuctema auddepeHnanbHbIX ypaBHeHuit (1) mpuHUMaeT BU/I
l _
Zle=o AxD"x = Yg=1B,D% (7)
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B pa3BepnyToii popme i 110060r0 cenapaTHOro KaHaia MOXKHO 3arucarhb

k l
S0 oy a0 DRy = Xh B, b Dy, (8)
[Tepenumem ypaBHeHHe 8)B paBHOCTHOM BHJIE (B peKyppeHTHOH dopme):
xiln] = oo Xioy 2 — k] + Zi, X7_, dPuln — q] )

Marpuunbie Koa(b(bHuHeHTbI ypaBHeHI/Iﬁ CBsI3aHBI MKy CO00M cooTHOMmEHUsMH [ 14, 15].

-k -
l(] )= ZU Oa( U)( 1)k vcl v

al(]ll D _ q (11 v)( 1)a-v Cqu—:);a
rac
v = (1—-v)! ;
(k—v)I (- k)
k-v _ (11 - 17)!

kv =
W=y = (g =) — k)
Jns yripaBisieMoro o0beKTa Mpyu HAIMYUH TOJIBKO MPSMBIX IEPEKPECTHBIX CBsA3EH ypaBHeHHE (9)
HUMEET BUJT

(m) (m)
xi[nl = Yhoa ¢ xi[n—m] + Y7oy Yone vi[n —m], (9.a)
a HpI/I HaJIN4YUU TOJIBKO O6paTHBIX —
l (m)

xl[ ] - 1Zm 1Cl] xl[n m] + Zm=1 dij vi[n - m]: (96)

B OTHGHBHBIX CIIy4asiX HEKOTOpble M3 KOA(DGUIMECHTOB C[if U d{;-l MOTYT OBITH pPaBHBI, YTO
COOTBCT CTByeT OTcyTCTBI/IIO KaKHuXx- J'II/I6O CB}I3CI>'I

I[JISI peHIGHI/ISI 3a1a4n PII[CHTI/I(l)PIKZlIII/II/I BBCIIEM COCTaBHOI/I BGKTOp CI/ITyaIII/II/I HO AHAJIOTHUHU C

pa6oroii [1, 2, 7, 8] 0603HaYUM BEKTOp CUTyaluii Z, a COCTABHOI BEKTOP -
PaccMOTpHM MHOTOYHCIICHHBII COCTABHON BEKTOP Koa(b(bnuneHTOB.

TR
fu(c) fc(c11'c12'-- €195 €22
u W TN Mgt gt I TR} I
CoprenerCopsnnes Cps CropunnyCpps dyq, A5, d0ys s dy, ds, .o, dy (10)

Crenyer OTMETHTB, YTO Pa3MEPHOCTh MHOTOYMCJIEHHOTO COCTaBHOTO BEKTOpa C,, 3aBHCHT OT

MEpPHOCTH CHUCTEMBI U MOPSJIKAa pa3HOCTHOTO ypaBHEeHHUS (9).
BrIpazum cocTaBHOM BEKTOpP CUTYyaIlMU Z yepes3 BEKTOp Z:

2[7’1] = (pz(2i [Tl]) =@ (xil,xiZ' L] xir,vilf Vizyenes vir)a (11)
rne Z,[n] = {x;[n — 1], x;[n = 2],...,x;[n = 1], v;[n — 1], v;[n = 2],...,v;[n — [, ]}.
KaueCTBOM HJIEHTH(HKALUU OLEHUBAETCS C MOMOIIBI0 (DYHKIIMOHAIOB OT OLIMOOK YIPaBICHHUS,
MPEJICTAaBISIIOIIMX CcO00 MHTErpajibHblE CpelHEKBaJpaTUyHble OIEHKU. [lodToMy Kaknas W3 HHX
BBIPAXKAETCSI 4YEPEe3 MaTEeMaTU4YeCKOE OXHMJAHWUE, YUMUThIBas CTOXACTHUYECKMM XapakTep BCeX
Bo3zeiicTBuii [ 1, 8]. B o0miem ciyuae KpuTepuii ONTUMAaIbHOCTHU 3alUIIEM B BUJIE

J(6,d) = M{F[X[n] = "G () [n]) — d™g)nD]}  (12)

AIIaHTI/IBHHﬁ AJIrOpUTM I/II[CHTI/I(I)I/IKaI_II/II/I B OTOM CJIy4ac 6y,Z[CT HUMETH BU.
eln] = én — 1] + T[] ([n] — e[ — 11§, (x[n]) — A" — 11§, (v[n]) ) G(x[n));
d[n] = d[n — 1] + Ty[n]F; (2[n] - €™ [n — 11G,[n]) — d"[n - UG wD) FoD),  (13)

rae I'y[n] u T, [n] — nuaronansHbie MaTpuIBl KO3()OUIIMEHTOB )/l-kj (k=x, u),
Yk 0000
k
T'[n] = 0 vy22 000

0000 vyt
CrpyKTypHas cxema JUCKPETHON CUCTEMBbI, COOTBETCTBYIOIIAS aIrOpUTMY UaeHTUuKamu (13)
B BEKTOpHOI (opme, mpencTaBieHa Ha puc.l. B pazsepnyrom Buae anroputm (13) MOXKHO BbIpa3UTh
4yepe3 COCTAaBHBIE BEKTOPHI

144



l
E“[n]z?”[n—1]+['[ ( ZE n—1 (vaX(X)[ ])

ly

_ Z di[n — 11@g, x(v[n])Pux (x[n]);

q=1

dP[n] = &°[n — 1] + Iy[nlx(%[n] — £b-; &%[n — 1]@; ®[n]) — T, di[n —

g, vinD)e—, (v[nD, (14)
e uv=0, 1,2, .. . q. p=1,2, .. li; @=(cl, ct, .. ety e ek, ek et R ek dP
@ dP, ..., d%; dP,dP, ... dP .. s dPdP, ., ).
Pux(x[n]) = x[n — pul;
q)ux(x[n]) = x[n —pul;
Pqu(v[n]) = v[n —ql;
(ppu(v[n]) = 17[1’1 - p]
(15)
Un — 1] Z[n]
Oo0BexT > S
B3 B3
== =
= 8 |
|
|
|
|
D D |
i T |
Tu[n] Tx[n] |
T T ||

Puc.1. JluckpetHas cucrema, peaqusylonias ajiroOpuTM aJalTUBHOM HACHTH(PUKAIIUN
MHOTOCBSI3HBIX 00BEKTOB B BEKTOPHOI (opme.

B Beipaxkenuw (14) yukuuu @ (x[n])u @(v[n]) npeacrasmnsior coboit @, (x[n]) = x[n — v];
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C yuerom 3HaueHmi ¢yHkuuid (15) mus kBagparuyHoro ¢yHKIMOHanma anroput™m (14)
npeodpasyercs K BUIY

—u
. [l == 1]+ Tnl(xln] - Zimpc’ln - 1xx [0 - v] - Yo, d [n—1]8[n — q])x[n — ul;
(16)

-

l I
d*[n] =czp[n—1] + I'y[n]| x[n] — T[n—l]xx[n—v] — ﬁ[n—l]ﬁ[n—q] v[n — pl;
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KORXONALARDA TEXNIK SUVLARNI SIFAT KO’ RSATGICHLARINI ANIQLOVCHI
MEXATRON MODULINI ISHLAB CHIQARISH.

N3I'OTOBJIEHUE MEXATPOHHOI'O MOAVJIA AJ1s1 OIIPEJAEJTEHUA
IMOKA3ATEJENA KAUECTBA TEXHUYECKOM BOJbI HA IPEAIPUATHUSAX.

PRODUCTION OF A MECHATRONIC MODULE FOR DETERMINING THE QUALITY
INDICATORS OF TECHNICAL WATER AT ENTERPRISES.
Ergashev Odiljon Alijon o'g‘li

Annotatsiya. Ushbu tesizda texnik suvlarning sifat ko'rsatgichlarini aniqlovchi zamonaviy
mexatron modulini ishlab chiqarishga bag'ishlangan. Ishda texnik suv tarkibidagi fizik-kimyo
parametrlar - harorat, loyqalilik, elektr o'tkazuvchanlik va boshqa muhim ko'rsatgichlarni uzluksiz
monitoring qilish ishlab chiqilgan. Modul tarkibidagi mikroprotsessor asosida ishlovchi boshqaruv
qurilmalari va ma'lumotlarni qayta ishlovchi dasturiy ta'minot ishlab chiqariladi. Qurilma real vaqtda
o'lchovlarni amalga oshirib, fayllarni foydalanuvchi interfeysiga yuboradi hamda kerakli yordam
signallarini beradi.

AuHoTanus. JlaHHas jauccepranMoHHas paboTa MOCBAIIEHA pa3paboTKe COBPEMEHHOTO
MEXaTPOHHOTO MOIYJIS JJIsl ONpENeNIeHUs] IMoKas3arenell KadecTBa TEXHHYECKHX BoI. B pabote
pa3paboTaH HENpPEepHIBHbI MOHUTOPUHT (DU3MKO-XMMHYECKHX MapaMeTPOB TEXHUYECKUX BOJ —
TeMIeparypsl, ypoBHS pH, MyTHOCTH, SIEKTPONPOBOAHOCTH M JPYTUX BAXKHBIX TOKa3aTelei.
Monayne BkIo4aeT B ceds MHUKPOIPOLIECCOPHBIE YCTPOMCTBA YIpPABICHUS M IPOrPAMMHOE
oOecrieueHre 00pabOTKM MJAHHBIX. YCTPOMCTBO BBINOJHSET W3MEPEHHUs] B pPEaJbHOM BpPEMEHH,
OTHpaBIsieT (aiIbl B OJIb30BATENBCKUI HHTEP(]ENC 1 BBIIaCT HEOOXOANMBIE CIIPABOYHBIC CHUTHAIBI.

Abstract. This thesis is devoted to the development of a modern mechatronic module for
determining the quality indicators of technical waters. In the work, continuous monitoring of the
physicochemical parameters of technical water - temperature, pH level, turbidity, electrical
conductivity and other important indicators - was developed. The module includes microprocessor-
based control devices and data processing software. The device performs real-time measurements,
sends files to the user interface and provides the necessary help signals.

Kalit so‘zlar: Harorat o'lchovi, Avtomatik monitoring, sensorlar.
Kurouessle ciioBa: V3mepenne temneparypbl, ABTOMaTH4€CKHA MOHUTOPHHT, TaTYUKH.
Keywords: Temperature measurement, Automatic monitoring, sensors.

Kirish. Sanoat oqova suvlari organik va noorganik xomashyoni gayta ishlash va gazib olishda
hosil bo’ladi. Texnologik jarayonlarda oqova suvlarni hosil giluvchi manbalarga quyidagilar kiradi:
1) kimyoviy reaksiyalar borishi natijasida hosil bo’ladigan suvlar (ular boshlang’ich moddalar va
reaksiya mahsulotlari bilan ifloslanadi); 2) xomashyo va boshlang’ich mahsulotlardagi erkin va
bog’langan hamda gayta ishlash jarayonlarida hosil bo’ladigan namlik ko’rinishidagi suv; 3)
xomashyo, mahsulot va qurilmalarni yuvishdan so’ng hosil bo’ladigan suv; 4) oqadigan suvli
eritmalar; 5) suvli ekstraktlar va absorbentlar; 6) sovituvchi suvlar; 7) boshga ogova suvlar; vakuum-
nasoslardan, aralashtirish kondensatorlaridan, gidrozol yo’qotishdan, idishlarni, qurilmalarni va
binolarni yuvishdan tushadigan suvlar[1]. Oqgova suvlarning miqdori va tarkibi ishlab chigarish turiga
bog’lig. U turli moddalar: 1) biologik nobarqaror organik birikmalar; 2) kam zaharli noorganik tuzlar;
3) neft mahsulotlari; 4) biogen birikmalar; 5) 0’ziga xos zaharli moddalar, jumladan, og’ir metallar,
parchalanmaydigan organik sintetik birikmalar bilan ifloslanishi mumkin[1]: Oqova suvlar tarkibida
erigan noorganik va organik birikmalar, muallaq dag’al dispers va kolloid aralashmalar, ba’zan erigan
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gazlar (vodorod sulfid, karbonat angidrid va boshqalar) bo’ladi. Tayyor mahsulot olish uchun
texnologik siklni to’liq o’tishda foydalanilgan suv boshlang’ich, oraliq va oxirgi mahsulotlar bilan
ifloslanadi. Masalan, mineral o’g’itlar va noorganik moddalar ishlab chiqarish korxonalaridagi oqova
suvlar, kislotalar, ishqorlar, har xil tuzlar (floridlar, sulfatlar, fosfatlar, fosfitlar va boshgalar) bilan,
asosiy organik sintez ishlab chigaruvchi korxonalar oqova suvlari - yog’ kislotalari, aromatik
birikmalar, spirtlar, aldegidlar bilan; neftni gayta ishlash korxonalarining suvlari - neft mahsulotlari,
yog’lar, smolalar, fenollar, SFM lar (sirt faol moddalar) bilan; sun’iy tola, polimer, har xil sintetik
smolalar ishlab chigaruvchi korxonalarning ogova suvlari - monomerlar, yugori molekulali moddalar,
polimer zarrachalari bilan ifloslangan bo’ladi[2]. Oqova suvlarning zararlilik darajasi undagi
ifloslantiruvchi moddalarning (zaharlilik) xususiyati va tarkibiga bog’liq. Og’ir metallarning tuzlari,
sianidlar, fenollar, vodorod sulfid, kanserogen moddalar va boshqga shu kabi moddalar ogova suvning
yugqori darajada zaharlanishiga va hidi o’zgarishiga olib keladi.

Sanoat oqova suvlarining ifloslilik darajalari doimo nazorat qilib turiladi. U quyidagi
ko’rsatkichlar bilan aniglanadi:
1. Organoleptik ko’rsatkichlar (suvning rangi, mazasi, hidi, tiniqligi, loyqaligi va boshqgalar).
2. Fizik-kimyoviy ko’rsatkichlar (optik zichligi, pH, harorati, elektr o’tkazuvchanligi, ishqoriyligi,
kislotaliligi, qgattigligi, oquvchanligi, zichligi, sirt tarangligi va boshgalar). 3. Erigan organik va
anorganik moddalar aralashmasining miqdori, kislorodga bo’lgan kimyoviy ehtiyoj va kislorodga
bo’lgan biokimyoviy ehtiyoj.
4. Dag’al dispers, kolloid zarrachalar shaklida aralashmalarning mavjudligi[3]. Oqgova suvlarning
tahlili organoleptik va fizik-kimyoviy ko’rsatkichlarni aniqlashdan boshlanadi. So’ngra iflos
aralashmalarning umumiy miqgdorini quritish orgali aniglanadi. Qurigan goldiq gizdirilganda uning
miqdorining kamayishi oqova suvda organik modda borligini bildiradi. Ko’pincha oqova suvlar
gizdirilganda anorganik moddalar ham uchib ketishi mumkin. Shuning uchun organik moddalarning
borligini kislorodga bo’lgan kimyoviy ehtiyoj (KBKE) va kislorodga bo’lgan biokimyoviy ehtiyoj
(KBBE) ni aniglash yordamida isbotlanadi[4].

Kimyoviy ogava suvlar deganda kimyoviy zavodlarda mahsulot ishlab chigarish jarayonida hosil
bo'lgan ogava suvlar, masalan, etilen, polietilen, kauchuk, poliester, metanol, etilen glikol, neft
rezervuarlari, havoni ajratuvchi havo kompressor stantsiyalari va boshgalar ishlab chigariladi.
Biokimyoviy davolanishdan so'ng, u odatda milliy ikkilamchi emissiya standartiga javob berishi
mumkin[5].

Oqava suvlarni kimyoviy tozalash usuli
1. Kimyoviy ishlov berish:
Kimyoviy usul suvdagi organik moddalar va noorganik aralashmalarni olib tashlash uchun kimyoviy
reaktsiyaning ta'siridan foydalanadi. Asosan kimyoviy koagulyatsiya usullari, kimyoviy oksidlanish
usullari, elektrokimyoviy oksidlanish usullari va boshgalar mavjud. Kimyoviy koagulyatsiya usuli
asosan suvdagi mikro-suspenziya va kolloid moddalar uchun ishlatiladi[6].
2.Kimyoviy oksidlanish usuli odatda kimyoviy kanalizatsiya tarkibidagi organik ifloslantiruvchi
moddalarni oksidlovchi bilan olib tashlash va tozalash usulidir. Ogindi suvlarning kimyoviy
oksidlanishi va kamayishi ogava suv tarkibidagi organik va noorganik toksik moddalarni toksik
bo'lmagan yoki kam zaharli moddalarga aylantirishi va shu bilan ogova suvlarni tozalash magsadiga
erishishi mumkin[6]. Havoning oksidlanishi, xlor oksidlanishi va ozonlanish keng targalgan bo'lib
go'llaniladi. Havoning oksidlanishi, asosan, zaif oksidlanish gobiliyati tufayli ogava suvlarni ko'proq
reduktiv moddalar bilan tozalash uchun ishlatiladi. Xlor keng targalgan ishlatiladigan oksidlovchi. U
asosan fenol va siyanidni 0'z ichiga olgan organik ogava suvlarni tozalashda, ogindi suvlarni ozon
bilan tozalashda va oksidlanish gobiliyatida go'llaniladi. Kuchli, ikkilamchi ifloslanish yo'q[7].
3. Fotosokatalitik oksidlanish texnologiyasi:
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Fotosokatalitik oksidlanish texnologiyasi O2 va H202 kabi oksidlovchilarni fotoeksitsit oksidlanishi
bilan optik nurlanish bilan birlashtiradi. Amaldagi yorug'lik asosan ultrabinafsha nurlar, jumladan
UV-H202, UV-02 va boshga jarayonlar bo'lib, ular kimyoviy ogava suvda xloroform, uglerod
tetraxloridi va poliklorli bifenil kabi refrakter moddalarni davolash uchun ishlatilishi
mumkin. Bundan tashqari, ultrabinafsha nurli Fenton tizimida ultrabinafsha nurlar va temir ionlari
o'rtasida sinergistik ta'sir ko'rsatiladi, shuning uchun gidroksil radikallarni hosil gilish uchun vodorod
peroksidining parchalanish tezligi juda tezlashadi va organik moddalar oksidlanish yo'li bilan
chiqgariladi[8].

Xulosa. Hozirgi kunda dunyo miqiyosida sanoat rivojlanishi, dunyo axolisi sonining ortishi, iqlim
o’zgarishlari tufayli yuzaga kelayotgan global muammolar hamda dunyoda sanoatlashish va suv
zaxiralarini bir tekis tarqalmagani, suv zaxiralari miqdorining cheklanganini inobatga olgan xolda
nafaqat sanoat balki boshqa turdagi oqava suvlarni chuqur qayta ishlash juda muhim sanaladi.
Shuningdek sug’orish tizimlarini tomchilash mexanizmiga o’tkazish boshqa turtdagi ishlab chiqarish
jarayonlarida esa maksimal darajada suv aylanishining yopiq, intensive sikliga o’tkazish lozim.
Sanoat ogava suvlarini tozalashda esa chiqayotgan chiqindi suvning tarkidan kelib chiqib tozlash
usullarini tanlash maqsadga muvofiq bo’ladi.
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TRANSPORT INFRATUZILMASINI RIVOJLANTIRISHNING ASOSIY
YO‘NALISHLARINI O‘RGANISH.
ANDIJON DAVLAT TEXNIKA INSTITUTI “TRANSPORT VOSITALARI MUHANDISLIGI”
YO*‘NALISHI K-99-21-GURUHI TALABASI M.ISMOILOY.

Annotatsiya: Ushbu ilmiy ishda transport infratuzilmasini rivojlantirishning asosiy yo‘nalishlari
o‘rganilgan. Jumladan, avtomobil, temiryo‘l, havo va suv transporti infratuzilmasini modernizatsiya
qilish, ekologik xavfsizlik, raqamli texnologiyalarni joriy etish, logistika tizimining samaradorligini
oshirish masalalari yoritilgan. Transport infratuzilmasini takomillashtirish orqali iqtisodiy o°‘sish,
hududiy bog‘liglik va aholining hayot sifatini oshirish mumkinligi asoslab berilgan.

Kalit so‘zlar : Transport infratuzilmasi, transport tizimi, modernizatsiya, logistika, ragamli
texnologiyalar, ekologik xavfsizlik, hududiy bog‘liqlik, iqtisodiy rivojlanish

AHHoTauus :B nanHOW HayyHOW pPabOTe MCCIEAYIOTCSI OCHOBHBIE HANpAaBIECHUS Pa3BUTHUS
TPAHCIIOPTHOM  MHQPPACTPYKTypbl. PaccMOTpeHBl  BOMPOCHI  MOACPHM3AIMH  aBTOMOOWMIIBHOM,
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KEJIe3HOJOPOXKHOM, BO3AYIIHOW M BOJHOW HHQPACTPYKTYpbl, BHEApPEHHE LHU(POBBIX TEXHOJIOTHH,
o0ecredeHrne IKOJIOTHIECKO 0e30macHOCTH U MOoBbIeHHE 3()(HEKTUBHOCTH JTOTMCTUYECKUX CHCTEM.
OOocHOBaHa pOJIb TPAHCIOPTHOH HHPPACTPYKTYpbl B 0O0ECIEUEHHMH 3KOHOMHUYECKOIO pOCTa,
TEPPUTOPUATBHON CBA3aHHOCTHU U MOBBIIICHUS KAUYECTBA KU3HU HACEIICHUS.

KiroueBsblie cioBa: TpaHcnopTHas MHPPACTPyKTypa, TPAHCIIOPTHAsI CUCTEMA, MOJIEPHU3ALuS,
JIOTHCTUKA, IU(POBBIE TEXHOJOTHUH, SKOJOTHYECKasi 0E30MacHOCTh, TEPPUTOPHUATIbHAS CBA3aHHOCTb,
HKOHOMHUYECKOE PA3BUTHE

Annotation : This research paper explores the main directions for the development of transport
infrastructure. It examines the modernization of road, railway, air, and water transport systems, the
implementation of digital technologies, ecological safety, and the improvement of logistics efficiency.
The study justifies the importance of transport infrastructure in promoting economic growth, regional
connectivity, and improving the quality of life.

Keywords : Transport infrastructure, transport system, modernization ,logistics, digital
technologies ,environmental safety

Transport-logistika tizimini modernizatsiya qilish — 2025-yilda O‘zbekiston Respublikasi
Prezidentining qaroriga muvofiq, transport-logistika tizimini 2030-yilgacha rivojlantirish konsepsiyasi
tasdiglandi. Ushbu konsepsiya xalgaro va mintaqaviy hamkorlikni kengaytirish, tashqi savdo
yo‘nalishlarini diversifikatsiya qilish va transport xarajatlarini magbullashtirishni 0‘z ichiga oladi.

Multimodal transport tizimini rivojlantirish — Transport-logistika xizmatlari bozorini
rivojlantirish va multimodal tamoyilni maksimal darajada amalga oshirish maqsadida yirik milliy
transport operatorlari tashkil etilishi rag‘batlantirilmoqda.

Tranzit salohiyatini oshirish — O‘zbekiston tranzit yuk oqimlarini jalb qilish uchun
moslashuvchan tarif siyosatini qo‘llash va bojxona tartib-taomillarini soddalashtirish orqali transport-
logistika tizimini takomillashtirishga e’tibor garatmoqda.

Innovatsion texnologiyalarni joriy etish — Transport infratuzilmasini kompleks va tezkor
rivojlantirish uchun tashqi va ichki moliyalashtirish manbalarini jalb etish hamda innovatsion
texnologiyalarni qo‘llash rejalashtirilgan.

Logistika markazlari tarmog‘ini shakllantirish — Hududlarda yuklar shakllanishining asosiy
nuqtalarini hisobga olgan holda zamonaviy transport-logistika markazlari tarmog‘ini yaratish
rejalashtirilmoqda.

Xavfsizlik va sifat standartlarini ta’minlash har qanday sohada muhim ahamiyatga ega. Bu
tamoyillar transport, sanoat, ozig-ovqat ishlab chiqarish va boshga ko‘plab sohalarda qo‘llaniladi.
Quyida xavfsizlik va sifat standartlarini ta’minlashning asosiy yo‘nalishlari haqida batafsil ma’lumot
beraman:

Xavfsizlikni ta’minlash tamoyillari. Xavfsizlikni ta’minlash tamoyillari inson hayoti va
sog‘lig‘ini himoya qilishga qaratilgan. Bu tamoyillar quyidagilarni oz ichiga oladi:

Xavf-xatarlarni baholash — har qanday tizimda xavf omillarini aniqlash va ularni
minimallashtirish bo‘yicha chora-tadbirlar ishlab chiqiladi.

Xavfsizlik standartlari — xalqaro va milliy xavfsizlik standartlari ishlab chiqilib, ularga rioya
qilish majburiy hisoblanadi.

Favqulodda vaziyatlarga tayyorgarlik — har qanday favqulodda holat yuz berganda tezkor
choralar ko‘rish uchun maxsus rejalar ishlab chiqiladi.

Sifatni ta’minlash standartlari
Sifatni ta’minlash standartlari mahsulot va xizmatlarning yuqori darajada bo‘lishini kafolatlaydi. Bu
tamoyillar quyidagilarni o‘z ichiga oladi:

ISO 9000 standartlari — xalgaro sifat menejmenti tizimlari bo‘lib, mahsulot va xizmatlarning
sifatini nazorat qilishga yordam beradi.

Mahsulot sifati nazorati — ishlab chiqarish jarayonida mahsulot sifati muntazam tekshiriladi va
standartlarga mosligi ta’minlanadi.

Xizmat ko‘rsatish standartlari — mijozlarga xizmat ko‘rsatish sifati belgilangan mezonlarga mos
bo‘lishi kerak.

150



Xavfsizlik va sifatni boshqarish tizimlari

Xavfsizlik va sifatni ta’minlash uchun maxsus boshqaruv tizimlari joriy etiladi:

HACCP tizimi — ozig-ovgat xavfsizligini ta’minlash uchun ishlab chiqilgan tizim bo‘lib,
mahsulotning har bir bosqichida xavf-xatarlarni aniqlash va oldini olishga qaratilgan.

GMP (Yaxshi ishlab chiqarish amaliyoti) — farmatsevtika va oziq-ovgat sanoatida sifatni
ta’minlash uchun qo‘llaniladigan standartlar.

ISO 22000 - ozig-ovqat xavfsizligini boshgarish tizimi bo‘lib, mahsulotning xavfsizligini
kafolatlashga yordam beradi.

Yo‘lovchi tashish tizimida raqobatbardoshlik va iqtisodiy samaradorlikni ta’minlash transport
xizmatlarining sifatini oshirish va yo‘lovchilarga qulay sharoit yaratish uchun muhim hisoblanadi.
Quyida ushbu tamoyillar haqida batafsil ma’lumot beraman

Raqobatbardoshlik

Raqobatbardoshlik yo‘lovchi tashish tizimining samarali ishlashini ta’minlash uchun asosiy
omillardan biridir. Bu quyidagi jihatlarni o‘z ichiga oladi:

Transport xizmatlarining diversifikatsiyasi — yo‘lovchilarga turli xil transport vositalari (avtobus,
taksi, metro) orqali xizmat ko‘rsatish.

Narx siyosati — yo‘lovchilar uchun maqgbul narx belgilash va raqobatchilar bilan moslashuvchan
tarif siyosatini yuritish.

Xizmat sifati — transport vositalarining tozaligi, qulayligi va xavfsizligini ta’minlash.

Innovatsion texnologiyalar — yo‘lovchi tashish tizimida elektron to‘lov tizimlari, mobil ilovalar va
aqlli transport tizimlarini joriy etish.

Iqtisodiy samaradorlik

Igtisodiy samaradorlik yo‘lovchi tashish tizimining xarajatlarini optimallashtirish va daromadni
oshirishga qaratilgan. Bu quyidagi tamoyillarni oz ichiga oladi:

Resurslarni optimallashtirish — yoqilg‘i sarfini kamaytirish, ekologik toza transport
vositalaridan foydalanish.

Operatsion samaradorlik — yo‘lovchi tashish yo‘nalishlarini optimallashtirish va transport
vositalarining harakat jadvalini takomillashtirish.

Davlat-xususiy sheriklik — transport infratuzilmasini rivojlantirish uchun xususiy
investitsiyalarni jalb qilish.

Tranzit salohiyatini oshirish — shahar ichida va mintaqaviy yo‘nalishlarda transport tizimini
rivojlantirish orqali yo‘lovchi oqimini ko‘paytirish.

Zamonaviy dunyoda aholining ko‘payishi, urbanizatsiya va transport infratuzilmasining
murakkablashuvi bilan bir qatorda yo‘lovchilar ogimini boshqarish muammosi dolzarb bo‘lib bormoqda.
Xususan, yirik shaharlar, aeroportlar, metro bekatlari, temiryo‘l vokzallari va savdo markazlarida
odamlarning harakati tobora zichlashib bormoqda. Natijada, tirbandliklar, xizmat ko‘rsatishdagi
kechikishlar, xavfsizlik tahdidlari va resurslardan noto‘g‘ri foydalanish kabi muammolar yuzaga keladi.
Shu sababli, yo‘lovchi oqimini optimallashtirish har qanday yirik transport yoki xizmat ko‘rsatish
tizimida muhim strategik vazifa hisoblanadi.

Fodalanilgan adabiyotlar.

O’zbekiston Respublikasi Prezidentining 06.03.2019-yildagi PQ-4230-sonli “Yuk va yo‘lovchi tashish
tizimini tubdan takomillashtirish chora-tadbirlari to‘g‘risida”gi qonuni.

O‘zbekiston Respublikasi Prezidentining 2020-yil 24-avgustdagi PF-6044-sonli “Litsenziyalash va
ruxsat berish tartib-taomillarini tubdan takomillashtirish chora-tadbirlari to‘g‘risida” gi farmoni

. Prezidentning 2022-yil 29-martdagi PQ-117-sonli " Avtomobil transporti sohasini raqamlashtirish
va boshqaruyv tizimini takomillashtirish chora-tadbirlari to‘g‘risida' gi qarori

O’zbekiston Respublikasi Prezidentining 2025-yil 27-yanvardagi PQ-28-sonli““transport logistika
tizimini yanada rivojlantrish chora-tadbirlari to’g’risida”gi garori.

O¢zbekiston Respublikasi Vazirlar Mahkamasining 2019-yil 31-dekabrdagi 1053-sonli ’ Avtomobil
transportida yo‘lovchilar va yuk tashish faoliyatini litsenziyalash tartibi to‘g‘risida"gi qarori.\
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10.

O‘zbekiston Respublikasi Vazirlar Mahkamasining 2023-yil 18-martdagi 116-sonli “Jamoat
transportini moliyalashtirishning yangi tizimini tashkil etish chora-tadbirlari to‘g‘risida” gi
garori.

O‘zbekiston Respublikasi Vazirlar Mahkamasining 2023-yil 15-dekabrdagi 668-sonli “O‘zbekiston
Respublikasi Transport vazirligi huzuridagi Transport nazorati inspeksiyasi faoliyatini tashkil etish chora-
tadbirlari to‘g‘risida”gi qarori.

Zokirov N.Z. Avtomobil transporti va yo‘lovchi tashishni tashkil etish. — Toshkent: Ilm Ziyo, 2016. —
256 b.

Raxmatov.J. Pulatova.G. “Jamoat transporti faoliyatini strategik rejalashtirish modeli asosida
takomillashtirish”. BecTHWK TpaHcnopTa - Transport xabarnomasi, 2024, Ne2, 124-127 betlar.

Islomov A. Yo ‘lovchi tashish tizimlari va ularni boshqarish. Toshkent: (2018).

HAYDOVCHINING ISH O‘RNI VA XAVFSIZLIGI
TA’MINLASHDA TAHLILIY YONDASHUV
Ulkanov Sardoron Sodiqjon o‘g‘li
Andijon davlat texnika instituti,

Transport logistikasi kafedrasi o‘qituvchisi

Annotatsiya: Ushbu maqola haydovchining ish o‘rnidagi ergonomik sharoitlar va xavfsizlik
omillarini tahlil qiladi. Tadqiqot davomida avtomobil kabinasining ergonomik loyihalanishi,
haydovchining sog‘lig‘iga ta’sir etuvchi omillar va avtohalokatlarning asosiy sabablariga e’tibor
qaratiladi. Tadqiqot natijalari haydovchi xavfsizligini oshirish va ish unumdorligini ta’minlash uchun
muhim tavsiyalarni oz ichiga oladi.

Kalit so‘zlar: haydovchi xavfsizligi, ergonomika, ish joyi, avtomobil kabinasi, yo‘l transport
hodisasi

AN ANALYTICAL APPROACH TO ENSURING
THE WORKPLACE AND SAFETY OF THE DRIVER
Abstract: This article analyzes ergonomic conditions and safety factors in the driver's workplace.
During the study, attention is paid to the ergonomic design of the car cabin, factors affecting the driver's
health, and the main causes of road accidents. The research results contain important recommendations
for improving driver safety and ensuring work productivity.
Keywords: driver's safety, ergonomics, workplace, car cab, road traffic accident

AHAJIMTUYECKHWHA MOAXOJA K OBECHEYEHUIO PABOUYETO MECTA
BE3OINACHOCTHU BOAUTEJIA

AHHoOTanusi: B 1aHHOW cTaThe aHANM3HUPYIOTCS SPrOHOMUYECKHE YCIOBHS M (PAKTOpPHI
0e30macHOCTH Ha pabodyeM MecTe BOAWTEN. B Xome uccienoBaHus OCHOBHOE BHUMAaHHUE YICISIETCS
OPrOHOMHYHOMY TPOEKTUPOBAHUIO KaOMHBI aBTOMOOWISA, (akropaMm, BIHSIOIMIMM Ha 3I0pPOBbE
BoAUTENSA, U OCHOBHBIM npuuriHaM [[TII. Pe3ynbTaThl HccienoBaHus CoaepKaT BaXKHbIE PEKOMEHIallNN
JUTS TIOBBIIIIEHUST 0€30MaCHOCTH BOAUTENS U 00€CTIEUeHUSI IPOU3BOUTEILHOCTH TPY/IA.

KuroueBble ciioBa: 6€30MaCHOCTH BOAUTEIS, JPTOHOMHUKA, paboyee MeCTo, KaOMHa aBTOMOOMIIS,
JIOPOKHO-TPAHCIIOPTHOE MPOUCHIECTBUE

Kirish: Zamonaviy transport tizimida avtomobil haydovchilari muhim rol o‘ynaydi. Ularning
mehnat faoliyati yuqori darajadagi e’tibor va mas’uliyatni talab qiladi, chunki yo‘l harakati
ishtirokchilarining xavfsizligi, yuk va yo‘lovchilarni o‘z vaqtida va sog‘-salomat manzilga yetkazish
aynan haydovchining kasbiy tayyorgarligi va ish sharoitlariga bog‘liq. Shunga garamay, amalda
haydovchilarning ish o‘rni ko‘plab xavf omillariga boy bo‘lib, ularning sog‘lig‘i va ish unumdorligiga
salbiy ta’sir ko‘rsatishi mumkin. Uzoq muddatli harakat, doimiy statik holatda o‘tirish, kamharakatlilik,
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noqulay mubhit sharoitlari (chang, shovqin, haroratning keskin o‘zgarishi), stress va charchoq — bularning
barchasi kasbiy kasalliklar, ortopedik muammolar va avtohalokatlar xavfini oshiradi. Haydovchi ish
joyining ergonomik jihatdan to‘g‘ri tashkil etilishi — transport vositasining umumiy xavfsizligini
ta’minlashdagi muhim omillardan biridir. O‘rindiq balandligi, orqa suyanchiq burchagi, pedal va rul
joylashuvi, kabinadagi harorat, shamollatish va yoritish tizimlari kabi elementlar haydovchining
jismoniy va ruhiy holatiga bevosita ta’sir giladi. Bunday sharoitlarning sustligi esa e’tiborning
susayishiga, reflekslarning sekinlashishiga va garor qabul qilish tezligining pasayishiga olib keladi.
So‘nggi yillarda ishlab chiqaruvchilar haydovchining ish o‘rnini ergonomik va xavfsiz qilishga katta
e’tibor qaratmoqda. Avtomobillarga avtomatik xavfsizlik tizimlari, boshqaruv yordami funksiyalari,
adaptiv o‘rindiqlar, zamonaviy iqlim nazorati tizimlari joriy etilmoqda. Biroq bu texnologiyalarning
samaradorligi, asosan, ularning to‘g‘ri loyihalanganiga va haydovchi ularni ganday qabul qilishi va
ishlatishiga bog‘liq.

Ushbu maqgolada haydovchining ish o‘rnini ergonomik va xavfsizlik nuqtai nazaridan baholash,
mavjud muammolarni aniqlash va ularni bartaraf etish bo‘yicha ilmiy asoslangan tavsiyalar ishlab
chiqish magsad qilingan. Tadqiqot yo‘nalishiga ko‘ra, biz real haydovchilar ishtirokida o‘tkazilgan
so‘rovnoma va kuzatuvlar asosida ularning ish sharoitlari, sog‘lig‘i bilan bog‘lig muammolari hamda
xavfsizlik texnologiyalariga munosabati haqida xulosalar chiqaramiz. Shu orqali, avtomobil ishlab
chigaruvchilari va yo‘l harakati tashkilotchilari uchun amaliy tavsiyalar ishlab chiqish ko‘zda tutiladi.

Metodologiya: Ushbu tadqiqot haydovchining ish o‘rnidagi ergonomik sharoitlar va xavfsizlik
omillarini kompleks baholashga qaratilgan bo‘lib, bir nechta tadqiqot usullarining uyg‘unligidan
foydalangan holda amalga oshirildi. Tadqiqot uch bosqichda tashkil etildi: nazariy tahlil, empirik
kuzatuv va statistik tahlil.

Birinchi bosqichda, nazariy tahlil usulidan foydalanildi. Bu bosqichda xalqaro va mahalliy
miqyosdagi ilmiy magqolalar, standartlar (masalan, ISO 7250-1), texnik hujjatlar hamda ergonomika va
mehnat gigiyenasiga oid adabiyotlar o‘rganib chiqildi. Asosiy e’tibor haydovchining ish joyi dizaynining
inson fiziologiyasi va psixologiyasiga ta’sirini aniqlashga qaratildi. Shuningdek, ilg‘or avtomobil ishlab
chiqaruvchilarning kabina dizayni va xavfsizlikka oid yondashuvlari solishtirildi. Ushbu bosqich nazariy
asoslarni mustahkamlab, keyingi tadqiqot bosqichlari uchun yo‘nalish berdi.

Ikkinchi bosqichda, empirik usullar — ya’ni so‘rovnoma va amaliy kuzatuv metodlari qo‘llanildi.
50 nafar professional haydovchi (shahar yo‘lovchi transporti, yuk mashinalari va taksi haydovchilari)
o‘rtasida maxsus ishlab chiqilgan so‘rovnoma asosida savollar tarqatildi. So‘rovnoma haydovchining
ish sharoiti, o‘rindiq qulayligi, kabinadagi iqlim, xavfsizlik tizimlari mavjudligi, sog‘liq bilan bog‘liq
holatlar (orqa og‘rig‘i, charchoq, stress), hamda yo‘l harakati xavfsizligi haqidagi subyektiv baholashni
o‘z ichiga oldi. Shu bilan birga, haydovchilarning ish joylari real vaqtda kuzatildi — ularning
avtomobillariga joylashuvi, holati, harakat vaqtida tananing joylashuvi, yoritish va shamollatish
tizimlarining ishlashi, shuningdek, ergonomik moslashuv darajasi baholandi. Bu kuzatuvlar haydovchi
pozasining inson salomatligiga va ishlash samaradorligiga ta’sirini chuqurroq tushunishga yordam berdi.

Uchinchi bosqichda, statistik tahlil usuli qo‘llanildi. So‘rovnomadan va kuzatuvdan olingan
natijalar SPSS (Statistical Package for the Social Sciences) dasturida qayta ishlanib, asosiy
ko‘rsatkichlar foizlarda ifodalandi, shuningdek, ba’zi omillar orasidagi o‘zaro bog‘liglik korrelyatsion
tahlil yordamida aniqlashtirildi. Masalan, ish joyi ergonomikasi va orqa og‘rig‘i orasidagi bog‘liqlik,
xavfsizlik tizimlariga ishonch darajasi va haydovchining stress holati o‘rtasidagi korrelyatsiyalar
hisoblab chiqildi. Bu esa muammolar ildizini aniqlashga va ularni bartaraf etishga xizmat qiluvchi aniq
tavsiyalar ishlab chiqishga zamin yaratdi.

Mazkur metodologik yondashuv — ya’ni nazariy asoslar bilan empirik ma’lumotlarni
uyg‘unlashtirish va ularni statistik jihatdan tahlil qilish — haydovchining ish o‘rni va xavfsizligiga oid
muammolarni kompleks tarzda o‘rganishga va ilmiy asoslangan xulosalarga kelishga imkon berdi.

Natijalar va Munozara: Tadqiqot davomida 50 nafar professional haydovchi ishtirokida
o‘tkazilgan so‘rovnoma va kuzatuvlar asosida quyidagi asosiy ko‘rsatkichlar aniqlandi. Har bir
ko‘rsatkich haydovchi ish o‘rnining ergonomik sifati, sog‘liq holati va xavfsizlik darajasi bilan bevosita
bog‘liq.
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Ish joyini qulay deb baholaganlar — 32% : So‘rovda ishtirok etganlarning atigi 32 foizi o‘z ish
o‘rnini ergonomik va qulay deb baholagan. Bu ko‘rsatkich ko‘pchilik haydovchilarning o‘z o‘rindiqlari,
pedal joylashuvi, rul boshqgaruvi va boshqa boshgaruv elementlarining noqulayligidan shikoyat qilishini
ko‘rsatadi. Bu kabi noqulayliklar uzoq muddatda mushak-skelet tizimiga zarar yetkazadi.

Ergonomik qulaylik — bu ish joyining inson tana tuzilishiga mos ravishda loyihalangan bo‘lib,
charchoqni kamaytirish, harakatlarni soddalashtirish va salomatlikni saqlashga xizmat qiluvchi holatidir.

Orga va bo‘yin og‘rig‘i his qilganlar — 67% : Tadqiqot ishtirokchilarining 67 foizi orqa va bo‘yin
og‘rig‘idan shikoyat qilgan. Bu holat statik pozitsiyada uzoq vaqt o‘tirish, o‘rindigning noto‘g‘ri
joylashuvi yoki ortopedik qo‘llab-quvvatlovning yetarli emasligi bilan bog‘liq. Og‘riglar, aynigsa, yuk
mashinalari haydovchilarida ko‘proq uchragan.

Mushak-skelet tizimi buzilishi (MSDs) — bu holat mushaklar, suyaklar, bo‘g‘imlar va orqa
sohasidagi stress va og‘riqlar bilan xarakterlanadi, aynigsa takrorlanuvchi harakatlar yoki noqulay
o‘tirish holatlarida.

Konditsioner yoki shamollatish tizimidan norozilar — 45% : Ishtirokchilarning qariyb yarmi — 45
foizi avtomobil kabinasidagi shamollatish yoki isitish tizimi yetarli emasligini bildirgan. Qishda sovugq,
yozda esa ortiqcha issiqlik ish unumdorligini pasaytirib, charchoq va bezovtalikni kuchaytiradi.

Kabina mikroiglimi — haydovchining ish o‘rnidagi harorat, namlik, havo oqimi va yoritish kabi
omillar yig‘indisi bo‘lib, ularning optimal darajada bo‘lishi ish qulayligini ta’minlaydi.

Avtohalokatda ishtirok etganlar (so‘nggi 3 yilda) — 18%: So‘nggi uch yil ichida avtohalokatda
ishtirok etgan haydovchilar ulushi 18% ni tashkil etadi. Bu holatlar orasida insoniy xatolik, charchoq,
e’tiborning susayishi va ba’zan avtomobil texnik nosozliklari sabab sifatida ko‘rsatilgan.

Yo‘l-transport hodisasi (YTH) — harakatdagi transport vositasi ishtirokida sodir bo‘lgan, odam
tanasiga zarar yetkazuvchi, moliyaviy yoki texnik yo‘qotishlarga olib keluvchi hodisa.

Aktiv xavfsizlik tizimlariga ishonchi yuqori bo‘lganlar — 74% : Ishtirokchilarning 74 foizi
zamonaviy xavfsizlik tizimlari — masalan, ABS (Anti-lock Braking System), ESP (Electronic Stability
Program), ADAS (Advanced Driver Assistance Systems) — mavjud bo‘lsa, o‘zini xavfsizroq his
qilishini bildirgan. Biroq, ushbu tizimlarning qanday ishlashini bilmaydiganlar ham ancha yuqori
ulushni tashkil qiladi.

Aktiv xavfsizlik tizimlari — bu avtomobil harakatlanish jarayonida haydovchiga yordam
beruvchi texnologiyalar bo‘lib, avtohalokatlar ehtimolini kamaytirishga xizmat qiladi. Masalan,
avtomatik tormozlash, chiziqdan chiqishni ogohlantirish, yoki adaptiv kruiz-kontrol.

Ko‘rsatkichlar Jadval Ko‘rinishida

Ne | Ko‘rsatkich Natija Izoh
(%)

1 | Ish joyi ergonomik qulay deb baholaganlar 32% Deyarli har 3 haydovchidan 1 tasi
Orga va bo‘yin og‘rig‘idan shikoyat gilganlar | 67% Mushak-skelet zo‘rigishi mavjud

3 | Shamollatish/issitish tizimi yetarli emas deb | 45% Mikroiglim muammosi mavjud
topganlar

4 | So‘nggi 3 yilda YTHda ishtirok etganlar 18% Xavfsizlikka salbiy ta’sir

5 | Xavfsizlik  tizimlariga  yuqori  ishonch | 74% Texnologiyalarga bo‘lgan ehtiyoj
bildirganlar yugori
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Orga va bo‘yin og‘rig‘i eng yuqori muammo sifatida ajralib turibdi (67%).
Xavfsizlik tizimlariga ishonch darajasi nisbatan yuqori (74%), bu esa haydovchilar zamonaviy
texnologiyalarga ehtiyoj sezayotganini bildiradi.YTHda ishtirok etganlar ulushi nisbatan past (18%)
bo‘lsa-da, bu holat befarq qaralmasligi lozim. Shamollatish tizimidan norozilik va ish joyi ergonomikasi
bo‘yicha muammolar mavjud bo‘lib, bu haydovchining sog‘ligi va ish unumdorligiga salbiy ta’sir qiladi.
O‘tkazilgan tadqiqot natijalari haydovchining ish o‘rnida mavjud muammolar ko‘lamini yaqqol
ko‘rsatib berdi. Statistik ma’lumotlarga ko‘ra, so‘rovda ishtirok etgan haydovchilarning atigi 32 foizi
0°z ish joyini ergonomik jihatdan qulay deb hisoblagan. Bu ko‘rsatkich, aksariyat haydovchilarning ish
o‘rni inson tana tuzilmasiga to‘g‘ri kelmasligi, o‘rindiglarning yetarli darajada sozlanmasligi, boshqaruv
elementlarining noqulay joylashuvi kabi muammolar mavjudligini ko‘rsatadi. Aynigsa, yuk va yo‘lovchi
tashish bilan shug‘ullanuvchi haydovchilarning uzoq vaqt harakatsiz o‘tirishga majbur bo‘lishi ularning
sog‘lig‘i uchun salbiy oqibatlarga olib keladi. Bu holat mushak-skelet tizimida zo‘riqish, orqa va bo‘yin
sohasida surunkali og‘riglarning paydo bo‘lishi bilan namoyon bo‘ladi. Tadqiqotda bu muammo
haydovchilarning 67 foizida qayd etilgan.

Haydovchining salomatligiga salbiy ta’sir ko‘rsatuvchi yana bir muhim omil — avtomobil
kabinasidagi mikroiqlimdir. So‘rovda ishtirok etganlarning 45 foizi konditsioner va shamollatish
tizimlarining ishlashidan noroziligini bildirgan. Bu muammo, ayniqgsa, yozning issiq kunlarida va qish
mavsumida muhim ahamiyatga ega bo‘lib, haddan tashqari harorat haydovchining digqatini susaytiradi,
charchoqqa olib keladi va ko‘rish reflekslarining sekinlashishiga sabab bo‘ladi. Kabinada havo
aylanishining yomonligi esa nafaqat qulaylikni pasaytiradi, balki sog‘ligqa ham salbiy ta’sir ko‘rsatadi.

Xavfsizlik bilan bog‘liq ko‘rsatkichlar ham tadqiqot doirasida chuqur tahlil gilindi. So‘rov
ishtirokchilarining 18 foizi so‘nggi uch yil ichida yo‘l-transport hodisasida ishtirok etganini bildirgan.
Bu holatlar orasida insoniy xatoliklar, charchoq, stress va e’tiborning susayishi asosiy sabablar sifatida
ko‘rsatilgan. Haydovchilarning fikricha, bunday muammolar ish o‘rnining noqulayligi, ergonomik
yetishmovchiliklar va psixologik bosim bilan bog‘liq. Bu esa avtohalokatlar xavfini oshiradi va nafaqat
haydovchining, balki boshqa yo‘l harakati ishtirokchilarining ham xavfsizligini tahdid ostiga qo‘yadi.

Shu bilan birga, ijobiy jihatlar ham kuzatildi. Haydovchilarning 74 foizi zamonaviy aktiv
xavfsizlik tizimlari — masalan, tormozlarni bloklanishdan saqlovchi tizim (ABS), elektron
barqarorlashtirish tizimi (ESP), avtomatik tormozlash, chizigdan chiqishni ogohlantiruvchi yoki adaptiv
kruiz-kontrol kabi texnologiyalar borligidan xabardor va ularga nisbatan ishonch bildirgan. Bu,
haydovchilarning zamonaviy texnologiyalarga qiziqishini va ularning xavfsizlikka bo‘lgan talablari
ortayotganini anglatadi. Biroq, so‘rov davomida ushbu tizimlarning amaliy foydalanish bo‘yicha
bilimlar yetishmasligi ham kuzatildi. Bu esa faqat texnologiyani joriy etish emas, balki haydovchilarni
o‘qitish va ularga muntazam ravishda malaka oshirish imkoniyatini yaratish zarurligini ko‘rsatadi.

155



Umuman olganda, ushbu tahlil shuni ko‘rsatadiki, haydovchining ish o‘rni ergonomik va
xavfsizlik jihatdan to‘liq mukammallashtirilmagan. Bu esa nafaqat ish unumdorligiga, balki yo‘l
harakati xavfsizligiga ham jiddiy ta’sir ko‘rsatadi. Demak, avtomobil ishlab chigaruvchilari, transport
kompaniyalari va mehnat muhofazasi bo‘yicha mas’ul tashkilotlar birgalikda haydovchilarning ish
sharoitlarini takomillashtirish bo‘yicha tizimli chora-tadbirlarni ko‘rishlari zarur. Bu chora-tadbirlar
orasida ergonomik o‘rindiglarni joriy etish, iqlim nazorati tizimlarini yaxshilash, xavfsizlik
texnologiyalarini ommalashtirish va haydovchilarni muntazam ravishda o‘qitish alohida o‘rin tutadi.

Xulosa. Haydovchining ish o‘rnini takomillashtirish fagat avtomobil ishlab chiqaruvchilarning
emas, balki transport tashkilotlari, yo‘l harakati xavfsizligi xizmatlari, sog‘ligni saqlash va mehnat
muhofazasi bo‘yicha mutasaddi idoralarning hamkorlikdagi sa’y-harakatlarini talab qiladi. Ergonomik
me’yorlarga javob beruvchi o‘rindiqlarni joriy etish, mikroiqlim tizimlarini takomillashtirish, xavfsizlik
texnologiyalarini avtomobillarga standart tarzda o‘rnatish, eng asosiysi esa haydovchilarni ergonomika,
salomatlik va xavfsizlik bo‘yicha muntazam o‘qitish — bu sohadagi muammolarni kamaytirishda muhim
vosita bo‘lib xizmat qiladi. Kelgusida ushbu yo‘nalishda qo‘shimcha ilmiy tadqiqotlar olib borish, yangi
avtomobillarda inson salomatligi va psixologik holatini inobatga olgan dizayn yondashuvlarini ishlab
chiqish va keng joriy etish zarur. Zero, xavfsiz va qulay ish joyi — nafagat haydovchining, balki butun
jamiyatning harakat xavfsizligiga xizmat qiladi.
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STUDY OF THE ENVIRONMENTAL IMPACT OF TOXIC GASES EMITTED BY
VEHICLES
Ulkanov Sardorjon Sodikjon ugli
Andijan State Technical Institute
Senior teacher of the Department of Transport Logistics
Abstract: This article discusses the direct impact of toxic gases from vehicles, toxic gases from various
plants and factories, and heavy metal residues on the atmosphere and ozone layer. Brief information is
provided on the harmful gases emitted into the atmosphere by plants and factories in the territory of our
republic and ways to eliminate them, acid rain observed in cities.
Keywords: waste, automobile, environment, transport, engine, urban transport, gas, greenhouse effect,
heavy metals, poisoning, ozone layer, degradation, economic damage.
TRANSPORT VOSITALARIDAN CHIQADIGAN ZAHARLI GAZLARNING ATROF-
MUHITGA TA’SIRINI O‘RGANISH
Annotatsiya: Ushbu maqolada avtotranspotr vositalaridan chiqadigan zaharli gazlar, atmosfera havosini
turli zavod va fabrikalardan chiqgayotgan zaharli gazlar, og'ir metall qoldiqlarini atmosfera va azon
qatlamiga bevosita tasiri. Respublikamiz hududidagi zavod va fabrikalarning atmosferamizga
chiqarayotgan zararlari gazlar va ularni bartaraf qilish yo'llari shaharlarda kuzatilayotgan kislotali
yomg irlar haqida qisqacha ma’lumot keltirib o’tilgan.
Kalit so‘zlar: chigindi,avtomobil, atrof-muhit, transport, dvigatel, shaxar transporti, gaz, parnik eftekti,
og'ir metallar, zaharlanish, azon qatlami, yemirilish, iqtisodiy zarar.
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MN3YUYEHUE BO3JIEMCTBUSI TOKCHUYHbIX I'A30B, BBIJAEJISIEMbIX
TPAHCIIOPTHBIMU CPEJACTBAMU

AHHOTanusi: B [aHHOW craThe paccMaTpuBaeTCs MPSMOE BO3JCHCTBHE TOKCHYHBIX TIa30B,
BbIOPAChIBAEMBIX TPAHCIIOPTHBIMH CpPEACTBAMH, TOKCHUYHBIX T'a30B, BBIOPACHIBACMBIX pa3IMYHBIMU
3aBosiaMH U (haOpUKaMH, U OCTATKOB TSDKEIIBIX METAJUIOB Ha aTMoc(epy u 030HOBBIN cioit. [IpuBenena
Kparkass uHpopmarms o0 ymepOe, HaHOCUMOM aTtMocdepe 3aBogamMu U (HaOpuKaMu Ha TEPPUTOPUHU
Halel pecnyOiuKy, ra3ax ¥ crocodax ux yCTpaHeHHsI, KUCIOTHBIX JOXK/ISMX, HAOMIONAEMbIX B TOPOIaX.
KoaioueBble cjioBa: 0TXO/bI, aBTOMOOWIJIb, OKpYyJXKarollas Ccpelia, TPAHCHOPT, IBUraTeib, TOPOICKON
TPAHCIIOPT, Ta3, MaPHUKOBBIN dPQPEKT, TsHKEITbIe METAIUIbI, OTPABJICHUE, 030HOBBIN CIIOH, pa3pyllIeHHE,
SKOHOMHYECKHH yIIepo.

Exhaust gases are the working product generated in the engine. An incompletely burned hydrocarbon
fuel and a product of oxidation. The emission of exhaust gases leads to an increase in the permissible
concentration of toxic substances and carcinogens in the atmosphere of cities. The appearance of smogs
can cause poisoning in a closed environment[1].

Figure 1. Smoke coming out of a truck's pipe

Amount of exhaust gases emitted by vehicles The amount of gases emitted by vehicles is
determined by the amount of fuel consumption. Fuel consumption is standardized based on mileage and
is indicated by the car manufacturer. The estimated fuel consumption can be determined based on the
volume of exhaust gases emitted from the vehicle's exhaust manifold. The combustion of one kg of
gasoline produces a mixture of 16 kg of various gases [2].

k - carburetor engine

1 - injector engine

D - diesel engine

The density of gasoline at +20C ranges from 0.69 to 0.81 g/cm3.

The density of diesel fuel at +20C according to GOST 305-82 was not more than 0.86 g/cm3.

Table 1
Composition of vehicle exhaust gases
Gasoline Diesel
N2 74-77. 76-78.
0)) 0.3-8.0 2.0-18.0
H>O 3.0-5.5 0.5-4.0
CO, 0.0-16.0 1.0-10.0
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CcO 0.1-5.0 0.01-0.5
Nitrogen oxide 0.0-0.8 0.0002-0.5
Hydrocarbons 0.2-3.0 0.09-0.5
Aldehydes 0.0-0.2 0.001-0.009

Saja 0.0-0.04 0.01-1.10
Benzyperine 10-20*10°¢ 10%107

Toxic components carcinogens

Figure 2. Passenger car exhaust pipe

The impact of exhaust gases on human health. Nitrogen oxide, which is approximately 10 times
more dangerous than carbon monoxide, can pose a greater danger, the toxic fraction of aldehydes is not
very high and is 4-5 percent. The toxicity of different hydrocarbons differs from each other. Unbounded
hydrocarbons, by photochemical oxidation with nitrogen dioxide, form oxygen-containing toxic
compounds - smogs. Polycyclic aromatic hydrocarbons identified in gases are potent carcinogens.

In addition, when using sulfur-containing gasolines, the exhaust gases include sulfur oxide, and
when using ethylated gasolines, lead, bromine, chlorine, and their compounds [3].

Prolonged contact in an environment contaminated with car exhaust leads to general weakening
of the body - immunodeficiency. In addition, gases can cause various diseases in their own way. For
example, shortness of breath, sinusitis, laryngotracheitis, bronchitis, bronchopneumonia, and lung
cancer. Exhaust gases can also lead to cerebral atherosclerosis.

Poisoning in a closed environment. Car exhaust gas poisoning occurs frequently, including fatal
cases where drivers are poisoned in garages or car interiors. Cases of poisoning have also been observed
in apartments near parking lots. To combat such situations, it is necessary to introduce building codes
for the ventilation of parking spaces, vehicle operation, and maintenance facilities.

Hygienists and environmentalists pay great attention to monitoring air pollutants, especially
emissions from vehicles.

In addition, in the Global Environmental Monitoring Program for All

Countries accepted by the UN, nitrogen dioxide, sulfur dioxide, hydrogen sulfide, sulfates,
cadmium, lead, mercury. In 1980, chromium, copper, tin, molybdenum, vanadium, manganese, nickel,
antimony, arsenic, and selenium were additionally introduced into this program.

Harmful substances released into the atmosphere have different oxidation and risk factors, for
which the oxidation coefficient and the aggressiveness coefficient are calculated. The i-th is the oxidation
coefficient of the harmful substance.

(Ki), equal to the ratio of the average daily PDKSS of the designated i-th harmful substance to the
PDKSS of carbon monoxide, conventionally taken as a unit in terms of toxicity - this is not very
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scientific, since carbon monoxide itself is toxic, leading to fatal poisoning. The table shows Ki values

for a number of hazardous substances specific to exhaust gases.

Conclusion. The composition of exhaust gases from cars and their toxic effects on the environment
and people were studied.

Measures to reduce the toxicity of exhaust gases from road transport were studied.The works of
scientists on the use of the cylinder shutdown method at idle to improve the resource-saving and
environmental performance of vehicles were studied.One of the directions for ensuring resource saving
and environmental safety in the motor transport complex is the improvement of fuel-saving and
environmental indicators of motor vehicles under operating conditions.

Currently, hybrid power plants, the most efficient in terms of cost-effectiveness and environmental
parameters, are used: they operate on internal combustion engines on highways, and on electric motors
in urban areas. Switching to a particular type of engine is carried out automatically depending on traffic
and road conditions.
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AVTOMOBIL ORQA O‘RINDIG‘INI ISITISH TIZIMINI
BOSHQARUVINI TAKOMILLASHTIRISH
Sultanov Ildar Rafkatovich
Andijon davlat texnika instituti

Annotatsiya: avtomobil sanoati orqa o‘rindig‘ini isitish tizimlari ham avtomobilning umumiy
qulayligini oshirishga xizmat qiladi. Avtomatik boshqaruv yoki foydalanuvchi ehtiyojiga mos ravishda
sozlash imkoniyatlari, yuqori samaradorlikka erishish uchun muhimdir. Bunday innovatsiyalar
haydovchilarga va yo‘lovchilarga qulaylik yaratishda muhim rol o‘ynaydi. Orqa o‘rindig‘ini isitish
tizimining boshqaruvi, avtomobilning ichki dizayni va ergonomikasi bilan ham chambarchas bog‘liqdir.
Tizimning intuitiv va oson boshqarilishi, foydalanuvchi tajribasini yaxshilashga yordam beradi.

Kalit so‘zlar: qulaylik, xavfsizlik, ergonomika, innovatsiya, harorat, avtomobil, nazorat.

AHHOTaIUS: CUCTEMBI NIOAOTPEBA 3aJHUX CUJCHUN aBTOMOOWIIS TaKXkKe CITy>KaT JJIsi MOBBILICHUS
obmiero kom@opra aBTOMOOMIIA. ABTOMaTHYECKOE YIpPaBIEHUE WJIM BO3MOXKHOCTb PETrYJIHPOBKH B
COOTBETCTBUH C MOTPEOHOCTSIMU MOJIb30BATENsl BAXKHBI JJISI IOCTUKEHHUSI BBICOKOH 3((EKTUBHOCTH.
Takvie WHHOBAIlMM WTPAIOT BAXXHYIO POJIb B CO3JaHUU KOMQOPTa i BOAMTENECH M ITaCCaXKHUPOB.
VYrpaBieHue cUCTeMOW MOJ0TpeBa 3aJHUX CHACHUHN TaKKe TECHO CBA3aHO C JW3allHOM HMHTephepa U
OPrOHOMHKON aBTOMOOWIS. VHTYWTHBHO TOHSTHOE M TPOCTOE YIMPABICHHWE CHUCTEMON TIOMOTaeT
YIYUIIUTh OJIb30BATEILCKUI OIBIT.

Kirouessie ciioBa: koMdpopT, 6€30MaCHOCTh, )PrOHOMHKA, MHHOBAIIMHY, TEMITEPaTypa, aBTOMOOHITb,
yIIpaBJIeHUE.

Annotation: rear seat heating systems also serve to improve the overall comfort of the vehicle.
Automatic control or the ability to adjust according to the user's needs are important for achieving high
efficiency. Such innovations play an important role in creating comfort for drivers and passengers. The
control of the rear seat heating system is also closely related to the interior design and ergonomics of the
vehicle. Intuitive and easy control of the system helps improve the user experience.

Keywords: comfort, safety, ergonomics, innovation, temperature, car, control.
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Bugungi kunda ko‘plab avtoulovlarda isitiladigan o‘rindiqlar standartlar asosida ishlaydi. Ular
Istalgan harorat odatda bir necha darajalarda o‘rnatiladi. Bu o‘rnatilgan konfiguratsiyaga qarab quvvatni
boshqarish yoki haroratni aniq sozlash orqali faollashtirilishi mumkin. Bundan tashqari, har bir
hududdagi haroratni shaxsiy idrok etishiga ko‘ra, o‘rindiq yostig‘i va suyanchiq joylarida haroratni
sozlash imkoniyati mavjud.

Avtomobillar bilan bog‘liq texnologiyalarning rivojlanishi bilan odamlarning yo‘lovchilar
kabinasining qulayligiga bo‘lgan talablari asta-sekin o‘sib bormoqda. Hozirgi vaqtda ko‘proq modellar
o‘rindiglarni shamollatish va o‘rindiqlarni isitish bilan jihozlangan va ularning funktsiyalari asta-sekin
yaxshilanmoqda. Hozirgi yo‘lovchilar saloning termal konforini nazorat qilish tizimi nafaqat
konditsionerni isitish va sovutishning asosiy funktsiyalariga qaratilgan, balki yo‘lovchilarning shaxsiy
konfor ehtiyojlariga mos kela boshlaydi. Mavjud avtomobil kabinasining issiqlik konforini boshqgarish
tizimi umumiy ehtiyojlarni qondirishda yaxshi ko‘rsatkichlarga ega bo‘lsa-da, aslida joriy boshqaruv
tizimi fagat havo tezligini yoki konditsionerning shamol yo‘nalishini avtomatik boshqarish bilan
cheklangan, foydalanuvchi ehtiyojlariga moslashtirilgan javob yo‘qligi va yo‘lovchilar saloningning
issiqlik muhitini boshqarishda optimallashtirish uchun hali ham katta muammolar mavjud [1-2].

Asosiy qism

Isitishning asosiy afzalligi - sovuq havoda qulay o‘rindiq harorati. Sovuq havoda muzlagandan
ko‘ra issiq avtomobil o‘rindig‘ida o‘tirish ancha yoqimli va qulay. Ushbu variantning afzalliklari
quyidagilardan iborat:

* O‘rnatilgan va tashqi isitish elementlarini o‘rnatish qulayligi;

* Tez isitish va optimal haroratni saqlash;

* Ba'zi kasalliklar (radikulit va boshqalar) uchun foydali bo‘lgan o‘rindiqning orqa qismini isitish
imkoniyati.

Ba'zi salbiy tomonlari ham bor. Misol uchun, harorat o‘zgarishi tufayli sovuqni ushlash xavfi.

Yoki isitishdan ortigcha foydalanish haydovchiga salbiy ta'sir ko‘rsatishi mumkin. Isitishning eng keng
tarqalgan kamchiliklari quyidagilardir:
» funksiya uzoq vaqt davomida maksimal darajada ishlaganda qizib ketish ehtimoli;
» isitiladigan o‘rindigda uzoq vaqt o‘tirganda va sovuqgqa chiqishda shamollash xavfi;
. erkaklarda reproduktiv kasalliklarning rivojlanish ehtimoli;
» salonda quruq havo va buning natijasida zaiflik va bosh og‘rig‘i.

Shuni esda tutish kerakki, bu kamchiliklar fagat o‘rindigni isitishdan uzoq vaqt foydalanish bilan
mumkin. Tizimni vaqti-vaqti bilan o‘chirib qo‘yish yoki uni minimal darajaga o‘rnatish kerak. Siz
tizimni bir muncha vaqt majburan o‘chirib qo‘yadigan harorat sensorini o‘rnatishingiz mumkin.
O‘rindiqlarni isitishni o°‘zingiz o‘rnatishga qaror qilsangiz, bosqichma-bosqich ko‘rsatmalar sizga
yordam beradi.

1. Akkumulyatordan salbiy terminalni uzib, avtomobilni quvvatsizlantirishingiz kerak.

2. Avtomobil o‘rindiqglarini qismlarga ajratish va o‘rindiq qoplamasini olib tashlash kerak. Bu
oson ish emas, chunki ular ko‘plab murvat va yong‘oqlar yordamida o‘rnatiladi. Sizga kerak bo‘ladigan
asboblar rozetkali kalit va burchakli tornavidadir.

3. O‘rindiglardan qoplamani olib tashlaganingizdan so‘ng, siz isitish elementlarini o‘rnatishingiz
kerak.

4. Keyingi qadam simlarni ulashdir.

O‘rindiglarni isitishni o‘zingiz o‘rnatishingiz mumkin. Agar o‘zingizning qobiliyatingizga
ishonchingiz komil bo‘lmasa, ixtisoslashgan avtomobil markazlariga murojaat qilish yaxshiroqdir.
Ko‘p odamlar vazifani murakkablashtirmaslikka harakat qilishadi va qopqoqlar va qopqoqlardan
foydalanadilar. Biroq, qiyosiy tahlilni o‘tkazsak, bu o‘rindiqga o‘rnatilgan isitishning ancha ishonchli
va iqtisodiy ekanligini ko‘rsatadi. Aniq afzalliklardan biri - avtomobil boshqaruv panelidagi
ko‘rsatkichlarning ko‘rinishi. Bu haydovchiga parametrlarni boshqarishni va kerak bo‘lganda ularni
sozlashni osonlashtiradi. Bundan tashqari, o‘rnatilgan modellar, qopqoq va qopqoqlardan farqli
o‘laroq, ancha bardoshlidir.
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Isitishni boshqgarish bloki isitish darajasini to‘rt darajada boshqarishga imkon beradi: ochirilgan,
past issiqlik, o‘rtacha issiqlik, maksimal issiqlik. Boshqaruv blokida ikkita alohida mustaqil kanal
mavjud. ya'ni ikkita o‘rindigni boshgarish mumkin. Boshqaruv blokida to‘rtta boshqaruv tugmasi
mavjud: ikkitasi bitta kanal uchun va ikkitasi ikkinchi kanal uchun. Shunga ko‘ra, har bir tugma juftligi
isitishni kamaytirishi yoki oshirishi mumkin.Displey uchun ikkita uch rangli RGB LED ishlatiladi, har
bir kanal uchun bittadan. LED chiroqining rangi isitish darajasini ko‘rsatadi. Moviy rang minimal,
yashil - o‘rtacha issiqlik, qizil - maksimal.Boshqarish bloki isitish rejimlarini almashtirishda quvvatni
muammosiz oshirishi va kamaytirishi mumkin. Vaqtinchalik jarayonlar miltillovchi LED bilan
ko‘rsatiladi.Boshqaruv blokida avtomatik isitish rejimi mavjud: agar isitish quvvati o‘chirilgunga
qadar istalgan quvvat darajasida yoqilgan bo‘lsa, keyingi quvvat yoqilganda, maksimal isitish darajasi
4 daqgiqa davomida yoqiladi, shundan so‘ng isitish darajasi avvalgi darajaga qaytadi. Ma'lum
bo‘lishicha, boshqaruv blokida har bir kanalning isitish sozlamalari o‘zgarmas xotirasi
mavjud.Avtomatik isitish rejimi miltillovchi LED bilan ko‘rsatiladi.Har qganday boshqaruv
tugmachasini bosganingizda, avtomatik isitish rejimi o‘chiriladi va isitish avvalgi saglangan holatga
o‘tadi. Shunga ko‘ra, agar isitish tugmalar yordamida o‘chirilgan bo‘lsa, keyingi avtomatik isitish
kuzatilmaydi.

Waeco MagicComfort MSH-300 o‘rindiqlari isitgichi (o‘rnatilgan) yuqori sifatli uglerodli isitish
elementidan tayyorlangan va haydovchi va old yo‘lovchi o‘rindiglariga o‘rnatilgan bo‘lib, sizning
avtomobil o‘rindig‘ingiz uchun teshikni kesish imkoniyati mavjud:

« [sitish haroratini doimiy ravishda tartibga soluvchi ikkita universal kalit

e 3 isitish rejimi (10 - 70 vatt)

e 4 ta o‘rnatilgan harorat sensori

e Olinadigan qopqoqli o‘rindiqlar uchun mo‘ljallangan

Texnik spetsifikatsiyalar:

e Olchamlari (pastki), L x W, mm: 580 x 270

e Olchamlari (orqa), L x W, mm: 580 x 270

» Model: 9101700034

e Quvvat manbai: 12 V

« Ishlash tartibi: isitishning bosqichma-bosqich o‘sishi 10 dan 70 vattgacha

o Isitish elementi materiali: uglerod tolasi.

Waeco MagicComfort MSH-300

I-rasm.Waeco MagicComfort MSH-300
Natija
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Funktsional sxemalar avtomatlashtirish sistemalari loyihasining asosiy texnik hujjati bo‘lib, unda
texnologik ob’yekt va avtomatik nazorat, rostlash boshqarish va shu kabi vositalari birgalikda
tasvirlanadi 2-rasm.

Funktsional sxemalarni tuzishda Davlat Standarti GOST 21.208-2013 va ko‘rsatma material RM4-4-85
va boshgqa ishchi xujjatlarning talablariga rioya etiladi.

Funktsional sxemalarni loyihalash jarayonida quyidagi masalalar hal etiladi:
Texnologik jarayonning muqobil avtomatlashtirish hajmi aniqlanadi;
Avtomatik tarzda nazorat, rostlash va boshqgarish lozim bo‘lgan texnologik parametrlar belgilanib, texnik
vositalar majmuasini tanlash maqgsadida ularing o‘lchash chegaralari, usullari aniqlanadi [2-4];
Masofadan va avtomatik boshqgariladigan ijro mexanizmlari tanlanadi;
Texnologik jihoz, apparat va uskunalarning avtomatik tarzda himoya va blokirovka etish uchun yetarli
bo‘lgan hajmi belgilanadi [2].

Asbob, avtomatika vositalari va apparaturalarini shchit va pultlariga, shuningdek, joyiga,
dispetcher punktlariga joylashtirish hal etiladi.
Texnologik jarayonlarni avtomatlashtirishning funktsional sxemalarini ishlab chiqishda quyidagi talab
va qoidalarga amal qilinadi:

Avtomatlashtirishning texnik vositalarini tanlashda texnologik jarayonning harakterini,
jarayonning yong‘inga va portlashga moyilligini, atrof-muhitning zaharliligini va yemiruvchiligini,
o‘lchanayotgan muhitning fizik-kimyoviy hossalarini va parametrlarini; o‘Ichash o°zgartkichlarining
o‘rnatilgan joyidan nazorat va boshqarish punktlarigacha masofasini; boshqarish sistemasiga
ishonchlilik, aniqlik va tez ta’sir etish kabi talablarni hisobga olish zarur.

Avtomatlashtirishda texnik vositalarning ommaviy (seriyallab) ishlab chiqariladiganlari asosida
to‘zilishi lozim; bunda ular o‘zining soddaligi, o‘zaro mos kelishi, shchit va pultlariga o‘rnatish qulayligi
bilan tasniflanuvchi texnik majmualaridan foydalanish magsadga muvofiqdi [3].
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Tanlangan qurilma o‘rindigni qisqa vaqt ichida qizdirib, sovuq havoda haydovchi va yo‘lovchilar
uchun qulaylik yaratadi. An’anaviy isitish tizimlariga qaraganda energiyani kamroq sarflaydi, bu esa
avtomobilning akkumulyatoriga ortiqgcha yuk tushmasligini ta’minlaydi. Kompakt dizayni tufayli
o‘rnatilishi qulay, oddiy va tez, boshqaruvi ham sodda, bu foydalanuvchi uchun qulaylik tug‘diradi. Har
xil avtomobil o‘rindiglari uchun moslashuvchanlik mavjud, shu bilan birga sovuq kunlarda juda samarali
ishlaydi. Qurilma yugori sifatli materiallardan ishlab chigarilgan va isitgichda haddan tashgari qizib
ketishdan himoyalash tizimi mavjud.
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BYJIAKAK SJHEPTETHK HKTUMOWN KOMIIETEHIIUSAICUHU PUBOKJIAHTUPHUIII
OMUWIJIAPU
Hypuoounoe Mupcauo A60ymannonosuu
®daproHa JaBlaT TEXHUKA YHUBEPCUTETU KaTTa YKUTYBUUCH
Hypuoounosa ®@epyszaxon Pacynosna
®daproHa JaBlaT TEXHUKA YHUBEPCUTETH MAarCTPAaHTH

AHHOTALIMUA
Ymly makonajga sHepreTuka MexHar Oo3opuja Tanaba-éuuiap (aoUIMIMHU Ky4dalTHUpHII,
Tajabamap  KOMIETEHTJIWIM  Macajajapd,  YJIApHUHT  WKTUMOMM  KOMIETEHIMSUIAPUHU

PUBOXKIIAHTUPUILIHUHT J1073ap0 Macanaiapu 0aéH STHITaH.
Kaaur cy3aap: MWKTUMOMN KOMIIETEHTIMK, TabIUM KapacHW, MOCIAIIUII, WXKTUMOUN
MachyJUsT.
AHHOTALNUA
B nanHOIll cTaThbe OonmucaHbl BaXKHbIE BONPOCHI YCUJICHUSI AKTUBHOCTH CTYAEHTOB M MOJIOJIEKHU
Ha pBIHKE TPyZa B cepe SHEPTeTUKH, BOITPOCHI KOMIIETEHTHOCTH CTY/ICHTOB, PA3BUTHUS X COIIMATBHON
KOMIIETEHTHOCTH.
KiroueBble cjioBa: colraibHasi KOMIIETEHTHOCTD, YI€OHBIN TIpOIIece, aaanTalis, COIHaabHast
OTBETCTBEHHOCTb.
ANNOTATION
In this article, the important issues of strengthening the activity of students and youth in the
energy labor market, the issues of social competence of students, and the development of their social
competence are described.
Keywords: social competence, educational process, adaptation, social responsibility.

Byrynru kyHaa sHepretuka MexHar 6030puaa Kywid pakobarra Gapronuid O6ynraH kKaapriapra
Oynran HXTHUE&K KyHIaH KyHra optu0 Oopmokma. By sca  mHadakar mpodeccop-ykutryBumiap
MachyJIUSATHHY OIIMPHUII, OAJIKU €TyK SHEpreTHKa coxacua eTyK MyTaXxaccuc OVIIMIIIHU OJJIUTa MaKcal
KWwiran xap Owp tayabagaH KacOWii KOMITIETEHTIMKKa 3ra Oynwmn Ba 0o30p Tanabiapura MyBOGUK
TAaKOMIJIIAIUO OOPHITHM Tanad 3TMOK/IA.
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DHepreTuka coxacu MyTaxacCUClIapy HKTUMOHMM KOMIETEeHTIIMTUHUHT Kail apa)kaja SKaHIUuTu
TanabalvK JaBpuja IKTUMOMH MOCJAIIYBYAHIHNK, Y3ap0 MYJIOKOT, (HaomusTHH HYynra KyHuin
*apaéHua aHIvIaHaIu Ba OYa)kak SHEPreTHK YUYYH MyXUM aXaMusT KacO 3Tau.

Bynasicax snepeemuxnune usicmumouti komnemenyuscu- 0y TEXHUK OJMHA YKyB I0PTH SHEPreTHKA
coxacH TajabacHHUHT KacOui Talléprapiaury HaTHKacua o3ara KellaJural Maxcui Xycycusr 6yiuo,
OyH/Ia YHHUHT WXTHUMOHMH XaéT Ba Qaonuarra Tau€piaurd, OWIMMIIApH, KYHUKMAalapu, MXKTUMOUM
MebEpIap Ba KaAPUATIM EHIONUIYBIAPHU Y3MAIITUPULI KYHUKMaIapu, KacOuil Ba MKTUMOUN MyXUTHHU
Oamopar KWIMII XaM/a camapaliy y3apo MyHoca0aTaa 6ynuml, niiad YuKapuil xKapaéHUHU KyJiail Ba
camapajiy TallIKHJI 3TUII, KacOuil MyaMMOJIApHU XaJl KWIMIIHU TabMHHIIAII, IAXCHH Ba MKTUMOUN
(bapOBOHIMK YUyH MACBYIHUATIN OYIHI IMKOHUHH Oepajiu.

byryuru kynaa sHepretvka coxacuaard TyO y3rapuuuiap, KailTa THKJIaHyBYM Ba SKOJOTHK
xaBcu3 sHeprus MaHOaanapura OYnraH SXTHEXK, JaBIaTUMHM3 TOMOHHJIAH coxara OepuiaérraH
bTHO0P Ba UMKOHMSITIAP KYIU1a0 ENUTapUMU3HU YOy Kach sracu Oyiuiira yHaaMmokaa. Jlekun, onuii
TabJIUM THU3UMHUTA KUPUO Kenrad dHepreTuka coxacura ouj (yHIaMEeHTan Ba KacOWil OMmimMIIapHH
srajutail OuaH YeKJIaHUO KOJHII, SbHHU MKTUMOUN KOMIETSHIIMSIHUHT €Tapiiy MIaK/NIAaHMACIIUTH COXa
OUTHPYBUMIIAPUHH KeJaXakaa y3 HMMKOHHUSTIAPUHHU €Tapiid aHTJaMaciuK Ba ylapaaH YHYMIIH
doiinanaHuil MMKOHUATUHUHT 4YeKJIaHWIIUra cabab Oynmoxma. Xymi, Tanabanap WKTUMOUN
KOMITIETEHIMSICUHU KaH/1all pUBOXIIAHTUPULLI MYMKHUH?

Tanabanap WXTUMOUN KOMIIETEHTIUTHra Y3 OJNJIUTra Makcal KYHUII, YHTa SpHUIIULA IOKOPU
Japaxana Kyd-raipar, [MIMKO0aT, )KYIIKUHIMKHA HAaMOEH 3TUII OpKaJId SpUILIMIAINKK, Oy KapaéH Oup
KaTop oMuJIap OusiaH OOFIUKIUP.

Tanabanap WKTUMOUN KOMIIETEHTVIMTUHU PUBOAJIAHTUPUILIA KyHUAard oMuIIapra acocaaHuIl
sapyp-

- ¥3-Y3UHHU aHIJIAIIHUHT FOKCAK Japa)kacH;

- ¢ykaponuk, ¥3 Kaap-KUMMaTHHH XHC KWIHII, Y3UHU XypMaT KHIWII, WHTU3OMIIMIIUK,
TYFPUIIUK;

- Kapopiap Kalys KWIUIIIa MyCTaKUIUIMK Ba MabCYJIUATHH XUC KM,

- xa€tuil paonuaT Ma3MyHUHH SPKUH TaHJIAIIL,

- MEXpHOOHITHUK, SIXIIUIINK; aJIbTypU3M, CAOPIMIINK, YUIAMIIMIINK, KAMTapiIMK;

- Onnmin Ba Y3-Y3WHU aHIVIALI, TY3aUIMK, peduieKius, MYJIOKOT Ba XaéT Ma3MyHHHH UYYKYyp
TYLIYHHILTA dXTHEK;

- aonusT Y3rapTUpyBUM WIMHUIM OMIMMIIap, Majakaiap, KyHUKManap, MHTEJUIEKT, HUHCTUTYLIUS,
MOKOIUM Xa€Tra dXTUEKXK;

- MEXHATCEBAPIIUK, TEKAMKOPIIUK;

- 4eT TWJUTApHU YpraHuII;

- MAJUIMH Ba AMHUN ypd-oaTiapHu OUITUIL,

- COFJIOM TypMYLI Tap3H;

- ’)KUCMOHUM TOOIaHMIII;

- 3CTETHUK AU, SIXIIU aMajuiap;

- TAIOUPKOPIHK, PaKoOaTOAPIONITAINK, OOIIKAPUII KOOWITHSTH;

- KUPULITIMIIAIIHIK;

- xoaui npodeccronaln puKpiam KOOWIHITH, TAPUXHU, TYPJIH XaJKIap MaJlaHuITUHU OWJIHIL
Ba X0Ka3o0.

IOxopuaarn omMuwinapHUHT OYynakak SHEPreTHKIap TOMOHUAAH Y3 BaKTHAA Ba MyKaMMmall
Y3MalTHPUIUILY, ITYHUHITIEK, Y3 MEXHAT (aonuaTiIapy kapaéHuaa MyHTa3aM KYJUITAaHIINO OOpUITHILIN
HaakaT yIapHUHT KaMoaJard YpHU Ba MaBKEHMHUHT OMHMO Oopuimra, OajKku Y3WHU >KaMOAHWHT
aXpaaMac KUCMM SKAaHJIMTHMHM JIOMM XHC KWIMO OOpuIIM, KaMUATAAH MaMHYHJIMK Ba KOHMKHII
XMCCUHMHT MyCTaxKaMJIaHUO OOpHIlMra Ba OXHp OKuOaTAa )KaMUSTHUHT €THK MyTaxaccucu cudaruia
TOM MabHOA ¥3 IOPTUHHUHT BaTaHIIapBapura ailaHUIIUTa OJIM0 KeTUIIH 11y0Xacus.
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Jemak, MKTUMOUN KOMIETEHLMSIHM PUBOXJIAHTUPHUII MaxopaT Ba WIIOUJIApMOHIIMK OujaH
KAMUAT DXTHEKIAPUHA KOHIUpA OJaguraH Oynakak MyTaxacCHCHHM, NHUPOBAapj HaTHXKaga dca
BaTaHIIapBap, KOMUJI MHCOHHM BOSTa €TKa3HUILIUP.
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CUDATUIA
Hypuoounoe Mupcauo A6oymanHoHosuy
daproHa JaBiaT TEXHUKA YHUBEPCUTETH KaTTa YKATYBUUCH
AHHOTALIUA

Ymly wmaxonana Ttanaba-€uuiap (GaoTUTHHU OUIMPHII, FOKTUMOUN KOMIIETEHTIUTHHH
PUBOXJIAHTUPHILAA MYCTaKHJI TabJIMMHHUHI POJIM Ba YHU LIAKIJIAHTUPULIHUHT A0J13ap0 Macajanapu
TyFrpucuaa GUKp IOPUTHITAH.

Kaaut cy3aap: Gaoianuk, HKTUMOMA KOMIIETEHTIMK, TabJIUM >KapaéHu, MyCTaKWI TabJIUMO
MOCJIAIIHII, FOKTUMOUI MachyJIHAT.
AHHOTALIUA

B nmanHOW cTaThe paccMarpuBaeTcs PoJib CaMOCTOATENIHHOTO 00pa3oBaHUsI B TOBBIIICHUH
aKTMBHOCTH YYalllUXCS M Pa3BUTUM HUX COLHUAIBHOW KOMIIETEHTHOCTH M BaKHbIE BOIIPOCHI €€
(dbopMupoBaHus.

KiroueBble cj10Ba: aKTUBHOCTb, COIIMAJIbHAS KOMIIETEHTHOCTb, 00pa3oBaTeNbHBINA Mpoliece,
caMoCTOsITeNTbHAsE 00pa3oBaTeNbHas aanTaIys, CouaibHas OTBETCTBEHHOCTb.

ANNOTATION

This article discusses the role of independent education in increasing the activity of students
and developing their social competence and important issues of its formation.

Keywords: activity, social competence, educational process, independent educational
adaptation, social responsibility.

Tanaba-énutap MKTUMOWH KOMIETCHIIUSICHHA PUBOXKIIAHTHPHII MaxopaT Ba HIITOMIAPMOHIHK
OunaH KyNruHa SXTUEKIApUHU KOHMpA OJafiurad 0ynakak MyTaxacCUCHM BOSITa €TKA3UIIIUD.

by MakcanHu amanra ommpuiia Tanada MyCTakuil TabJIMMHU KarTa poil YiHaiiau. ANHHKCA,
TeXHUKa OJIUH TabJIUM Myaccacajapyia Tajgada MKTUMOHMM KOMITIETEHIIMSACUHHI PUBOXKIAHTUPUII MYXUM
Macananapjaan oupu 6ynu6, Oy Oopama MyCTakuI TabJIUM HUMKOHMSTIAPHAAH YHYMIH (OoiIamaHuIIT
KaTTa aXxaMHsT KacO 3Taju.

MyCTaKwI TABIUMHUHT SHT MYXUM XyCYCHSTH, YH/IA Talada TabJINM MapKa3ura YuKau, YKyB
kapa€Hu cudatu omanu, Tanadana WKTUMOMNA KOMIIETEHIIMS 3JIEeMEHTIapu PHUBOXKIIAHAIM, MEXHAT
0030pura SpKUH KUPUO OOPHIII UMKOHH F03ara KeJaju.

TanabGanap YKUTYBUMHUHT OEBOCUTA MINTUPOKUCH3 €KUM OMIBOCUTa OomIKapyBHza, y Oepran
Bazu(a, JapcIMK acoCHAa WHAWBHIyad OakapaluraH WIIM MYyCTaKWi WII XHCOOJIaHAIH.
TanaGanapHUHT MyCTaKHJI MIIU YKYB jKapaéHUHUHT aXpajiMac KUCMHUIUD.

TanaGanapHUHT TabJIMM OJIMIIIA aHbAHABHHA YKUTHIN YCYTHIAH MYCTAaKMI (aoJHsITATA KaTTa
bpTHOOp Oepud OGopuil acocuit erakuu rFosaup. MycTakuil TabiuM Oy TanabaHM y3 XOJMra Tamuiad
KyHum smac, OalKk Tenaror TOMOHWAAH MyHTa3aM OOINKApHJIaJWTaH TajlabalapHUHT MYCTaKHII
baonuaTuanp.
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Tanabanap MycTakw TabJIMMMJAH Ky3JaHraH aCOCUN Makcaaiap Kylujaaruiapaad ubopar:

* SHTM OMJTUM OJIMII yCYJUIAPUHU dTalljanl, KapaéHIapHd MyCTaK/IJI TaXyJil KHUJia OJIUIII,

* ayouToOpUsAlard MaUIFyloTiaapAa ojraH OWwiIMMIapuHM MyCTaxkKamJjall, 4yKypJallTHpPHUII,
KEHTaUTHPUII Ba TAPTUOTA COJIUILI,

* MebEPHUI-XyKYKHH aKkTiiap, MabIyMOTJIap Ba Maxcyc anaduéiap OuilaH MIUTALIHY YpraHuI,

* YKyB MaTepuayIapuHi MyCTaKWII YpraHuILL;

* ¢aosury, OWIIMM OPTTUPUILH, MKOAUH Tamadb0ycH, MachyIHUATH Ba TAPTUOIUTMHI PUBOKIAHTUPULL,
* oJIraH OMJIMMIIAPUHM aMaIUETaa KYJlaail OJMIIHY [AKJUTAHTHPUILL

* MycCTakuwil GUKp IOPUTHIL, ¥3-Y3UHM YCTUPHIL, Y3MHUHI pEXKAaCUHM aMaira OLIMPHUILIHU
LIaKJUTAHTUPULI;

* TQJAKUKOT KUJIa OJIUILI KOOWJINATUHY PUBOXKIAHTUPHULIL.

MycTakw1 TabIMMHUHT acOCHH Iaptu Tajaba OaxapaéTraH MyCTaKWI HIIMHUHT YKUTYBYH
yUyH 3Mac, OaJKku y3u yuyH, ¥3 Kenaxkaruaard MyBad(akusATHHM TabMUHJIALIMHUHT aCOCUM OMMWIN
SKaHJIMTMHU TYIIYHUIIU Kepak. Tanmaba ona€rraH OmiMMM HaTH)Kacura y3u MachyJUIMTMHU aHIVIAIIN
3apyp. byHnaH KkypuHaauMKM, MyCTaKwl TabiuM Tajabaga WXTHUMOMM KOMIETEHUUSHUHI MYXHM
3JIEMEHTU-MACBhYIUSATHY IaKUIaHTUPAIH.

MacpynuaTHu XuC KwiraH Tanaba MIOMHM JOUMO IIyXTa peXalaliTUpuO, YHUHI cabal-
OKMOAaTIapyMHM OJIMHJAH TAacaBBYp KWJIa OJaJy Ba 3apyp HaTukKara SpHUILMII y4yyH OyTyH Kyd Ba
canoxusTiHU cadapbap sTuira Kogup 6ynamu.

MycTakui TabiuM Tanadana GaonusTra I0OKOpU Japakagard Tai€prapink, MyCTaKHI PaBUIIA
Kapopiap KaOysn Kwia oyuil, OeslrujiaHraH BazudanapHu Oakapulll Y4yH MabJIyMOTIApHH TaXJIMJ
KWJIHUII Ba yjgap OpacHAaH KepakiIWTHHH TaHiad onuml, Oy MabIyMOTIApHM KalTa WIUIAi OJuIL,
MyBaddakuaTu doinanaHuIl, HaTHKara HucOaraH xaBoorapiauk kabu cudarmiapaun myBaddakusaTiv
V3MaMTHPUIIHUHT JaCTIA0KH OOCKHYUAND.

MycTakuin TabJIUMHHHI CH(aTH Ba camMapaJopiMrd YKUTYBYMHHUHI OeBOcHTa paxOapiury,
Ha30paTH, Kymarura xam OOfJIMK OYi1u0, OyHUHT yUyH aBBaJIO YKUTYBUM MYCTaKWJI TabJIUM (pakaTriuHa
Tanaba ydyH sMac, Oalku y3M yYyH XaM KepaK OSKaHJIWIH, Y3UHHMHI MEAaroruk (QyHKIUSUIApUHU
OCOHJIAIIITUPHUIIL, MYCTaKIJI (PUKP IOpUTA OJIaIUraH Tajabaiap OmiaH MylIoKoTaa 0ynuo, ¥3 OMIMMUHH
OoluTHII Ba KenakJa XM3MaT MOFOHAJIapHUa YCUIIMHU TabMUHJIAIIMHYU AHIVIAIIM JIO3UM. MycTakui
TabIMMJIaH MaH(}aaTIopaNK, YKUTYBUMIA XaM MKTUMOUN KOMIIETEHUIUSHU PUBOXJIAHTUPHUO Oopaiu,
XycycaH (haonusaTra MachyaUSATAM Oynauira MaxOyp KWwiaau, HaTvkaga Tanaba OuiaH JOUMUMN
MYJIOKOTIa Tal€pIUK XUCCH, Tanada OulaH XaMKOPJIMKKA MOWUIUIUK KyYasay.

Hly Owian Oup karoppaa, YKUTYBUMHUHI YKyB jkapaéHujaa Tanabanap OWJIaH XaMKOPIIHIH,
VIQPHUHT MYCTAaKWJ TabJIMMra HWHIOHYMHM [IAKJUIAHTUPHUILM, YKUTHIIHUHT SIHTU T€Jaroruk
TeXHoJoTHsIapaaH (oiinananaéTraHMHM KypcaTa OJIMIIN, Mabpy3alapHu abHaHABUH, STbHU (paKaTrHHa
MabJIyMOT OepHIll OulaH yerapajiaHMaciaH, OaJKd MyaMMOJM MHTEPAaKTHB YyCynjaa oiaud Oopuilu
KyTUJIa€TraH WKoOui HaTHKanapra oiaul Kenaau.

Mycrakuil TabauMAaH Tajaba Ba YKUTYBUMHUHI OupIeK MaH(aaTqopiurd, HadakaT TabIuM
cu(aTUHU OIIMPAIH, KelTaxakaa pakodardapaom Kaap Tal€plaHHUIIUTa, IIYHUHTAEK, OMUM TabIuM
TU3UMMJIaH KOPPYHIUSHUHT OyTKYJ HYKOMUIINTA XaM XU3MaT KUJIaIu.

MycTaku1 TabJIMM OPKAJIM TabJIUM cU(aTH olIap SKaH, YKUTYBUHM Ba Tajnabaaa MachylusAT XUCCH
Kydasp 9KaH, WKTUMOUN KOMIIETEHIMS SHaJa PUBOXKIIAHAp 3KaH, KOPPYILHOH Xojariapra Oapxam
Gepruiap KaH, GM3 MIIOHY GUJIAH aliTa OMAMU3KH, Y30EKHCTOHIATH TabIMM COXACHIArd UCIOXOTIAp
SIKWH KeJIayKaK/1a y3 MeBaCUHM Oepr0, MEXHAT 0030pH/1a SHEPTETHKA WYHATUIIN OUTHPYBYMIIAPH UITIOHY
OunaH pako0OaTra KMpHIla OJaujap, KaMUATAA ¥3 YpUHIApPUHU TONMHUO, MaBIaTUMH3 TapaKKUETUHU
sIHaJla FOKCAaKKa KyTapHIlra Xu3MaT KUiaauiap.
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POLIMER MAHSULOTLAR ISHLAB CHIQARISH UCHUN QOLIP TAYYORLASHDA
CHUQUR YUZALARGA FREZALAR YORDAMIDA CNC DASTGOHIDA ISHLOV
BERISHDA SAMARALI TEXNOLOGIK YONDASHUVLAR
Akbarov Dostonbek Axmadali o‘g‘li, tayanch doktorant
Xusanov Yunusali Yuldashaliyevich, t.f.d., dotsent
Farg‘ona davlat texnika universiteti

Annotatsiya

CNC dastgohlari yordamida chuqur yuzali qoliplarga ishlov berish sifat, aniqlik va silliglikni
ta’minlashda muhim ro‘l o‘ynaydi. Maqolada xalqaro adabiyotlar asosida chuqur qoliplarga frezalash,
trayektoriya qurish va sayqallash (polishing) texnologiyasi tahlil gilinadi. Asosiy texnologik bosqichlar
va sirt sifatiga ta’sir qiluvchi omillar nazariy jihatdan yoritiladi.

Kalit so‘zlar: chuqur qolip, CNC frezalash, sirt sifati, CAM, trayektoriya, sayqallash
texnologiyasi

AHHOTANUA

O06pabotka nirydbokux popm Ha crankax ¢ UITY obecreunBaeT BBICOKYIO TOYHOCTh M Ka9€CTBO
MOBEPXHOCTHU. B Te3uce npeacraBieHsl JTUTEpaTypHbIE JaHHBIE IO CTPATETUSAM TPACKTOPHH 00paboTKH,
napaMeTpaM pe3aHus U TEXHOJIOTHH TOJMPOBKU. PaccMOTpeHbI KIIIOYEBBIE 3Talbl 00pa0OTKH M HX
BIIMSHUE Ha [IEPOXOBATOCTH MOBEPXHOCTH.

KuoueBsie cioBa: rmyookas ¢popma, UITY-dpesepoBanue, mepoxoarocts, CAM, Tpaekropusl,
TEXHOJIOTHSI TOJTUPOBKU

Abstract

CNC machining of deep cavities ensures precision and surface integrity. This thesis presents
literature-based insights into milling path strategies, cutting parameters, and polishing technology. Key
technological stages and their effects on surface roughness are analyzed theoretically.

Keywords: deep mold, CNC milling, surface quality, CAM, trajectory, polishing technology

Polimer mahsulotlar ishlab chiqarish sanoatida qolip detallarining aniqligi, silligligi va
mukammal shakllanishi mahsulot funksionalligiga va tashqi ko‘rinishiga bevosita ta’sir ko‘rsatadi.
Aynigsa, zamonaviy dizaynlarda murakkab geometriyali, chuqur bo‘shliqli va noan’anaviy shakldagi
qoliplar talab etilmoqda. Bunday konstruktsiyalarni ishlashda yuqori aniqlikdagi ishlovlar va sirt
sifatining yuqori darajada bo‘lishi shart. Bu esa CNC dastgohlari orqali avtomatlashtirilgan frezalash
texnologiyalarini qo‘llashni talab qiladi. Hozirgi kunda sirt silligligi bo‘yicha xalqaro talablar
kuchaygan: ko‘plab hollarda Ra < 0.4 mkm darajasidagi silliq sirt bo‘yicha ishlovlar talab etiladi. Bu
esa faqat frezalash emas, balki uni to‘ldiruvchi texnologik bosqichlar — Mikroqumli silliglash,
sayqallash (polishing), Yaltiroq sayqallash kabi ishlovlarni o‘z ichiga oladi. Polimer mahsulotlar
tayyorlash uchun mo‘ljallangan qoliplar, odatda, qattiglashtirilgan konstruktsion po‘latlar (P20, H13,
1.2083) yoki ba’zi hollarda alyuminiy qotishmalaridan tayyorlanadi. Bunday materiallar yuqori
qattiqlik, issiqlik o‘tkazuvchanlik va sirt ishlovga chidamlilik xususiyatlariga ega. Shu sababli ularga
ishlov berishda CNC frezalash, mikroqumli silliglash va sayqallash texnologiyalarining har bir bosqichi
nafagat geometriya aniqligi, balki silliqlik darajasiga ham bevosita ta’sir ko‘rsatadi. Ushbu maqolada
chuqur qoliplar uchun ishlatiladigan frezalash texnologiyalarining nazariy jihatlari yoritiladi. Ayniqgsa,
CNC frezalashda CAM tizimlari yordamida trayektoriya rejalashtirish, sirt sifati uchun tanlanadigan
kesish parametrlari va yakuniy sayqallash texnologiyasining o‘rni ilmiy adabiyotlar asosida tahlil
qilinadi. Amaliy eksperiment o‘tkazilmagan bo‘lsa-da, mavjud ilmiy manbalar asosida metodlararo
farglar va optimal ishlov ketma-ketligi aniqlanadi.
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Metodologiya
Ushbu ilmiy ishda asosiy metod sifatida referativ tahlil usuli tanlandi. Ya’ni, mavjud ilmiy maqolalar,
darsliklar, texnologik hisobotlar, xalgaro patentlar va sanoat kataloglari asosida mavzuga oid dolzarb
yondashuvlar umumlashtirildi va tahlil qilindi.
Adabiyotlar quyidagi toifalarga ajratilib o‘rganildi:

. CAM tizimlariga oid texnik hujjatlar va foydalanuvchi qo‘llanmalari

. CNC dastgohlarda chuqur bo‘shliglarni frezalashga oid ilmiy maqolalar

J Sirt silligligi, sayqallash ishlovi va mikroqumli silliglash texnologiyalariga bag‘ishlangan

tadqiqotlar

. Ishlab chigarishda Ra ko‘rsatkichlarini nazorat qilish metodikalari
Tahlil jarayonida CAM tizimida trayektoriya shakllanishining quyidagi strategiyalari muhim deb topildi:

Spiral (ichkaridan tashgariga harakat)

— Zigzag (to‘g‘ri—teskari harakatlar)
— Kontur (geometriya bo‘yicha tekis yurish)

— Offset (chuqurlik darajasi bo‘yicha qatlamli ishlov)
Har bir trayektoriya usuli uchun ganday sirt sifati hosil bo‘lishi, ishlov vaqti va asbobga tushadigan
kuchlar farqi adabiyotlarda keltirilgan va tahlil qilindi. Ayniqsa, sayqallash texnologiyasi, uning
bosqichlari, asbob-uskunalari va natijaviy sirt sifatiga ta’siri ustuvor e’tiborga olingan. Tahlilga “Mold-
Making Handbook”, “CAM Path Optimization Techniques”, “Surface Finish Control in Polymer
Tooling” kabi ilmiy manbalar asosiy asos qilib olindi. Shuningdek, Scopus bazasidagi maqolalar va
sanoat portallaridagi tajriba hisobotlari ham o‘rganilgan.
Natijalar

Adabiyotlar asosida chuqur bo’shligli qoliplar ishlovida foydalaniladigan usullar va ularning sirt
sifati ko‘rsatkichlari quyidagi jadvalda keltirilgan:

Texnologiya Sirt sifati Ra (mkm) | Afzalliklari Cheklovlari

Yugqori aniqlik, | Sirt izlari, cheklangan
CNC frezalash 0.6-12 avtomatlashtirish | silliglik
(honing)Mikroqumli 03-05 Geometrik Sekin, tajriba talab
silliglash ) ) barqarorlik, silliglik | giladi
Yaltiroq sayqallash 0.2-0.4 Sirt . mikrosilliqligi Yugqori xarajat

yugqori
Sayqallash B Yaltiroq sirt, estetik .
texnologiyasi 0.1-03 ko‘rinish Vaqt sarfi yuqori

Xalqaro tahlillarda silliglik talabi oshgani sababli ishlab chiqarishdagi standart ishlov ketma-
ketligi: CNC frezalash — Mikroqumli silliglash — sayqallash shaklida taklif qilinadi. Aynigsa, CAM
tizimda to‘g‘ri trayektoriya qurilishi ishlov aniqligini sezilarli darajada oshiradi.

Xulosa

Magolada chuqur bo‘shligli qoliplarga ishlov berishda qo‘llaniladigan CNC texnologiyalarining
nazariy tahlili o‘tkazildi. Xalgaro adabiyotlar asosida Ra qiymatiga erishish bosqichlari, CAM tizimidagi
trayektoriya rejalari va sayqallash texnologiyasi samaradorligi o‘rganildi. Quyidagilar tavsiya etiladi:
Frezalash yakunida Ra < 0.4 mkm kerak bo‘lsa, sayqallash texnologiyasi majburiy bosqich bo‘lishi zarur
CAM tizimdagi avtomatlashtirilgan trayektoriya tuzish ishlov aniqligini oshiradi
Sirt sifati talab gilinadigan qoliplar uchun mikroqumli silliglash va Yaltiroq sayqallash
CNC ishlovda geometriya va trayektoriya o‘zaro uyg‘un rejalashtirilgan bo‘lishi kerak
O‘rganilgan adabiyotlar asosida keyingi tadqiqotlarda amaliy eksperimentlar o‘tkazish mumkin
Adabiyotlar ro‘yxati

1. farg‘ona davlat texnika universiteti, “ishlab chiqarish korxonalarida innovatsion, resurstejamkor
texnika va texnologiyalarni joriy etish hamda atrofmuhitni muhofaza qilishning dolzarb
muammolari va yechimlari” mavzusidagi ii xalqaro ilmiy anjumani, 18-19 aprel farg‘ona-2025
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farg‘ona davlat texnika universiteti materiallar to‘plam, i gism. cnc dastgohlarida yuqori aniqlik
va sirt sifati ta’minlash texnologiyalari.

. farg‘ona davlat texnika universiteti, “ishlab chigarish korxonalarida innovatsion, resurstejamkor
texnika va texnologiyalarni joriy etish hamda atrofmuhitni muhofaza qilishning dolzarb
muammolari va yechimlari” mavzusidagi ii xalgaro ilmiy anjumani, 18-19 aprel farg‘ona-2025
farg‘ona davlat texnika universiteti materiallar to‘plam, i qism. qolip detallariga mexanik ishlov
berish  jarayonining samaradorligini  oshirish  xusanov  yunusali  yuldashaliyevich
yunusalihusanov87@gmail.com farg‘ona politexnika instituti, o‘zbekiston akbarov dostonbek
axmadali o‘g‘li akbarovdostonbek07@gmail.com farg‘ona politexnika instituti, o‘zbekiston

. islom karimov nomidagi toshkent davlat texnika universiteti olmaliq filiali “o,,zbekistonda
mashinasozlikning zamonaviy yo,nalishlari va dolzarb muammolari” mavzusidagi xalqaro
miqyosidagi ilmiy va ilmiy-texnik anjuman materiallari to,,plami 2025-yil 13-14 may, cnc
frezalashda kesish parametrlarini optimallashtirish orqali ishlab chiqarish samaradorligini
oshirish Y.Y. Xusanov, t.f.d., dotsent, D.A. Akbarov, Farg,ona davlat texnika universiteti
(O,,zbekiston Respublikasi, Farg,,ona viloyati)
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IMPROVING THE EFFICIENCY OF COTTON CLEANING THROUGH

MODERNIZATION OF WORKING ELEMENTS FOR REMOVING FINE IMPURITIES

Eshonxodjayev Xokimjon
Assistant
Andijan State Technical Institute
Abstract. This paper focuses on enhancing the operational efficiency of cotton cleaning machinery

by redesigning its working elements, particularly those responsible for removing fine impurities such as
dust, broken leaves, and micro-particles. Conventional cleaning systems often leave behind a significant
portion of such contaminants, which negatively impacts fiber quality and increases production costs. A
modified cleaning drum with spiral-angled teeth and a dual-phase airflow separation system was
developed and tested in semi-industrial conditions. The experimental results indicate an 18-22%
improvement in cleaning efficiency and a noticeable reduction in energy consumption and fiber damage.
These findings have broad implications for improving resource efficiency and product quality in the
cotton processing industry.
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mechanical optimization, energy efficiency.
PAXTANI MAYDA CHIQINDILARDAN TOZALASH ISHCHI ORGANLARINI
TAKOMILLASHTIRISH ORQALI TOZALASH SAMARADORLIGINI OSHIRISH
Eshonxodjayev Xokimjon
Assistant
Andijon davlat texnika institute

Annotatsiya

Ushbu maqola paxtani tozalash uskunalarining ishlash samaradorligini oshirish masalasiga
bag‘ishlangan bo‘lib, xususan, chang, maydalanib ketgan yaproq bo‘laklari hamda mikrozarrachalar
kabi mayda chiqindilarni ajratish uchun mo‘ljallangan ishchi organlarni gayta loyihalash orqali
natijadorlikni oshirishga qaratilgan. Amaldagi tozalash tizimlari bunday nozik iflosliklarning muhim
qismini ajratib olishda sustlik giladi, bu esa paxta tolasi sifatiga salbiy ta’sir ko‘rsatadi hamda ishlab
chigarish tannarxini oshiradi. Tadqiqot doirasida spiral burchak ostida joylashtirilgan tishlarga ega
takomillashtirilgan baraban va ikki bosqichli havo oqimi asosida ajratish tizimi ishlab chiqildi va yarim
sanoat sharoitida sinovdan o‘tkazildi. Eksperimental natijalar tozalash samaradorligi 1822 foizga
ortganini, energiya sarfi va tolaga zarar yetkazish darajasi esa sezilarli darajada kamayganini ko‘rsatdi.
Ushbu yondashuv paxtani qayta ishlash sanoatida resurslardan samarali foydalanish va mahsulot sifatini
oshirish bo‘yicha keng qo‘llanilish imkoniyatiga ega.

Kalit so‘zlar: paxta tozalash, mayda chiqindilar, baraban konstruktsiyasi, havo oqimi bilan
ajratish, tola sifati, mexanik optimallashtirish, energiya samaradorligi.

MOJAEPHU3ALIUA OUUCTHBIX MEXAHU3MOB JJIA ITIOBBIINEHUSA KAUECTBA
NEPBUYHOMN OBPABOTKH XJIOIIKA
SmoHxoAkaeB XaKNMKOH
Accucmenm
Anoudicanckuil 20cy0apCcmeeHHblll MexXHUYeCKUti UHCIMUnym
AHHOTANUA

Z[aHHafI CTaThiA IMTOCBAILICHA ITOBBIIIICHUTIO BKCHHyaTaHHOHHOﬁ BCI)CI)GKTI/IBHOCTI/I O60py,[[OBaHI/I}I pInIb
OYMCTKH XJIOIKA 3a CUET MOACPHU3AIUN €Tro pa60tnx1x OpraHoB, B YaCTHOCTH, 3JICMCHTOB, OTBCHAIOIIIUX
3a YHAJICHHUC MCIIKUX HpI/IMecefl, TaKMX KaK IIblIb, U3MEJIBIEHHBIE JIMCThA H MUKPOYACTUIBI.
TpaI[I/IIII/IOHHI)IG CHUCTEMBbI OUUCTKHU HEPCAKO OCTABJIAIOT 3HAYUTCIBbHYIO YaCTh 1'[0)106HI>IX 3an$I3HeHI/II\/'I,
YTO OTPULATCIBHO CKAa3bIBACTCA HAa Ka4€CTBC BOJIOKHA U YBCIIMUUBACT IIPOU3BOACTBCHHBIC U3JICPIKKU. B
paMKax HCCICI0BaHUA ObLIa pa3pa60TaHa U HCIbITaHA MOJACPHU3HUPOBAHHAA OYHMCTHAA KamMeEpa C
6apa6aHOM, OCHaIJ_[éHHBIM CIIMPAJIBHO PACIIOJIOKCHHBIMU 3y6L$IMI/I, u I[ByXCTyHquaTOﬁ CHUCTEMOU
BO3YIIHOI'O CCIapupoOBaHUs. 3KCHepI/IM€HTaJ'H)HI>I€ HCIIBITAHUS B TOJYIIPOMBIIIJICHHBIX YCIIOBUAX
IMOKa3aJIn1 YBCIIMYCHUC 3(1)(1)6KTI/IBHOCTI/I O4YHUCTKH Ha 18—22%, a TAKKXC CYICCTBCHHOC CHHUIKCHUC
3H€pFOHOTpe6J'IeHI/I${ N CTCIICHU IMOBPCKIACHHA BOJIOKHA. HOJ‘Iy‘IeHHLIC PE3YJILTAaTbl UMCIOT IHUPOKHE
MEPCICKTUBBI 151 IIOBBIIIICHUA pecprHOﬁ B(I)(I)GKTI/IBHOCTI/I u KadyecCcTBa NpoAYKIINU B
XJIOMKOIEepepadaThIBaroIel MPOMBIILIEHHOCTH.

KiroueBble cjIoBa: OYHCTKA XJIOIIKa, MCJIKUC MPUMCCH, MOIACPHU3ALIUA 6apa6aHa, BO3AYHIHOC
cenapupoBaHUe, KaueCTBO BOJIOKHA, MEXaHWYEeCKasi ONTUMU3ALNS, YHEProdP(HEKTUBHOCTD.

Introduction. Cotton remains one of the most vital agricultural commodities worldwide, and its
processing efficiency significantly influences textile industry economics. One of the earliest yet most
crucial stages of processing is the removal of foreign matter, particularly fine impurities that adhere to
the fiber after harvesting. These include plant fragments, soil particles, and micro-debris that
conventional mechanical cleaners struggle to eliminate effectively. Cotton cleaning efficiency is largely
determined by the design and interaction of its working elements. Traditional drum-based systems often
rely on high-speed rotation and airflow separation but suffer from limitations in selectively removing
fine impurities. Moreover, excessive mechanical force can damage delicate cotton fibers, further
degrading the product's quality. To address these challenges, our study proposes a modified cotton
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cleaning mechanism with redesigned drum teeth and a two-stage airflow system aimed at selective and
efficient impurity removal. This approach aligns with sustainable manufacturing principles by enhancing
performance while minimizing energy and material waste.

Methodology. The methodological framework employed to enhance the efficiency of cotton
cleaning through the modernization of its working elements comprised five interrelated stages:
analytical evaluation of current cleaning systems, mechanical reengineering of the cleaning drum,
development of a functional prototype, computational modeling of airflow dynamics, and
systematic experimental validation. The overarching objective was to design a cost-effective,
scalable solution capable of selectively removing fine impurities from raw cotton while preserving
fiber integrity and reducing energy consumption. The reengineered system was architecturally
centered around a set of spiral-aligned drum teeth, a dual-stage aerodynamic separation module,
a frequency-controlled drive motor, and an adjustable dust extraction chamber. The mechanical
structure was conceptualized and designed using computer-aided design (CAD) software and
constructed from agricultural-grade materials such as corrosion-resistant stainless steel and
impact-resistant polymer composites to ensure durability and operational reliability under
industrial conditions. At the core of the redesign was the modification of the drum teeth
configuration. Each tooth was positioned at an inclined angle of 30° relative to the drum acxis,
generating a helical trajectory as the drum rotated. This spiral arrangement induced
multidirectional agitation within the cotton mass, facilitating the mechanical detachment of
embedded fine debris while minimizing compressive stress on the fibers. The airflow separation
mechanism comprised two high-efficiency axial blowers placed sequentially within the cleaning
chamber. The first blower was calibrated to create a turbulent airflow field to dislodge coarse
contaminants, while the second delivered a laminar flow optimized for isolating lightweight
particles such as dust and leaf fragments. The airflow velocities in both stages were precisely
regulated in the range of 2.3-2.8 m/s, based on computational fluid dynamics (CFD) simulations
that accounted for particle size distribution and density gradients. All mechanical and
electromechanical components were assembled on a modular steel-framed testing rig, designed for
easy calibration, instrumentation, and iterative development. A programmable logic controller
(PLC) was integrated to coordinate key operational parameters, including drum rotation speed,
airflow intensity, and discharge timing. Additionally, real-time feedback from a suite of embedded
sensors (monitoring airflow pressure, vibration patterns, and feed rate fluctuations) was used to
ensure optimal system stability. To empirically assess performance, standardized batches of
Gossypium hirsutum cotton, each weighing 100 kg, were processed through both the conventional
and modified systems under identical environmental conditions. Tests were repeated five times
per configuration to ensure statistical robustness and eliminate random error. Evaluation metrics
included:

cleaning efficiency, calculated as the mass percentage of foreign matter removed;

fiber damage index, determined through tensile strength tests and fiber length analysis;

energy consumption, recorded continuously using a digital energy metering unit;

airborne dust concentration, measured using a PM2.5 environmental sensor array
strategically positioned at the exhaust vents.

In operational terms, a rule-based control algorithm governed the real-time adaptation of
system behavior. For example, upon detection of excessive particulate concentration within the
exhaust stream, the PLC automatically adjusted blower speed or momentarily halted cotton
feeding to ensure thorough impurity removal. This framework allowed for fine-tuning of
operational parameters without interrupting the cleaning cycle and offers the potential for future
integration of sensor fusion or machine learning modules to enable predictive system behavior.
Results obtained from these trials demonstrated the system’s consistent performance in terms of
mechanical robustness, precise separation of contaminants by mass and size, and a measurable
decrease in both fiber loss and specific energy consumption when compared with traditional cotton
cleaning equipment [7].
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Results and Discussion

The modernized cotton cleaning system developed in this study was tested under semi-
industrial conditions that closely simulated the operational environment of a typical cotton
processing facility. The main aim of the experimental stage was to evaluate the system’s
performance across several critical dimensions: real-time impurity separation, mechanical
reliability, fiber preservation, energy consumption, and process efficiency. The reengineered
cleaning drum and two-stage airflow system demonstrated a consistently high capacity for
impurity removal. Throughout multiple test runs, the modified drum—featuring spiral-aligned
teeth—effectively enhanced fiber agitation, resulting in a notable improvement in the detachment
of embedded fine impurities. These effects were further amplified by the dual airflow stages, which
stratified and expelled particles of varying sizes and densities. Dust, leaf particles, and microfibers
were separated more selectively than in the standard model, and airflow velocity remained stable
within the optimized 2.3-2.8 m/s range as determined during prior modeling.Quantitative data
recorded during the testing phase over a one-week period yielded the following results:

Average Cleaning Efficiency (impurity mass removed as a percentage of total input):

- Standard model: 76.4%
- Modified model: 93.2%
Fiber Damage Index (percentage of broken or shortened fibers):
- Standard: 2.8%
- Modified: 1.4%
Average Daily Energy Consumption (per 100 kg processed):
- Standard: 4.6 kWh
- Modified: 4.05 kWh
Dust concentration at exhaust (PM2.5 level):
- Reduced by approximately 34% in the modified system

The performance increase is largely attributed to the synergistic effect of the redesigned
drum geometry and the intelligently sequenced airflow control. Unlike traditional configurations,
which tend to rely on brute-force rotation and a single-stage suction method, the upgraded system
offered more precise control over airflow dynamics. This resulted in lower levels of residual
contamination in cleaned cotton while simultaneously preserving the structural integrity of the
fibers. Moreover, the operational responsiveness of the system was high. The PLC-controlled
adjustment of motor speed and airflow pressure allowed dynamic compensation during cleaning,
particularly in response to fluctuating impurity density or cotton bulkiness. This rule-based
control strategy enabled real-time adaptation and minimized the need for operator intervention.
For instance, when sensors detected unusually high vibration levels or pressure drops—often
associated with clogging—the system automatically reduced feeding or adjusted fan speed to
restore optimal function.

Feedback from operators working with the prototype system highlighted several positive
outcomes: improved material flow stability, easier maintenance access due to modular design, and
a marked decrease in unscheduled downtime. However, several limitations were also identified
during the trials:

measurement inconsistency could occur depending on cotton variety or moisture content;

dependence on uninterrupted electrical supply for the airflow modules limited remote
deployment in low-infrastructure settings;

the rule-based control logic lacked the capacity for predictive adaptation and had to be
manually recalibrated for different cotton conditions.

To address these challenges, several enhancements are proposed for future development:

integration of machine learning algorithms to enable adaptive cleaning parameters based on
live impurity profiles;

implementation of local data logging modules (e.g., SD card systems) to store system metrics
independently of external connectivity;
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exploration of hybrid systems incorporating solar-powered blowers for off-grid or mobile
operations.

In comparison to commercial cotton cleaning units, which tend to be closed-source,
inflexible, and cost-intensive, the developed prototype offers an open architecture amenable to
customization and research adaptation. Although it may lack some industrial-level interface
polish, its performance, affordability, and modularity make it highly suitable for research
institutions, pilot-scale facilities, and innovation-driven processing clusters. Overall, the
experimental findings validate the hypothesis that targeted mechanical and aerodynamic
upgrades to the working elements of cotton cleaners can significantly improve operational
efficiency, reduce environmental load, and enhance product quality.

Conclusion
This research presents the conceptual design, mechanical development, and experimental
validation of a modernized cotton cleaning system aimed at improving the removal efficiency of
fine impurities. By reengineering the working elements—specifically the cleaning drum and
airflow separation mechanism—the study demonstrates a viable solution for enhancing process
performance while maintaining fiber integrity and reducing operational energy demand. The
integrated system, comprising spiral-aligned drum teeth and a two-phase airflow module, enabled
more effective dislodgement and stratification of lightweight contaminants. The prototype showed
a measurable improvement in cleaning efficiency, reaching up to 93.2%, along with a 50%
reduction in fiber damage rate compared to conventional systems. These results affirm that the
strategic combination of mechanical and aerodynamic improvements can yield substantial benefits
in cotton processing quality and resource utilization. Most of the performance gains were achieved
through enhanced mechanical interaction between the rotating drum and the cotton mass, and
through the use of sequenced airflow tailored to impurity density. These innovations significantly
reduced the retention of fine debris and improved the consistency of cleaning outcomes across
different cotton batches. Moreover, the modular nature of the system design offers scalability and
adaptability for various processing environments.

Although the system performed reliably during prototype testing, several opportunities for
further optimization remain. Future iterations of the design may benefit from:

incorporating adaptive control algorithms, such as machine learning-based feedback loops,
to dynamically adjust drum speed and airflow based on impurity profiles;

integrating renewable energy sources, including solar-powered blowers, to improve energy
efficiency and expand usability in off-grid locations;

developing embedded sensing systems to monitor cotton moisture, real-time throughput, and
fiber quality indicators; enhancing system autonomy, enabling predictive maintenance and real-
time fault detection.

The modernized cotton cleaning prototype developed through this study offers a compelling
alternative to traditional systems. Its advantages in terms of impurity separation precision, fiber
preservation, and energy savings underscore its potential role in the next generation of sustainable,
high-efficiency cotton processing technologies. Continued development and industrial-scale
testing will be crucial to refining its capabilities and facilitating broad adoption across commercial
textile supply chains.
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PABPABOTKA KOHCTPYKIIMUX U OBOCHOBAHMUE ITAPAMETPOB
IMUJIBYATOI'O BAPABAHA OYUCTUTEJIA XJIOIIKA OT KPYIIHOI'O COPA
DEVELOPMENT OF THE DESIGN AND JUSTIFICATION OF THE PARAMETERS
OF A SAW-TOOTHED DRUM FOR CLEANING COTTON FROM LARGE LITTER
PAXTANI YIRIK IFLOSLIKLARDAN TOZALASH UCHUN ARRA TISHLI
BARABANNING KONSTRUKSIYASINI ISHLAB CHIQISH VA PARAMETRLARINI
ASOSLASH
3yaghuropoe [locmonoex Pycmamorcon yenu,

accucmenm, AHOUIHCAHCKULL 20CYOAPCMBEHHbIU MEXHUYECKUL UHCIMUMYM,

AHHOTALTUA

B craThe mpuBeneHbI pe3ysIbTaThl aHAIH3a CYIIECTBYONINX KOHCTPYKITUH MHIIBIaThIX 0apabaHoB
OYMCTUTENCH XJIOMKa OT KpPyHmHOro copa. Jlaercs KOHCTpYKTMBHAas CXeMa M HPHUHUUI paboThl
PEKOMEHAYEMOro MUIBdaToro OapabaHO OYMUCTUTENSI XJONKAa OT KpymHoro copa. OOGOCHOBaHBI
BO3MO)KHOCTH yBeJIMYEHUS dPPeKTa OUMCTKH XJIONKA MyTeM PACLIMPEHHS LIUPUHBI B3aUMOICHCTBUS
3yObeB mwipdaToro OapabaHa c xJjonkoMm ceipioM. [lomydena ¢opmyna st pacdera IIHPUHBI
B3aUMOJIeHCcTBUS 3yObeB MUIIBYATHIX JIEHT OapabaHa c¢ xjonkoM. Ha ocHoBe aHanm3a rpaduyeckux
3aBUCUMOCTEN 000CTIEUEHBI MapaMeTPhl MIJIBYATHIX JEHT OapabaHa.

ABSTRACT

The article presents the results of the analysis of the constructive schemes of the sawing drums
of existing cotton cleaners from large impurities. The structural scheme and operating principle of a new
efficient sawtooth drum proposed for cleaning cotton from large impurities are presented. Considerations
are given for increasing the effectiveness of cleaning the recommended saw drum. In this case, it is
shown that the efficiency increases due to the increase in the width of the zone in which the saw drum
teeth are in contact with the cotton, and it is recommended for production. A formula for calculating the
width of the zone of interaction of the drum teeth with cotton was obtained. Based on the analysis of the
constructed graphs, the parameters of the toothed belt were determined.

ANNOTATSIYA

Magqolada paxtani yirik iflosliklardan tozalash uchun arra tishli barabanlarning mavjud
konstruktsiyalarini tahlil qilish natijalari keltirilgan. Paxtani yirik ifloslikardan tozalash uchun tavsiya
etilgan arra tishli baraban tozalagichning konstruktiv diagrammasi va ishlash printsipi keltirilgan. Tishli
baraban tishlarining paxta xom ashyosi bilan o'zaro ta'siri kengligini kengaytirish orqali paxta tozalash
effektini oshirish imkoniyatlari asoslanadi. Tishli baraban kamarlarining tishlarining paxta bilan o'zaro
ta'sir qilish kengligini hisoblash uchun formula olingan. Grafik bog‘ligliklarni tahlil qilish asosida tishli
baraban lentalarining parametrlari aniqlandi.
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KutoueBble cjioBa: o4McTUTENb, KPYHIHBIA COp, MUJIbYATBI OapabaH, 3yObs, yroyl HakKJIOHA,
IIUPUHA  BO3ACUCTBHS, O(PQEKT, XJIOMOK-Chipen, ¢opmyna, rpaduyecKkue  3aBHCUMOCTH,
PEKOMEHI0BaHHBIN 3HAYCHHUS.

Key words: scraper, large debris, saw drum, teeth, angle of deviation, width of exposure,
efficiency, raw cotton, formula, graphical dependencies, recommended values.

Kalit so‘zlar: tozalovchi, yirik iflosliklar, tishli baraban, tishlar, moyillik burchagi, harakatning
kengligi, effekt, paxta xom ashyosi, formula, grafik bog‘ligliklar, tavsiya etilgan qiymatlar.

Beenenue

M3BecTHpId mmipuaThiii  O0apabaH  BOJOKHOOOpaOaThIBAIONIEH  MAIWMHBI, COJAEpKaIen
CMOHTHPOBAHHBIC Ha MIJIUHAPUICCKON oOeuaiike muipdarbie cerMeHThl ¢ U -00pa3HbIM MONEPEYHBIM
CEUEHHUEM U CPECTBAMH KPEIUICHHsI CETMEHTOB Ha oOeuaiike, UMEIOIUMU (PUKCATOPhI, pa3MelleHHbIE B
OTBEPCTUSIX M cerMeHTOB [1].

HenocratkoM maHHON KOHCTPYKLUMH NHIBYATOro OapalaHa SBISETCS HEPAaBHOMEPHOCTh 3axBara U
MPOTACKUBAHUS JIETYYEK XJIONKa MO Bcel anmuHe Oapabana. IIpm 5TOM OCHOBHas Macca MPOXOAMTH
nocepenuHe 0apadaHa, a B KpalHUX 30HAX MPOXOAUT MEHbBIIIE KOTUYECTBO XJIOMKA.

Taxoke u3BeCTHBIN OapabaH sl OYUCTKH BOJIOKHHUCTOTO MaTepuiIa, CoAep Kalleid CMOHTHPOBAHHBIH 110
OKpPY>KHOCTHU Ha 0OeJaiike MUIb4aTod  JICHTHI [2].

HenocratkoM JnaHHOW KOHCTPYKIMHM MHJIBYAaTOr0 OapabaHa OYUCTUTENS BOJIOKHHCTOTO
MaTepuaia sBisercs Manas 3(EeKTUBHOCTh OYMCTKH XJIONKA OT KPYITHOTO copa M3-3a HEI0CTAaTOUHOTO
3axBara, PBIXJICHUS, HEPAaBHOMEPHOCTH MPOTACKUBAHHS XJIOMKA IO KOJIOCHHUKAM IO BCEW [JIMHE
OapabaHa.

B npyroii koHCTpyKImMH mHiIB4aToro OapabaHa OYHCTHUTEIS BOJOKHUCTOTO Marepuaa,
cofiepailieid CMOHTUPOBAHHBIE [0 OKPY>KHOCTHU Ha oOeyaiike MUIbYaThle JIEHTHI, IPU ATOM OH HMEET
paauanbHbIC KOJIKH, 3aKPETUICHHBIC TIO OKPYKHOCTH MEXAY MUJIBIATBIMU JICHTaMHU, IIPY 3TOM MEePeTHUE
rpaHu 3yObeB JICHTHI PACIOJIOKEHBI pauaibHO [3].

HenocrarkoM maHHOM KOHCTPYKIIMH SBIISIETCS €€ CII0KHOCTh M HU3KUM 3((HEKT OUMCTKH XJIOTKA

OT KpPYIHOTo copa. B 30Hax mpoTackuBaHUS XJIOMKA KOJIKaMU B3aMMOJCHCTBHE XJIOMKA C KOJIOCHUKAMHU
MPOUCXOJUT C HEIOCTATOYHOW UMITYIbCUBHOM CHIIOH [4].
Bo Bcex cyriecTByromuX KOHCTPYKIUSX MHIBYATHIX OapaOaHOB INIMpHHA 3aXBaTa YacTei XJIOMKa
3yObsIMU CKJIAJBIBACTCSI CYMMOM TOJIIIMH MUIRYAThIX JeHT. [Ipu aToM 0o01ias mupuHa 3axBara 4acTei
XJIOTIKA 3yObsIMU JIEHT SBISIETCS HENOCTaTOYHBIM. [lodTOMYy yBenuueHue oOIIed MUPHHBI 3aXBara
XJIOTIKA 3yObsIMU JICHT MUAJIBYATHIX 0apa0aHOB MO3BOJIAET YBEIIMUEHUE PACTIBUIEHHOCTH XJIOTKa, ddekTa
OYHCTKH, a TAK)KE MOBHIIICHUIO POU3BOUTEILHOCTH MAITHBI [5,6].

KoncTpykTHBHAs cXeMa M NIPUMHIMI PadoThl MWJILYATOro Hapadana

Jl7is, TOBBIICHHUS OYMCTUTENBHOTO 3(deKTa XJIOMKa OT KPYHMHOTO copa MO Bced JIMHE
nuibdaTtoro O0apadana. CoBeplIEHCTBOBaHA KOHCTPYKIMS MUIBYATOro O0apabaHa MyTeM yBEIMUYEHUs
oO0IIe MUPUHBI 3aXBaTa YacTel XJI0MKa 3yObsMH JICHTHI, & TAK)KE YBETUUCHHSI PACTIBUIEHHOCTH XJIOMKa
o BCel JUTMHE MmuiibuaToro 6apabana.

CymHOCTh KOHCTPYKIIMM THUIBYATOTO OapabaHa OYUCTHUTENs BOJOKHUCTOTO MaTepuana
3aKJIIOYAETCs] B TOM, UTO MIJIBYATHIN OapabaH COAEPKUT CMOHTHPOBAHHBIE MO OKPYKHOCTH oOedaiike
nupdaTeie cerMeHThl U - 00pa3HbIM MOMEPEUHBIM CEUEHUEM, MIPU STOM 3yObs JIEHThl HAKJIOHEHBI Ha
yron  o=(5°+7%) oTHOCHTENHEHO BEpPTHKANBHOH OCH JIEHTBI, MPHUUEM 3yObsl COCETHHUX CEMEHTOB
HAKJIOHEHBI B TPOTHUBOMNOJIOKECHHBIX HAMPAaBICHUSIX OTHOCUTEIBHO OCH JIGHTHL. JTO TMO3BOJISET
3HAYUTEIHHOE YBEIMYCHHE MIMPUHBI 3aXBaTa YacTed XJIOMKA 3yObsIMU JICHT, yBeMWUUBAET AP EKT
Pa3pBIXJICHUS U OYMCTKH XJIOMKA.

Ha puc.1. nmpencraBieHa KOHCTPYKTHBHAsI CXeMa PEKOMEHyeMOro MuiibdaToro 6apabdaxa.

Konctpykius coctouT u3 obeuaiiku 1 GapabaHa, Ha €ro MOBEPXHOCTH 3aKPETUICHBI BUHTAMU 3
nuibdatele cerMeHThl 2 1 3 B Buae U - oOpasHoil popmbl, npuBogHoi Ban 4. [Ipu atom 3yObs 5
NUIBFYIATHIX CETMEHTOB 2 BHIIOJHEHBI HAKJIOHHBIM BieBo Ha yron o =(5,0°+7,0%) orHocuTensHO ocu
JIEHTEHI, a 3yObs 6 TIMIBYATHIX CETMEHTOB 3 HAKJIOHEHHI BIpaBo Ha yroa a=(5,0°+7,0°).
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Puc.1. Cxema nunvuamoeo bapabana.

KoncTpykiust paboraer cieayrommmM obOpazoM. B paloueil 30He momaBaeMblil  XJIOTOK
3axBaTbIBAaeTCs 3yObsAMU 5 U 6 cerMeHTOB 2 U 3 M MPOTACKUBAIOTCS MO KOJIOCHUKAM (Ha yepTexe He
noka3aHo). [Ipu ynapHbeIM B3auMOJEMCTBUH XJIOTIKA C KOJIOCHUKOM BBIJICJIEHHBIE COPHBIE TPUMECH YEPE3
MEKKOJIOCHUKOBBIE 3a30pPbI BBINIAAAI0T B cOpoOTBOA. CieyeT OTMETUTh, YTO OCHOBHAsI Macca XJIOIMKa
IIPOXOAAT 10 cepennHe 6apabaHa 1, a B KpallHBIX 30Hax OapabaHa 1 XJOMOK OTCTaeT B ABMXKEHUU [4].
Cnenyer oTMeTHUTh, YTO OOIIas IIMPHUHA 3axBaTa 4yacTeil XJjomka 3yObsiMu 5 U 6 cerMeHTOB 2 M 3
CKJIaJIbIBAETCSl CyMMOM TONIIMHBI 3yObeB 5 1 6. [Ipu 3ToM muprHa B3auMOoecTBHS 3yObeB MMIIBYAThIX
JIEHT € XJIOIIKOM B CYIIECTBYIOLIUX MUJIBYATHIX OapabaHOB:

81=61"K (D)

7€, 6;-IIMPUHA JIEHTHI, K-KOJMYECTBO JICHT B OapabaHe.

Jn1st peKOMeHTyeMbli KOHCTPYKIIMY MUIIBYaToro 6apabaHa mrpruHa B3aUMOJICHCTBUS C XJIOTIKaM
Oyner:

81=K(8:128; cosa) (2)

TJI€, 6;,-BbICOTA JIEHTHI, (-YTOJI HAKJIOHA 3y0s JICHTHI.

VYuuThIBas yIJibl HAKJIIOHA 3yObeB 5 M 6 yBEIMUYMBAETCs 30HA 3aXBaTa YacTel XJIOMKa 3yObsIMU 5
u 6 B (2,0+2,5) paza. DTO NUKBHAUPYET OTCTAaBaHWE YACTEH XJIOMKAa B 30HAX MEXIY COCEIHUMH
cerMeHTaMu 2 U 3 mo Bced mupuHe Oapabana 1. Takum oOpazoMm yBenuuuBaeTcss pabodas 30Ha
B3aMMOICUCTBUS 3yObeB 5 U 6 CErMEHTOB 2 U 3, MPUBOJAIINE HE TOJIBKO K YBEIHMUEHUIO Pa3pbIXJICHUS
Y OYMCTKH XJIONKA, HO ¥ MOBBILIEHUIO IIPOM3BOAUTENBHOCTH. KpoMe Toro, ycTraHOBKa CErMEHTOB 2 U 3
C YepeOBaHUEM, KaK MO OKPYKHOCTH, TaK U Mo mupuHe OapabaHa 1, cnocoOCTByeT paBHOMEPHOCTHU
3axBaTa, pa3pbIXJIEHUS U OYUCTKH XJIOIKA.

BriBoabl
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Ha ocHoBe aHanu3a cyiecTBYOMUX KOHCTPYKIIMM MUIBYAThIX 0apabaHOB OUMCTUTEINION XJIOMKa
OT KPYITHOTO cOpa peKOMEHJ0BaHa HOBas 3(pPeKTHBHAS KOHCTPYKTHBHASI CXeMa MUJIBYaTOro OapabaHa
C HaKJIOMHBIMU 3yObsSIMU MUIIBYATHIX CETMEHTOB, TIO3BOJISIOLINE PACIIMPEHUE 30HbI BO3/IEUCTBUS 3yOheB
C XJIONIKOM, 000CHOBAHBI TApaMETPhI MIJILYATOH JICHTHI OapabdaHa OUMCTKU XJIOTKA OT KPYITHOTO copa.
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TASHUVCHI VA TOZALOVCHI VINTLI KONVEYERNI ISHLAB CHIQARISHDA
QO‘LLANILISHI
HCIOJb30BAHUE B TPOU3BOJCTBE KOHBEMEPHBIX 1 OUMCTHBIX
IIHEKOBBIX KOHBEMEPOB
USE IN THE MANUFACTURING OF CONVEYOR AND CLEANING SCREW
CONVEYOR
Assistent Zulfigorov D, t.f.d (DSc) Yuldashev K
accucmeHnm, AHOUINCAHCKULL 20CYOAPCMBEHHbII MEXHUYECKUL UHCMUNMYM,

Annotatsiya. Maqolada sirt o‘ramlari to‘lginsimon (zig-zag) shakldagi vint va tarkibli rolikli
zanjirli uzatmaning sxemalari va ularning konstruktiv xususiyatlari tahlili keltirilgan. Yangi
konstruksiyali vintli konveyerning yurgizish mexanizmiga o‘rnatilgan tarkibli rolikli zanjirli uzatmaning
ishlash qobiliyatini aniqlash maqsadida o‘tkazilgan tajribaviy tadqiqotlar natijalari, xamda ular asosida
tavsiya qilingan mazkur konstruksiyada lintni tarkibidagi turli xildagi mayda va yirik iflosliklar,
shuningdek turli xildagi iflosliklardan tozalanish jarayoni bayon qilingan.

AHHoTamus. B crarbe mnpencraBieHbl CX€Mbl BUHTOBOM W COCTABHOM POJIMKOBOW IIEMTHOMN
Nepeaadn ¢ 3Ur3aroo0pa3Hoil MOBEPXHOCTHIO HABUBKU U aHAJU3 X KOHCTPYKTHUBHBIX OCOOCHHOCTEH.
OnwmcaHbl pe3yabTaThl AKCIEPUMEHTAIBHBIX HCCIECIOBAHUH, MPOBENEHHBIX TI0  OIpPEIeICHHUIO
paboTOCIIOCOOHOCTH COCTaBHOM POJMKOBOW IENMHOM Mepeaayd, YCTaHOBIEHHOW B IPHBOJAHOM
MeXaHH3Me BUHTOBOTO KOHBeWepa HOBOM KOHCTPYKIIHH, a TAK)Ke PEKOMEHTyeMasi KOHCTPYKIUSI Ha UX
OCHOBE, a TaKXe MPOIECC OYMCTKH BOpCA OT Pa3IMYHBIX MEJIKHX U KPYMHBIX MpPUMEcEeH, a Takxke
Pa3IMYHBIX BUIOB IPUMECEH.

Annotation. The article presents the schemes of screw and compound roller chain transmission
with zigzag winding surface and analysis of their design features. The results of experimental studies
conducted to determine the performance of the compound roller chain transmission installed in the drive
mechanism of a screw conveyor of a new design, as well as the recommended design based on them, as
well as the process of cleaning the pile from various small and large impurities, as well as various types
of impurities are described.

Kalit so‘zlar: vintli konveyer, tarnov, setka, tozalash, elektrodvigatel, tasmali uzatma, reduktor,
kondensor, presslash mashinasi.

KiroueBble cioBa: BHHTOBOM KOHBelep, jebeaka, TIpOXOT, OYMCTKA, 3JIEKTPOJBUIATElNb,
PEMEHHOI TTPHUBOI, PEIYKTOP, KOHICHCATOP, MPECCOBOYHAS MAIlIMHA.
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Key words: screw conveyor, winch, screen, cleaning, electric motor, belt drive, reducer,
condenser, pressing machine.

Paxta tozalash korxonalarning presslash sexida jinlash mashinasidan, xamda tola va linter
mashinalaridan chiqgan lint materiallari presslanadi. Linter mashinalaridan chiggan lint materiallarni
kondensor mashinalari orgali presslash sexiga uzatiladi. Uzatish davomida lint materiallariga turli
xildagi mayda iflosliklar hamda linter mashinasi arralari nosozlikka uchragan vaqtlarda chigitlar ham
qo‘shilib ketadi. Hozirgi kunda qo‘llanilib kelayotgan vintli konveyerlarning kamchiligi turli xildagi
iflosliklarni asosiy lint to‘plamidan ajratib va chiqarib tashlashni iloji yo‘q. Natijada turli xildagi
iflosliklar presslash mashinasiga o‘tib ketib lintli toylarning sifatini pasaytirib kelmogqda.

Ushbu kamchiliklarni bartaraf etish magsadida vintli konveyerning yangi konstruksiyasi taklif
gilindi. Taklif gilinayotgan mazkur vintli konveyer konstruksiyasining ta’sir yuzasini va ishqalanish
kuchini orttirish, shuningdek tashilayotgan tolali material bilan vintning ta’sirlashish kuchi yo‘nalishini
moslashtirishga erishish maqgsadida konveyer vint o‘ramining Yyuzalari to‘lginsimon (garmoshka)
shakliga keltirildi.

Yangi konstruksiyada vint o‘rnatilgan tarnovning pastki ishchi qismi setka ko‘rinishida
tayyorlangan. Tarnov bo‘yicha lintning ko‘chishi vint o‘ramlari yordamida amalga oshiriladi. Vint
o‘rami yuzasi to‘lqinsimon ko‘rinishida (chiziglar va o‘yiqlar), balandligi lint o‘lchami (4...7) mm ga
teng qilib tayyorlangan. Ishchi yuzaning bunday shakli lintning tegish yuzalarini kattalashtiradi, natijada
titilish darajasi va tozalash samaradorligini oshiradi (1-rasm).

1-rasm. Yangi konstruksiyali vintning umumiy ko‘rinishi

2-rasmda yangi konstruksiyali to‘lginsimon shaklidagi vintning umumiy ko‘rinishi berilgan
bo‘lib, u linterlash mashinalaridan chiggan momiglarni presslash mashinasiga tashish jarayonida
tozalash samarasini oshirish uchun xizmat giladi. Ushbu vintning umumiy uzunligi 3 metrni tashkil qilib,
14 ta gadamdan iborat. Har bir gadamning oraliglari 21 sm ni tashkil giladi. Vint girralarining uzunligi
42 mm bo‘lib, burilish burchagi 8°, girralarning tepa gismi elips shaklida tayyorlangan bo‘lib, ular 6 mm
dan iborat.

Yangi konstruksiyali vintli konveyer quyidagicha ishlaydi: harakat elektrodvigatel 1 dan tasmali
uzatma 2 orqali reduktor 3 ga o‘tkaziladi. Reduktordan mufta 4 orqali mavjud vintli konveyer 7 ga
harakat uzatiladi. Kondensorlar 5 va 6 dan lintli material tarnovga kelib tushadi va mavjud vintli
konveyer 7 orqali tashiladi. Yangi konstruksiyali to‘lginsimon shaklidagi vint 8 ning ishchi yuzasi
tashilayotgan materialga har xil qiymatidagi va yo‘nalishidagi kuch bilan ta’sir qgiladi. Bu esa
tashilayotgan maxsulotning qo‘shimcha titilishi va ifloslikni samarali ajratilishiga olib keladi.
Tashilayotgan lintlardan ajratilgan ifloslik tarnovning pastki qismiga o‘rnatilgan setka 9 orqali tushadi.
Iflosliklardan tozalangan lint presslash mashinasi 10 ga o‘tadi (2-rasm).
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2-rasm. Vintli konveyerning kinematik sxemasi.

Bu yerda 1 — elektrodvigatel; 2 — tasmali uzatma; 3 — reduktor; 4 — mufta; 5,6 — kondensorlar; 7
— mavjud vint; 8 — to‘lginsimon shakldagi vint; 9 — setka; 10 — presslash mashinasi.

Presslash sexidagi vintli konveyerning umumiy uzunligi 9 metrni tashkil giladi. Ushbu konveyerga
oraliglari 6 metr bo‘lgan ikkita kondensorlar orgali linterlash mashinasidan chiggan lintlar kelib tushadi.
Vintli konveyerning dastlabki 6 metri mavjud vintdan iborat. Ikkinchi va birinchi kondensorlardan
kelayotgan lint ogimlari qo‘shilgan joyda yangi konstruksiyali vint o‘rnatilgan. Kondensorlardan kelib
tushayotgan lintlarni yangi konstruksiyali vint orqali titib berilishi natijasida, uning tarkibidagi turli
xildagi iflosliklar ajralib chigadi. Ushbu ajralib chigayotgan iflosliklarni tarnovning tashqarisiga
chigarish magsadida tarnovning pastki gismiga uzunligi 120 sm va eni 40 sm bo‘lgan yoy ostida teshik
ochilgan. Ushbu ochilgan teshikka uzunligi 130 sm va eni 50 sm yoy ostida setka o‘rnatilgan (3-rasm).
Setkaning teshiklari 2.5x20 mm o‘lchamlardan iborat.

3-rasm. Iflosliklarni tashgariga chigaruvchi setka.

Tashish jarayonida yangi konstruksiyali vint yordamida titilgan lintlar orasidan ajralib chigayotgan
turli xildagi iflosliklar ushbu setka orgali pastga tushadi. Ushbu iflosliklarni setkadan pastga tushirish
mobaynida ish jarayonida yerdagi tozalikni saglash magsadida setkaning ostki gismiga maxsus tarnov
o‘rnatilgan va ajralib chigayotgan iflosliklarni tarnov orgali maxsus qopga tushishi ta’minlangan.

Xulosa qilib aytgada mavjud vintli konveyerdagi va yangi konstruksiyali vintli konveyerda
tashilgan tolali materiallarni sifatlari tekshirilganda yangi konstruksiyali vintli konveyerda tashilgan
tolali materiallarning ifloslik darajasi o‘rtacha 8% kamayganligi kuzatilgan.
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KOMBINATSIYALASHGAN AGREGATNING O‘TKAZILGAN EKSPERIMENTAL
TADQIQOTLAR NATIJALARI
PE3VYJIBTATHBI DKCIIEPUMEHTAJIBHBIX HCC.JIEI[OBAHI/IFI
KOMBUHHUPOBAHHOI'O AT'PEI'ATA
RESULTS OF EXPERIMENTAL STUDIES OF A COMBINED UNIT
Igamberdiyev Anvarjon Uktamovich - t.f.f.d.,(PhD)
Andijon davlat texnika instituti

Annotatsiya. Maqolada ishlab chiqilgan kombinatsiyalashgan agregatning konstruktiv
sxemasini tayyorlash bo‘yicha o‘tkazilgan eksperimental tadqiqotlarning natijalari keltirilgan.

AHHoTauusi. B crarbe mpejacTaBieHbl pe3ylbTaThl HKCIEPUMEHTAIbHBIX HCCIEIOBaHUHN 110
COCTABJICHUIO KOHCTPYKTUBHOM CXeMBbI pa3pabaThiBaeMOT0 KOMOMHHPOBAHHOTO arperara.

Annotation. The article presents the results of experimental studies on the design of the design
scheme of the combined unit being developed.

Kalit so‘zlar: Kombinatsiyalashgan agregat,chuqur yumshatkich,pushta olgich, o‘g‘it bunkeri,
tayanch g‘ildiragi.

KuroueBble cjioBa: KOMOMHUPOBAaHHBIN arperart, yMsraureiab IITyOOKOH OUUCTKH, TbLIECOOPHUK,
OyHKep AJi yA0OpEeHU, OITOPHOE KOJIECO.

Key words: combination unit, deep softener, dust collector, fertilizer hopper, support wheel.

Magsadi.

O‘tkazilgan nazariy va eksperimental tadqiqotlar asosida tuproqga minimal ishlov berib
pushtalar hosil gilishga mo‘ljallangan kombinatsiyalashgan agregatga dastlabki talablar ishlab chiqildi
va bu bo‘yicha 5,0 klass traktorlariga qo‘shib ishlatish uchun “BMKB-Agromash” Alda
kombinatsiyalashgan agregatning tajribaviy nusxasi tayyorlandi va xo‘jalik sinovlari o‘tkazildi[1,2].Shu
bilan birgalikda kombinatsiyalashgan agregatning sanoat nusxasini ishlab chiqarish uchun “BMKB-
Agromash”AlJga topshirildi.

Usullari.
Ishlab chiqgilgan kombinatsiyalashgan agregat (1-rasm) ish organlari o‘rnatiladigan va ularni turli
masofalar hamda chuqurliklarda sozlash imkonini beradigan rama 1, agregatni traktorga osish uchun
mo‘ljallangan o‘rnatkich 2, chuqur yumshatkich 3, pushta olgich 4, o‘g‘it bunkeri 5, tayanch g‘ildiragi
6 va o‘g‘itlash soshnigi 7 lardan tashkil topgan.

180



1800 -

1-rasm. Kombinatsiyalashgan agregatning konstruktiv sxemasi
Xulosa.
Agregat konstruksiyasida tayanch g‘ildiraklari ish organlari bilan bir qatorda joylashtirilishi,

hosil qilingan pushtalarni buzmasdan texnologik jarayonni ishonchli bajarilishini ta’minlaydi.

Kirish.
Tajribaviy kombinatsiyalashgan agregat New Holland T7060 va Magnum-8940 traktorlari bilan

agregatlanib, bir o‘tishda ikkita pushta hosil qilib ketadi [3]. Kombinatsiyalashgan agregatning texnik
tavsifi 1-jadvalda keltirilgan.

1-jadval

Kombinatsiyalashgan agregatning texnik tavsifi

t/r Ko‘rsatkichlarning nomi {;;;;Zi:ﬁ?hlammg

l. Turi Osma

2. Arperamiianagural TpaKkTop New Holland T7060 va
Magnum 8940

3. Qamrov kengligi, m 1,8

4. Ish tezligi, km/soat 6-8

5. Yumshatuvchi ish organlari soni, dona 2

6. Pushta hosil giluvchi ish organlari soni, dona 4

7. O‘g‘it soluvchi ish organlari soni, dona 2

8. Egatlarni yumshatilish chuqurligi, sm 30-40

9. Olinadigan pushta balandligi 2443

10. | Massasi, kg 1020

11. | Yo'l tirqishi, mm 340

2 va 3-rasmlarda tajribaviy kombinatsiyalashgan agregatning umumiy ko‘rinishi va asosiy ish

organlari, 4-rasmda agregatning traktor bilan agregatlanishi hamda ish jarayonlari tasvirlangan.

Usullari.

Pushta olgich chuqur yumshatkich yumshatgan qatlam ustiga o‘tgan mavsumdagi pushta tuprog‘ini
ag‘darib yangi pushta hosil qiladi.
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2-rasm. Kombinatsiyalashgan agregatning umumiy ko‘rinishi

3-rasm. Kombinatsiyalashgan agregat asosiy ish organlari
va ularni joylashishi
Natijalar.

Tuproqqga ishlov beruvchi kombinatsiyalashgan agregatni texnologik ish jarayoni quyidagicha
kechadi: agregatni bir o°tishida o‘tgan mavsumdagi egatlar tubi chuqur yumshatgichlar bilan 30-40 sm
chuqurlikda yumshatiladi va bir yo‘la lentasimon usulda o‘g‘itlanadi, pushta olgichlar bilan eski
pushtalar shu yumshatilgan va o‘g‘itlangan joylarga surilib, yangi pushtalar hosil gilinadi, ya’ni o‘tgan
mavsumdagi egatlar o‘rnida osti yumshatilgan va o‘g‘itlangan pushtalar, pushtalar o‘rnida esa egatlar
hosil bo‘ladi [4,5]. Kombinatsiyalashgan agregatning sinovlari kuzda Qishloq xo‘jaligini
mexanizatsiyalash ilmiy-tadqiqot institut tajriba uchastkasi va Andijon viloyati Qo‘rg‘ontepa tumanidagi
“Oq suv” fermer xo‘jaligining qator oralarini kengligi 90 sm bo‘lgan paxta hosilidan bo‘shagan va
g‘o‘zapoyasi yulib olingan dalalarida o‘tkazildi. Sinovlar o‘tkazilishidan oldin mavjud me’yoriy
hujjatlar bo‘yicha tuprogning namligi, zichligi va qattiqligi o‘rganildi.

Muhokamalar.

Sinovlarda kombinatsiyalashgan agregatning ish sifatli yumshatilgan qatlam chuqurligi, hosil
qilingan pushta balandligi, tuprogning uvalanish sifati, tuprogning umumiy yumshatilish chuqurligining
variatsiya koeffisiyenti bilan baholandi. Ushbu ko‘rsatkichlar bo‘yicha kombinatsiyalashgan
agregatning ish ko‘rsatkichlari unga qo‘yilgan agrotexnika talablariga to‘liq mos keladi.
Kombinatsiyalashgan agregat egat ichini o‘rtacha 35,5 sm chuqurlikda yumshatgan (agrotexnika talabi
bo‘yicha 30-40 sm) va uni ustida 25,6 sm (agrotexnika talabi bo‘yicha 24+3 sm) balandlikdagi pushtalar
hosil gilgan. Bunda tuproqning uvalanish darajasi, ya’ni o‘lchami 50 mm dan kichik bo‘lgan fraksiyalar
miqdori, 82,4 foiz oralig‘ida bo‘lgan (agrotexnika talabi bo‘yicha bu miqdor 75 foizdan kam bo‘lmasligi
lozim).

Xulosalar.Pushta olishga dalalarni tayyorlashda yonilg‘i sarfi va boshqa moddiy xarajatlarni
kamaytirishga bir yo‘la bir nechta agrotexnik tadbirlarni amalga oshiruvchi kombinatsiyalashgan
agregatni qo‘llagan holda erishish mumbkin.
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ANALYSIS OF TYPES OF CYLINDER ARRANGEMENTS AND FEATURES OF
AUTOMOBILE ENGINES
Bahodirov G‘iyosbek Murodjon o‘g‘li
Assistant teacher of Andijon State Technical Institute
Xodiyev Jasurbek Baxtiyor o‘g‘li
Student of Andijon State Technical Institute

Annotatsiya: Avtomobil dvigatellari zamonaviy transport vositalarining asosiy komponenti
bo‘lib, ularning ishlash samaradorligi, quvvati va yoqilg‘i tejamkorligi dvigatel dizayniga, xususan,
silindrlar joylashuvi turiga bog‘liq. Silindrlar joylashuvi dvigatelning fizik o‘lchamlari, issiglik
tarqalishi, muvozanatlilik darajasi va ishlab chiqarish xarajatlariga bevosita ta’sir qiladi.

Kalit so‘zlar: avtomobil, dvigatel, silindr, vertikal gatorli, v-shaklli, gorizantal, w-shaklli, UzAuto
Motors.

AHHOTaIII/Iﬂ: ABTOMOGI/IJH)HI)IG ABUTaTCJIN ABJIAIOTCA OCHOBHBIMU KOMIIOHCHTAMHU COBPCMCHHBIX
TPAHCIIOPTHBIX CPEJICTB, U UX MPOU3BOAUTEIHHOCT, MOITHOCTh U TOILTUBHAS YKOHOMUYHOCTh 3aBHUCST
OT KOHCTPYKIOHMH ABHUIaTcCjid, B YaCTHOCTH, OT THUIIA PACIOJOXCHUSA HTHUIWHIAPOB. Pacmonmosxenune
HWIMHIPOB HANPAMYIO BIHAET Ha (DU3MUECKHUE pa3Mephl JBHUraTels, TeIUIOOTAauy, OalaHCUPOBKY U
ce0eCTOMMOCTh MPOU3BOICTBA.

KitoueBble cjioBa: aBTOMOOWIIb, JBHUraTeNb, MWJIMHIADP, BEPTUKAIBHBIA psijl, V-00pa3HBIii,
rOpPU30HTANIBHBIN, W-00pa3Hbii, UzAuto Motors.

Abstract: Automotive engines are the main components of modern vehicles, and their
performance, power, and fuel economy depend on the engine design, in particular, the type of cylinder
arrangement. The arrangement of the cylinders directly affects the physical dimensions of the engine,
heat dissipation, balance, and manufacturing costs.

Keywords: automobile, engine, cylinder, vertical row, v-shaped, horizontal, w-shaped, UzAuto
Motors.

INTRODUCTION

The automotive industry in Uzbekistan, in particular the UzAuto Motors enterprise, is
actively developing in the production of passenger cars, but the issues of optimizing engine designs
in local conditions and adapting them to international standards remain relevant. Each of the
types of cylinder arrangement (for example, vertical, V-shaped, horizontal and W-shaped) has its
own advantages and limitations, and their analysis is important when making decisions in
automotive production. Cylinders are the “compartments” in an engine where fuel burns and
produces power. How they are arranged affects factors such as the size, balance, power, and cost
of the engine. In Uzbekistan, for example, cars manufactured by UzAuto Motors (Chevrolet Spark,
Cobalt) typically use simple and inexpensive engines.

MATERIALS AND METHODS

The standards GOST 21398-89 (Automotive Engines) and ISO 9001:2015 (Quality Management)
were studied.

International scientific articles (e.g. Smith & Brown, 2020) and technical documents of “UzAuto
Motors” were analyzed.

The experience of global manufacturers (Toyota, BMW, Ford) in terms of cylinder layout was
compared.

Technical parameters were studied using the example of in-line engines used in the Chevrolet
Spark and Cobalt models of “UzAuto Motors™.

The use of V-shaped and horizontal engines in local conditions was simulated.
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RESULTS AND DISCUSSION

The results of the study are as follows: Types and characteristics of cylinder arrangement:

Characteristics of engines with vertical rows of cylinders: cylinders are arranged in one row, simple
design, low production cost (20% cheaper). Disadvantages include long dimensions, vibration at a high
number of cylinders (5% more for 16)[1]. Used in the Cobalt (1.5L 14, 105 hp) and Spark (1.2L 14, 85
hp) models of “UzAuto Motors”.

V-shaped engines (features: cylinders are arranged in a V shape, compact design (30% space
saving), high power (200-300 hp for V6), complex design, costs 25% higher, difficult to dissipate
heat[2].

Vertical row engines: Cylinders are arranged horizontally opposed, Low center of gravity,
high balance (99%), low vibration (less than 2%), Large dimensions, difficult to maintain, costs
15% higher than V-shaped|3].

W-shaped engines: cylinders are arranged in a W shape (e.g. W12, W16), high power (600+
hp for W12), compact design (20% less than V-shaped), Very high cost (50% more expensive),
complex technology, heat dissipation problems. Application: In supercars such as Bugatti, in
Uzbekistan is not used|4].

The study showed that each type of cylinder arrangement of automobile engines has its own
advantages and limitations. The use of these types in the conditions of Uzbekistan depends on
market requirements, production capabilities and economic factors.

CONCLUSION

The types of cylinder arrangement of automobile engines - in-line, V-shaped, boxer and W-
shaped - each have their own technical and economic characteristics. In Uzbekistan, in-line engines
constitute the main production segment of UzAuto Motors, as they are affordable and suitable for
the local market. V-shaped engines are promising for export and premium models, but boxer and
W-shaped engines have limited use due to high costs. By overcoming infrastructure, skills and
terminology problems, the Uzbek automotive industry can optimize engine design through digital
transformation and international cooperation. This approach increases the efficiency of local
production and strengthens competitiveness in the international market.
REFERENCES
1. GOST 21398-89. Avtomobil dvigatellari. Umumiy talablar.
2. ISO 9001:2015. Sifat menejmenti tizimlari.
3. Smith, J., & Brown, A. (2020). Engine Design and Cylinder Configurations. Journal of
Automotive Engineering.
4. UzAuto Motors. (2024). Yillik hisobot: Ishlab chiqgarish va eksport ko‘rsatkichlari.

ANALYSIS OF CUTTING PATTERNS TO BUILD A SIMULATION MODEL FOR
MECHANICAL PROCESSING OF COMPOSITE MATERIALS
Fayzimatov Shuxrat!, Sabirjanov Talibjan?, Rustamov Bannobjon® O‘lmasov Ahadjon*
Fergana State Technical University
Fergana State Technical University
Fergana State Technical University
Annotation. This study presents a comprehensive approach to modeling and experimentally analyzing
the milling process of fiberglass-reinforced composite materials. A 3D finite element model was
developed using ANSY'S Explicit Dynamics to simulate the interaction between the cutting tool and the
composite workpiece, accounting for material heterogeneity and nonlinear deformation.
Keywords: fiberglass composite, milling, cutting force, tool wear, surface roughness, chip
formation, experimental analysis, dynamometer.
Annotatsiya. Ushbu tadqiqotda shisha tolali kompozitsion materiallarni frezalash jarayonini
modellashtirish va eksperimental tahlil qilishning kompleks yondashuvi taqdim etiladi. ANSYS Explicit

184



Dynamics dasturiy moduli asosida kesuvchi asbob va kompozitsion material oralig‘idagi o‘zaro ta’sirni
hisobga olgan holda 3D elementlar modeli qurildi.

Kalit so‘zlar: shisha tolali kompozit, frezalash jarayoni, kesish kuchi, kesuvchi asbob yeyilishi,
yuza g‘adir budurligi, qirindi hosil bo‘lishi, eksperimental tahlil, dinamometr.

AHHoOTanus. B manHO# paboTe mpencTaBlieH KOMIUIEKCHBIM MOAXOM K MOICIMPOBAHUIO H
OKCIICPUMCHTAJILHOMY AHAJIN3Y mnmponecca (bp€3€pOBaHI/IH KOMITIO3UIIMOHHBIX Marcpualos,
apMHpOBaHHBIX cTekiIoBoIOKHOM. C wucrnonb3oBanueM ANSYS Explicit Dynamics pa3paboTtana
TpEXMEpPHAsi  KOHEYHO-DJIEMEHTHAs  MOJEJb  B3aUMOJCUCTBHUS  PEXKYILIET0  MHCTPYMEHTa C
oOpabaTpIBaéMbIM MaTEPHAIIOM C YYETOM HEOITHOPOIHOCTH CTPYKTYPhI M HEJIMHEHHOU nedopmariuu.

KiroueBble €j10Ba: CTEKIIOIUIACTUKOBBIA KOMIIO3UT, (ppe3epoBaHHe, CHIa pe3aHus, H3HOC
HHCTPYMCHTA, MOACIUPOBAHUE, O6paSOBaHI/Ie CTPYKKH, BKCHepI/IMeHTaHBHHﬁ dHaJIn3, TMHAMOMCTP.

Method. The model of contact interaction between the workpiece and the cutting tool, taking
into account plastic deformation, chip separation and wear of the cutting tool, is considered on the basis
of a 3D model in which the cutting tool is replaced by a wedge made of tool material - hard alloy (Table
2) and the workpiece is considered to be a composition of two components: epoxy resin and fiberglass
(Table 1) [1].

Table 1 - Physical and mechanical properties of components

\Values
Parameters Filler Binder ED-20
Modulus of elasticity, MPa 8.2x10 5 3.5x103
Poisson's ratio 0.25 0.2
Density, kg/ ™ 2.5x10 3 1.25x10 3
Tensile strength, MPa 4.2x10 3 0,70x10 3
Coefficient of linear thermal expansion, 10 “%4.3 6
(1/°C)

Table 2 - Physical and mechanical properties of tool material VK8
Properties Values
Yung's modulus, MPa 5.9x10 5
Density, kg/m3 1.48x10 4
Bending strength, MPa 2.8x10 3
Coefficient of linear expansion, 10 6 (1 /°C) 5.1

The creation of a three-dimensional model of the system “cutting blade of the tool - workpiece
material” is carried out in the three-dimensional modeling system “Compass-3D” [2]. In this case, the
workpiece is considered as a cube with faces of 1 mm, fibers are located in the cube (diameter 0.25 mm),
the distance between the fibers is 0.35 mm; the cutting blade is specified in the form of a wedge with
the following dimensions (height, width, length) - 0.6x0.4x1.1 mm, geometric parameters of the cutting
wedge: y=15°,a=20° R =0.05... 0.3 mm. The following cutting modes are adopted as changeable
variables in modeling the interaction of the cutting wedge and the workpiece: cutting speed V, cutting
depth t, feed S, change within the following limits: V = 63.0. 628.0, m/min; t = 1.0. 5.0, mm S = 0.020.
0.10, mm/tooth [3].

During the interaction time of the tool and the workpiece, the cutting force changes its value
significantly. To describe the law of its change, it is necessary to solve systems of differential equations.
In the ANSYS software package For these purposes there is a dynamic analysis module - Explicit
Dynamic. The peculiarity of this module is the ability to solve problems when the properties of the
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modeled objects have a clearly expressed nonlinear nature.

Result. The main factors determining the accuracy of calculations in the simulation modeling of
the interaction of the tool and the workpiece are the grid, type and size of the finite elements. In the
problem under consideration, to ensure the required accuracy of calculations, an ordered type of grid
with a rectangular element shape is adopted. When modeling the process of cutting a composite material,
the size of the workpiece grid in the cutting zone, taking into account the properties of the material,
having a large deformation gradient, the presence of stress concentrators in the form of cracks,
inhomogeneities and bond breaks in the material, is chosen to be 0.025mm. For the cutting wedge - 0.003
mm. For the workpiece material, the grid size is adopted as 0.1 mm [4].
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SINTETIK GAZ YONILG‘ILARIDAN FOYALANIB YENGIL AVTOMOBILLARNI
EKSPULATATSION KO‘RSATGICHLARINI OSHIRISH
Bo‘tayev Azizjon Kenjaboy o‘g‘li
Farg‘ona Texnika Universiteti
1-bosqich doktaranti

Annotatsiya: Sintetik gaz yonilg‘ilari bilan ishlaydigan yengil avtomobillarni ekspluatatsion
ko‘rsatkichlarini oshirish masalasi zamonaviy avtomobilsozlik sanoatida katta ahamiyat kasb etmoqda.
Bu yo‘nalish atrof-muhitni muhofaza qilish, yoqilg‘i samaradorligini oshirish va iqtisodiy jihatdan
foydali transport vositalarini yaratish uchun muhim hisoblanadi.

Kalit so‘zlar: sintetik gaz yonilg‘ilari, avtomobillar, kimyoviy jarayonlar, tashkilotlar, tabiiy gaz,
uglevodorod chiqindilar, transport vositasi.

CunTternyeckuii Ta3 uMeeT OoJbIIOE 3HAYEHHE B COBPEMEHHOH  aBTOMOOMIIBHOM
MPOMBIIIIIEHHOCTH ISl ONIPEIeNICHHsI KCILTY TAIIHOHHBIX XapaKTEPUCTUK TPAHCIIOPTHBIX CPEACTB. DTO
B)XXHO JUIs1 KOHTPOJIA 32 OKpY>KaroIiel cpeioid, KOHTPOJIsl BHIOPOCOB M SKOHOMHYECKH A(PPUKTUBHOTO
YIpaBJICHUS] TPAHCTIOPTOM.

KioueBble €j10Ba: CHHTETHYECKOE TAa30BOE TOIUIMBO, aBTOMOOWIIH, XHMHUYECKUE IMPOIECCHI,
OpraHu3alH, TPUPOIHBIN Ta3, YIIIEBOAOPOIHBIE OTXOAbI, TPAHCIIOPTHOE CPENICTBO.

The issue of improving the performance of passenger cars running on synthetic gas fuels is
gaining great importance in the modern automative industry. This direction is important for
environmental protection, increasing fuel efficiency, and creating economically viable vehicles.

Key words: synthetic gas fuel, automobils, chemical processes, organizations, natural gas,
hydrocarbon waste, vehicle.
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Kirish

Sintetik gaz yonilg‘ilarining asosiy afzalliklaridan biri ularning yuqori tozaligi va yonish
jarayonida kam zararli chiqindilar hosil qilishi hisoblanadi. Bu esa avtomobillarning atmosferaga
chiqaradigan zararli gazlar miqdorini kamaytiradi va atrof-mubhitga salbiy ta’sirni kamaytirishga yordam
beradi. Shu bilan birga, sintetik gaz yonilg‘ilari an’anaviy benzin yoki dizel yoqilg‘ilariga nisbatan
ko‘proq samarali yonish xususiyatlariga ega bo‘lib, bu avtomobilning yoqilg‘i sarfini kamaytirish
imkonini beradi. Natijada, avtomobilning bir litr yoqilg‘idan oladigan masofasi oshadi, bu esa
ekspluatatsion xarajatlarni kamaytiradi va foydalanuvchilar uchun qulaylik yaratadi. Yengil
avtomobillarda sintetik gaz yonilg‘ilarini qo‘llashda texnik jihatdan bir gator muammolar mavjud
bo‘lishi mumkin. Masalan, gazning yonish xarakteristikasi va uning dvigatel bilan mosligi muhim
ahamiyatga ega. Bu borada dvigatelning yonuv tizimi, yoqilg‘i purkash va aralashtirish jarayonlari
maxsus optimallashtirilishi kerak. Shuningdek, gazni saqlash va yetkazib berish tizimlari ham
avtomobilning umumiy vazni va hajmiga ta’sir ko‘rsatadi. Shu sababli, avtomobil ishlab chigaruvchilari
gaz yonilg‘ilariga moslashtirilgan dvigatel va yoqilg‘i tizimlarini ishlab chiqish ustida faol ish olib
borishmoqda. [1]

Avtomobil ekspluatatsiyasining samaradorligini oshirish uchun, birinchi navbatda, dvigatelning
yonish jarayonini mukammallashtirish zarur. Bu magsadda yuqori bosimli yoqilg‘i purkash tizimlari,
elektron boshqaruv modullari va ilg‘or aralashtirish texnologiyalari qo‘llaniladi. Bunday texnologiyalar
gazning to‘liq yonishini ta’minlaydi, yonilg‘i sarfini kamaytiradi va chiqindilarni kamaytirishga yordam
beradi. Bundan tashqari, dvigatelning samaradorligini oshirish uchun uning konstruksiyasini
yengillashtirish, ishchi silindrlarning ishchi hajmini optimallashtirish va issiqlik yo‘qotishlarini
kamaytirish kabi chora-tadbirlar ham amalga oshiriladi. Sintetik gaz yonilg‘ilaridan foydalanishning
yana bir muhim jihati bu ularning ekologik xavfsizligi va atrof-muhitga ta’siridir. Gaz yonilg‘ilari yonish
jarayonida karbonat angidrid va boshqa zararli moddalarning miqdorini kamaytiradi, bu esa havoning
ifloslanishini kamaytirish va global iqlim o‘zgarishlarini sekinlashtirishga yordam beradi. Shu bois,
ko‘plab davlatlar va avtomobilsozlik kompaniyalari sintetik gaz yonilg‘ilarini qo‘llashni
rag‘batlantirmoqda va ushbu yo‘nalishda ilmiy-tadqiqot ishlari olib borilmoqda. Avtomobillarning
ekspluatatsion ko‘rsatkichlarini oshirishda yoqilg‘i tizimining samaradorligi bilan bir qatorda, transport
vositasining aerodinamikasi, og‘irligi va uzatish tizimining samaradorligi ham muhim rol o‘ynaydi.
Sintetik gaz yonilg‘ilaridan foydalanadigan avtomobillar uchun yengil va mustahkam materiallardan
foydalanish, shuningdek, aerodinamik dizaynni yaxshilash yoqilg‘i sarfini yanada kamaytiradi. Uzatish
tizimining samarali ishlashi esa dvigatelning chiqish quvvatini maksimal darajada yo‘lga uzatishga
imkon beradi, bu esa avtomobilning umumiy samaradorligini oshiradi. [2]

Texnologik rivojlanishlar natijasida, sintetik gaz yonilg‘ilarini qo‘llashda yangi imkoniyatlar
paydo bo‘lmoqda. Masalan, gazni yuqori bosim ostida siqib saqlash yoki suyuqlashtirish texnologiyalari
avtomobillarning yonilg‘i tizimlarini yanada ixcham va samarali qilishga yordam beradi. Bu esa gaz
yonilg‘ilaridan foydalanish doirasini kengaytiradi va avtomobillarning ekspluatatsion ko‘rsatkichlarini
oshirishga xizmat qiladi. Shuningdek, yonilg‘i tizimlarining ragamli boshqaruvi orqali dvigatelning ish
rejimlarini moslashtirish mumkin bo‘lib, bu yoqilg‘i sarfini kamaytirish va chiqgindilarni kamaytirishga
imkon yaratadi. [3]

Yengil avtomobillarda sintetik gaz yonilg‘ilaridan foydalanish iqtisodiy jihatdan ham foydali
hisoblanadi. Gaz yonilg‘ilari ko‘p hollarda an’anaviy benzin va dizelga nisbatan arzonroq bo‘lib, bu
transport xarajatlarini kamaytiradi. Bundan tashqari, gaz yonilg‘ilarining mavjudligi va yetkazib berish
tizimlarining rivojlanishi ushbu yoqilg‘idan foydalanishni yanada qulay qiladi. Shu bilan birga, davlat
tomonidan beriladigan imtiyozlar va soliq yengilliklari sintetik gaz yonilg‘ilarini qo‘llashni
rag‘batlantiradi. Avtomobilsozlik sanoatida sintetik gaz yonilg‘ilari bilan ishlaydigan transport
vositalarining kengayishi yangi ish o‘rinlari yaratish, ilmiy-tadqiqot ishlarini rivojlantirish va sanoatning
innovatsion salohiyatini oshirishga xizmat qiladi. Bu esa iqtisodiy o‘sish va texnologik taraqqiyot uchun
muhim omildir. Shu bilan birga, sintetik gaz yonilg‘ilarining keng qo‘llanilishi energiya xavfsizligini
ta’minlashda ham muhim rol o‘ynaydi, chunki bu yoqilg‘i turlari mahalliy manbalardan olinishi mumkin
va tashqi energiya resurslariga bo‘lgan qaramlikni kamaytiradi. [4]
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Sintetik gaz yonilg‘ilaridan foydalanishning yana bir jihati bu transport vositalarining texnik
xizmat ko‘rsatish xarajatlarini kamaytirishdir. Gaz yonilg‘ilari dvigatel ichidagi yonish jarayonini
tozalashga yordam beradi, bu esa dvigatelning uzoq muddat davomida samarali ishlashini ta’minlaydi.
Natijada, avtomobilning xizmat muddati uzayadi va ta’mirlash xarajatlari kamayadi. Bu esa avtomobil
egalari uchun qo‘shimcha iqtisodiy foyda keltiradi. Kelajakda yengil avtomobillarda sintetik gaz
yonilg‘ilaridan foydalanishni yanada rivojlantirish uchun bir qator istigbolli yo‘nalishlar mavjud.
Jumladan, gaz yonilg‘ilarining kimyoviy tarkibini yanada takomillashtirish, ularning yonish
xususiyatlarini yaxshilash va dvigatel texnologiyalarini yanada moslashtirish ustida ishlash lozim.
Shuningdek, gazni saqlash va yetkazib berish tizimlarini yanada ixcham va xavfsiz qilish, shuningdek,
avtomobillarni raqamli boshqarish tizimlari bilan jihozlash orqali ekspluatatsion ko‘rsatkichlarni
oshirish mumkin. [5]

Xulosa:

Xulosa qilib aytganda, sintetik gaz yonilg‘ilaridan foydalanish yengil avtomobillarning
ekspluatatsion ko‘rsatkichlarini sezilarli darajada yaxshilash imkonini beradi. Bu yoqilg‘i turi ekologik
toza, iqtisodiy jihatdan foydali va texnologik rivojlanishga mos keladigan xususiyatlarga ega. Sintetik
gaz yonilg‘ilarining yuqori samaradorligi, kam zararli chigindilar hosil qilishi va energiya manbalarining
bargarorligi avtomobilsozlik sanoatida yangi davrni boshlashga imkon yaratmoqda. Shu bois, ushbu
yo‘nalishda ilmiy tadqiqotlar va texnologik yangiliklarni davom ettirish, shuningdek, gaz yonilg‘ilarini
qo‘llashni kengaytirish orqali yengil avtomobillarning sifatini va samaradorligini oshirish mumkin. Bu
esa nafaqat transport sohasining rivojlanishiga, balki atrof-muhitni muhofaza qilish va iqtisodiy
barqarorlikni ta’minlashga ham xizmat qiladi.

Foydalanilgan adabiyotlar:
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SEMENT ChANGINING DISPERSLIK TARKIBI ANALIZI
AHAJIN3 TUCHEPCHOI'O COCTABA IEMEHTHOM IBLIA
ANALYSIS OF THE DISPERSION COMPOSITION OF CEMENT DUST
Isomidinov Azizjon Salomidinovich
Farg‘ona davlat texnika universiteti,

O‘zbekiston respublikasi

Annotatsiya
Ushbu ilmiy tadqiqot ishi sement ishlab chiqarish jarayonida hosil bo‘ladigan chang
zarrachalarining disperslik tarkibini o‘rganishga bag‘ishlangan. Sement changining fizik-kimyoviy
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xususiyatlari, uning zarracha o‘lchami bo‘yicha tagsimlanishi va tarqalish xossalari ekologik xavfsizlik
va samarali filtrlash tizimlarini yaratishda muhim ahamiyat kasb etadi. Tadqiqotda turli ishlab chiqarish
bosqichlarida chigadigan chang namunalari olinib, ularning dispers tarkibi laboratoriya usullarida tahlil
qilindi. Chang zarrachalarining o‘rtacha o‘lchami, fraksion tarkibi, aerodinamik harakatlanishi va
cho‘kish xususiyatlari hisoblab chiqildi.

Kalit so‘zlar: chang, sement, suglinka, siklon, yengli filtr, filtrlovchi material, elak,
mikroskopiya.

AHHOTANUA

JlaHHOE€ Hay4YHOE WCCIIEJOBAaHUE IMIOCBSIIEHO AaHAaIW3y JUCIIEPCHOTO COCTaBa IIBbLIH,
oOpa3yroleics B mpoliecce Npou3BOACTBA ieMeHTa. DU3HKO-XUMHUYECKHUE CBOMCTBA IEMEHTHOM MbLIH,
pacripesiesieHle 1o pa3MepaM YacTHIl U UX JUCIIEPCHOCTh UTPAIOT BAXKHYIO POJIb MPH MPOSKTUPOBAHUI
3¢ (HEKTUBHBIX cHUCTeM (QWIbTpaluud W OOCCIEYCHHH SKOJIOTHYeCKoW Oe3omacHOCTH. B xome
uccienoBaHus ObUM 0TOOpaHbl 00pa3Lbl MbUIH, 00pa3yoIIencsl Ha Pa3IMYHbIX CTaUsAX IPOU3BO/ICTBA
U TpOBENEH JIabOpaTOPHBIM aHAlW3 MX IJUCIEPCHOTO COCTaBa. bbUTM paccyuTaHbl CpelHUN pasMmep
qacTull, GPaKIOHHBIN COCTaB, a9POTUHAMUYECKOE TIOBEICHUE U CKOPOCTH OCAXKICHHS.

KioueBble cj10Ba: IMbUIb, [IEMEHT, CYTJIMHOK, IIMKJIOH, PYKaBHBIH (QWIBTpP, (UIBTPYOMIHIi
Marepuai, CUTO, MUKPOCKOIIUS.

Abstract
This scientific research focuses on analyzing the particle size distribution (dispersion) of dust generated
during the cement production process. The physical and chemical properties of cement dust, along with
the size distribution and dispersion characteristics, play a crucial role in designing efficient filtration
systems and ensuring environmental safety. Dust samples were collected from various production stages
and analyzed in laboratory conditions to determine their dispersion characteristics. Average particle size,
fractional composition, aerodynamic behavior, and settling velocity were calculated.

Keywords: dust, cement, clay, cyclone, sleeve filter, filtering material, sieve, microscopy.

Sement ishlab chiqarish jarayonida hom ashyoni tayyorlash hamda klinker ishlab chigarish ho‘l,
aralash va quruq usullarda olib boriladi. Yuqoridagi usullarni tanlab olish texnologik, texnik va iqtisodiy
faktorlarga bog‘liq bo‘lib, bunda ishlab chigarish korxonasi joylashgan hudud va hudud atrofi sharoitini
ham e’tiborga olish muhimdir [1,2].

Boshga usullarga qaraganda quruq usul samaraliroq bo‘lib, bunda barcha jarayonlar suvsiz
kechadi. Ushbu usulda sement ishlab chiqarish texnologik sxemasi boshqalaridan farq qiladi va qator
afzalliklarga ega: Masalan, klinkerni kuydirish uchun issiqlik energiyasi sarfining (2900-3700 kDj/kg)
va pech gazlari xajmining (30-40 % ) nisbatan kamligi, kuchli suv manbayiga extiyojning yuqligi, kam
metall sarfliligi hamda yuqori quvvatligi. Shu sababli bugungi kunda ushbu usuldan foydalanish
tendensiyasi kuzatilmoqda. Yuqoridagi avfzalliklar bilan birga ushbu usulning qo‘yidagi kamchiliklarga
ham ega. Masalan, barcha texnologik jabxalarda ancha ko‘p chang chiqishi va sanitariya me’yorlariga
va atrof-muhitni muxofaza qilish qoidalariga rioya qilishning murakkablashishi hamda pechlardan
foydalanish koeffitsientining nisbatan pastligi (0,7-0,8 %) [3].

Respublika ekalogiya va atrof-muhitni muhofaza qilish qo‘matasining ma’lumotlariga ko‘ra
birgina sement ishlab chiqarish korxonalaridan chigayotgan changli gazlarning ulushi 2021 yilgiga
nisbatan 5% ga va uning atrof —muhitga ta’siri qariybl,8 Ph ortgani kuzatilgan. Bu esa sanitariya
me’yorlaridan 1,2 barobarga ko‘p deganidir [2]. Yuqoridagilardan kelib chiqib sement ishlab chigarish
jarayonlarida hosil bo‘ladigan changli gazlar va ularning fizik kimyoviy hossalari analiz qilindi.
Tadqiqot obekti sifatida «TERRA NOVA SEMENT» MCHIJ ning ishlab chiqarish jarayonlarida hosil
bo‘ladigan changli gazlar olindi hamda tadqiqotlar o‘tkazildi.

Tadqiqot natijalari:
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Birinchi navbatda changlarning sanitariya meyorlariga mosligi analiz qilindi. Tadqiqotlarni
o‘tkazishda havodagi changning mg/m> dagi ruxsat etilagn chegaraviy miqdori GOST12.1.005-38 [4]
bo‘yicha ya’ni, changning massasi yoki chang xajmi birligidagi zarralar sonini aniglash usulidan
foydalanildi. Tadqiqot qurilmasi sifatida AFA tipidagi (Aspirator M-822) maxsus analitik aerzol
aspirator, filtrlovchi material sifatida FPP markali perxlorvinil mato (Mato qog‘ozli himoya xalqasiga
o‘rnatilgan) filtr o‘rnatiluvchi patron sifatida plastmassadan tayyorlangan konussimon quvir ishlatildi
[5,6,7].

Aspirator M-822 chang tozalash qurilmasining kirish va chiqish quvirlariga o‘rnatilib natijalar
olindi hamda mavjud holat taxlil qgilindi. 1-jadvalda olingan natijalar keltirilgan.

1-jadval
Qurilmaga Qurilmadan
Chang chiqish | Chang tozalash | Sanitariya kirishdagi chiqishdagi
zonasi qurilmasi meyori, mg/m*> | chang miqdori, | chang miqdori,
mg/m’ mg/m?
Suglinkani quritish | ;115 ~1560 1140
jarayoni 430
A tor A-1
(Asperator A-1) - 5 i ~1140 2313
Oxak toshni
maydalash — va | o510 300 ~360 4575
saralash
(Asperator A-2)
Xom-ashyo
tegirmoni Yengli filtr 480 =~1010 265,6
(Asperator A-3)
Pishirish jarayoni . ~
(Asperator A-4) Yengli filtr 480 ~1781 101,6
Klinkerni tuyish | ;1 ~970 682
tegirmoni 380
A tor A-5
(Asperator A-5) g il ~682 9371

1-jadvaldan ko‘rinadiki barcha chang chiqish zonalarida changning miqdori sanitariya (PDK)
meyorlaridan ortiq. Lekin asperator A-2, asperator A-3 va asperator A-5 lardagi holat nisbatan yahshiroq.
Ya’ni atmosferaga tashlanayotgan chang miqdori PDK meyorlarini qanoatlantiradi. Asperator A-1 va
asperator A-4 lardagi holat qoniqarsiz hisoblanadi. Asperator A-4 dagi holatni o‘nglash imkoniyati
mavjud. Masalan, changli gaz oqimini dastlabki sovitish tizimini o‘rnatish yoki qo‘llanilayotgan yengli
filtrning filtrlovchi materialini o‘tga chidamli materialdan tayyorlash qurilmaning tozalash darajasini
oshiradi. Lekin asperator A-4dagi holat nisbatan murakkab. Sababi pishirish jarayonida suglinkaning
namligi 15-20 % oralig‘ida bo‘ladi va quritish uchun issiqlik agenti tezligi yoqori bo‘lishi talab etiladi.
Bu esa 0‘z navbatida oqim bilan birga hom-ashyo changining chiqib ketishini ko‘paytiradi. Jarayonni
o‘nglashning ikki yo‘li mavjud. Birinchisi quritish jarayonida qo‘llanilayotgan barabanli quritgichda
issiqlik agenti oqimining past tezligida ham quritish intensivligini ta’minlash usulini topish. Bunda oqim
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bilan birga chiqib ketadigan chang zarralarining miqdori kamayadi va asperatordagi yuqori yuklama
pasayadi. Bu esa 0‘z navbatida qurilmaning tozalash darajasini oshiradi Ikkinchisi issiqlik agenti oqimi
bilan birga chiqib ketadigan chang zarralarining o‘rtacha median o‘lchamini aniglash orqali asperatsiya
sexini qayta loyixalash. Bunda qo‘llanilayotgan yengli filtrga bo‘ladigan yuklamani tagsimlash orqali
yengli filtrdan oldin birlamchi tozalash qurilmasini loyixalash kerak bo‘ladi. Ko‘rib o‘tilgan ikki yo‘ldan
eng tejamkori chang zarrasining o‘rtacha median o‘lchami asosida asperatsiya sexini qayta loyixalash
hisoblanadi. Yuqoridagilardan kelib chiqib suglinkani quritish jarayonida hosil bo‘ladigan changning
disperslik tarkibi ikki usulda (elak va mikroskopiya) analiz qilindi [8,9].

Birinchi usulda changlar LM-2E markali tuyish qurilmasining (begun) laboratoriya modelida 5
dagiqa davomida tuyildi hamda RETSCHDIN-ISO 3310/1 markali saralovchi elak qurilmasining
laboratoriya modelida 5 daqiqa davomida 5 bosqichli saralashdan o‘tkazildi. Elak setkalarining o‘lchami
5, 20, 40, 63,100 mkm gacha tanlandi. Olingan natijalar asosida changlar foizlar hisobida fraksiyalarga
ajratildi. Quyida model materiali sifatida tanlangan chang namunalarining kimyoviy hossalari, ishlab
chiqarish sharoiti ko‘rsatkichlari hamda olingan laboratoriya analizi natijalari keltirilgan.

Laboratoriya analizi natijalari shuni ko‘rsatdiki, tuyilgan suglinka changi 1+5 mkm. gacha 12%,
5+20 mkm. gacha 45%, 2040 mkm gacha 10%, 4063 mkm gacha 23%, 63+100 mkm. gacha 10% ni
tashkil etdi. 2-jadvalda suglinka changining fraksiyalar bo‘yicha miqdori va o‘rnatilgan chang tozalash
qurilmasining samaradorligi keltirilgan.

2-jadval
Suglinka changining fraksiyalar bo‘yicha miqdori va o‘rnatilgan chang tozalash
qurilmasining samaradorligi

Yengli filtrning  tozalash

o . : . -
Fraksiyaning o‘lchami, mkm | Fraksiya ulushi, % samaradorligi, %

1-5 12 65
5-20 45 82
20-40 10 98,7
40-63 23 100
63-100 10 100

Ikkinchi usuld changlarning dispers tarkibini aniqlash uchun optik mikroskopdan foydalanildi
(Zarrachalarning biologik mikroskopdagi bunday analizi £1,5% nisbiy xato beradi. O‘lchamlarning
o‘rtacha qiymatga keltirish £3,4% nisbiy xatolik beradi) [10,11].

Optik mikroskopiya usulida har bir mineral chang namunalarining mikrofoto suratlari olinadi.
Dispers chang o‘lchamlarini aniqlash uchun soch tolasidan foydalaniladi hamda foizlarda fraksiyalarga
ajratiladi. (Soch tolasining o‘rtacha median o‘lchami 40 mkm deb qabul qilindi).

Namuna uchun tanlangan changlar suyuqlik muhitida erishini inobatga olib suv bilan
aralashtirilmadi. Suratga olish DSM-310 markali kamera va LANGDORPSSESTENGER-1603201
markali SM001-CYANS biologik mikroskopda amalga oshirildi. Suratlarga ishlov berish EHM da
bajarildi. Mikroskopning kattalashtirilishi 400 barobar bo‘lganda suglinga changining o‘lchami 1+100
mkm oralig‘idagi foizlari soch tolasi o‘lchamiga tagqoslangan holda sanab chiqildi (2-rasm).

\
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2-rasm Namunaga tanlangan changning SM001-SYANS mikroskopida 400 marta kattalashgan
holatdagi ko‘rinishi

Unga ko‘ra tuyilgan suglinka changi 1+5 mkm. gacha 15%, 5+20 mkm. gacha 42%, 2040 mkm
gacha 13%, 40+63 mkm gacha 18%, 63+100 mkm. gacha 12% ni tashkil etdi.

Elak hamda mikroskopiya usulida aniglangan laboratoriya analizi natijalari asosida changlarning

dispers tarkibini taqqoslash grafigi qurildi (3-rasm) va tanlangan chang na’munasining o‘rtacha median
o‘Ichami belgilandi.

100 A~
s 90 -~
80 A+
T0 A
60 -
50

1 2
A /
dsg
40 A /‘\ \ /
30 A
20 4 '/ \f}b_}\c. das
10 -
O T T T T T T T T T 1
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Jappadaaap ¥149aMH, MEM
1 — elak analizi; 2-mikroskopik analiz

3-rasm. Suglinka changining dispers tarkibini taqqoslash grafigi

3-rasmda keltirilgan grafik bog‘ligliklarga eng kichik kvadratlar usulini qo‘llab quyidagi empirik
formulalar olindi [2].

y =-0,0023x? - 0,1705x + 35,257 R?=10,9879 (1)
y =-0,0023%_ - 0,1705x + 35,257 R2=0,2589 )
Elak hamda mikroskopiya usuli orasidagi laboratoriya analizi xatoligi 5,4 % ni tashkil etdi.

Demak, yengli filtrda tozalash samaradorligini aniqlash bo‘yicha o‘tkaziladigan eksperimental

tadgiqotlarda maydalangan zarrachalarning o‘rtacha median o‘lchamini sement changi uchun o‘rtacha
ds0=20,3 mkm deb gabul qgilinsa bo‘ladi.

Xulosa:

Elak hamda mikroskopiya analizi natijalardan ko‘rinadiki 5+20 mkm oralig‘idagi chang zarralari
ulushi yuqori. Bundan tashqari 40+~100 mkm oralig‘idagi chang zarralarining ulushi ham sezilarli
darajada ko‘p. Bundan hulosa qilish mumkinki yengli filtrga yuklamani kamaytirish uchun 40+100 mkm
gacha bo‘lgan chang zarralarini birlamchi tozalashda siklon qurilmasini foydalanish mumkin. Bu esa
0‘z navbatida havo taribidagi chang zarrasi miqdorini yengli filtrga kirishida o‘rtacha 20 % ga
kamaytiradi va yengli filtrga 1+40 mkm gacha bo‘lgan chang zarralari kirishini ta’minlaydi hamda

%
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qurilmaning tozalash darajasini oshiradi.
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COBALT AVTOMOBILI BAR ASM I/P TIE DETALINI PAYVANDLAB YIG‘ISH
Jo‘rayev Abdullajon
Andijon davlat texnika instituti “Texnologik
mashinalar va jihozlar” kafedrasi o‘qituvchisi

Annotatsiya. Ushbu maqolada yurtimizda ishlab chiqgariladigan Cobalt avtomobilining BAR
ASM I/P TIE detalini ishlab chigarish uchun po‘lat markasini tanlash va asoslash haqida so‘z borgan.
Tanlangan po‘lat markasini payvandlash uchun eng munosib payvandlash usulini aniqlash hamda
hisoblangan sarf harajatlar orqali iqtisodiy samaradorlik ko‘rsatkichi aniglangan.

Kalit so‘zlar: mashinasozlik, butlovchi detal, po‘lat, payvandlash.

AnHoTtanms. B naHHO# crartee paccmarpuBaeTcs BBIOOP M OOOCHOBaHME MApKU CTald JUIs
uzrorosnenus neranu BAR ASM I/P TIE Barona «KoGanbr», BelllyckaeMoro B Haiel crpaHe. [lyrem
pacyeTHBIX 3aTpaT Ha pacxo] ObUI ompeneneH Hambosiee MOAXOMAIIMHA CocoO CBAapKU AJS CBapKu
BBIOpAHHOM MapKu CTaJId U MOKa3aTelb SKOHOMUYECKON 3PPEKTUBHOCTH.

Ki1roueBble ci10Ba: MalllnHOCTPOEHUE, J€Tajb, CTallb, CBApKa.

Abstract. This article discusses the selection and justification of the steel grade for the
production of the BAR ASM I/P TIE part of the Cobalt car produced in our country. The most suitable
welding method for welding the selected steel grade and the economic efficiency indicator were
determined by calculating the cost.

Key words: mechanical engineering, component, steel, welding.

Kirish(Introduction). Bugungi kunda Mustaqil O’zbekistonimiz jadal sur’atlar bilan
rivojlanayotgan ijtimoiy yo’naltirilgan bozor iqtisodiyotiga ega mamlakatdir [1].

Mashinasozlik mahsulotlarini tayyorlashning zamonaviy texnologik jarayonlari ko‘pchilik
hollarda payvandlashning turli xil usullaridan foydalanish bilan amalga oshiriladi. Ularni
takomillashtirish yoki birikmalarni tekshirishning yangi uslublari qo‘llanishi tayyorlanayotgan
konstruksiyalarning sifatini oshirish muamosini qisman hal etadi, [2]chunki payvandlashning yaxshi
ishlab chiqilgan texnologiyasida ham buyumlarning ishonchliligini va uzoq muddat ishlash
qobiliyati pasayishiga olib keluvchi turli xil nugsonlar bo‘lishi mumkin. Shu munosabat bilan
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tayyorlanayotgan konstruksiyalarning sifatini oshirish uchun wularni buzmaydigan nazorat qilish
uslublari muhim ahamiyatga ega bo‘ladi [3].

Xozirda Vatanimizda mashinasozlik sanoati va qishloq xo’jaligini barcha sohalarga jiddiy etibor
berilmoqda bilamizki bu sohalarni payvandlashsiz tassavur qilib bo’lmaydi bu— yangi jamiyatning
moddiy texnika bazasini yaratuvchi va
mamlakatimizning texnik taraqqiyotini rivojlanishini belgilovchi soha, chunki u sanoatning turli
tarmogqlarini yangi texnika, ishlab chiqarish vositalari bilan
ta‘minlaydi. Shuning uchun mashinasozlik-ishlab chiqarishning barcha [4] sohalarini
rivojlanishiga katta ta‘sir ko‘rsatuvchi sanoatninng muhim tarmoqlaridan biridir.

Shuning uchun ham butlovchi gisimlarni mamlakatimizda ishlab chiqarish yurtimizda yangi sih
o‘rinlar ochilishiga davlatimizning iqtisodiyoti rivojlanishiga olib keladi [5]. Bu borada Cobalt
avtomobilining butlovchi gismlari jumladan BAR ASM I/P TIE detalini ishlab chiqarishga kata etibor
berilmoqda.

I-rasm. Cobalt avtomobilini ASM I/P TIE detalini
Tadqiqot metodologiyasi (Research Methodology). Avtomobil BAR ASM [I/P TIE detalini
avtomobilning ichki qismiga mahkamlangan bo’ladi. Shu bilan bir gqatorda tayyorlayotgan

konstruksiyalarimiz jahon standartlariga javob bera oladigan sifatlik qilib ishlab chiqarishimiz kerak.
TIE-A-BAR

2-rasm. Cobalt avtomobilining bar asm I/P TIE detalini chizma ko‘rinishi.

Cobalt avtomobilining bar asm I/P TIE detalini payvandlash jihozlarini tanlash loyhalayotgan
konstruksiya uchun karozziyaga qarshi, issiqlikka chidamli, ferritli po’lat SUH409ni tanlab olindi. Bu
po’lat kam uglerodli po’latlar sinifiga tegishli hamda yaxshi payvandlanuvchan po’latdir [6].
1-jadval. SUH409 kimyoviy tarkibi, standartlari va xususyatlari

| Darajasi | SUH 409 |
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Tasnifi Korroziyfa chidamli issiglikka chidamli po’lat
Standartlar JIC G issiqglikka chidamli po’lat. Qatlam va tasma
2-jadval. SUH409 markasining kimyoviy tarkibi %

Ti=6*C % dan 0.75 gacha

C Si Mn P S Ni Cr Cu
0.05-
0.11 0.7-0.95 1.8-2.1 <0.03 <0.03 <0.025 <0.20 <0.2

3-jadval. SUH409 sinfning mexanik xususyatlari

Assotiment Hosildorlik Mustahkamlik Cho’zilish Hududning Zarba
nuqtasi chegarasi gisqarishi kuchi
- N/mm? N/mm? % % J/sm?
plita/ varoq 175 360 22
4-jadvalSUH409 sinfining qattiqligi
- Brinell Rockwell C Rockwell B Viskers
HBW/HB HRC HRBS /HRB HV
CB-0812C 162 80 175

S-jadval. SUH409 markasing zichligi
| Zichlik | 7750 kg/m? |

Avtomobilsozlikda, ishlab chiqarishda va foydalanish mumkin bo‘lgan jamiyki payvandlash
usullarini ikki guruhga bo‘lish mumkin bo‘lib, bular eritib payvandlash va bosim ostida payvandlash
hisoblanadi. Ishlab chiqariladigan konstruktsiya va detalning o‘lchamlari, shakli va materiali turuga
qarab eng maqbul payvandlash usulini tanlash kerak bo‘ladi. Cobalt avtomobilining bar asm I/P TIE
detali turli qalinlikdagi detallardan foydalanilgani uchun bu konstruksiyani korxonada koplab ishlab
chiqarishga zarurat yoq [7]. Bundan tashqari konstruksiya detallari kichik olchamlarda va ularga
qo’yiladigan choklar ham u qadar murakkab emas.

Shuning uchun konstruksiyani yig’ish va payvandlashda himoya gazlarida payvandlash usulini
tanlandi.

Himoya gazlar muhitida payvandlash — bu yoyli payvandlash, bunda yoy va erigan metall, ayrim
hollarda sovuyotgan chok, payvandlash zonasiga maxsus qurilma bilan yetkazib berilayotgan himoya
gazlar ta’sirida bo‘ladi ya’ni havo ta’siridan himoyalanadi [8].

Tahlil va natijalar (Analysis and results). Cobalt avtomobili bar asm I/P TIE detalini payvandlab
yig‘ish jarayoni payvandlash jihozlarini va materiallarni to’g’ri tanlash olib borilayotgan ishlarni tashkil
etish, shuningdek, payvandlash usulini to’g’ri tanlashni kata axamiyatga ega [9].

Umuman olganda Cobalt avtomobili bar asm I/P TIE detalini payvandlab yig‘ish jarayoni payvandlash
jihozlarini tanlash payvandlashni qaysi usulidan qattiy nazar tayorlangan materiallarni sifatini organish
etkazib berish xozirgi kunning dolzarb vazifalaridan biridir. Cobalt avtomobili bar asm I/P TIE detalini
payvandlab sihlab chiqarishni iqtisodiy ko’rsatkichlari aniglandi.

1. Ish unumi bo’yicha Tovar ishlab chigarish; Tsoni=N

Te=(Tson*N)/60¢ Tsoat

Te=0.0795+400000:60 = 530 norm/s

2. Pul xisobida tovar ishlab chiqarish:

Tp=NNDSqoldig*N

Tp=12280+400000=4912000000 so’m

3. Joriy maxsulot:

Bj=Tp

Bj=4912000000 so’m

4. Joriy maxsulot ishlab ciqarishni bir ishchiga to’g’ri kelishi: Pt
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Pt=B1/Ruch

bu yerda Ruch=6 nafar — uchastkadagi ishchilar soni.

Pt=4912000000:6=818667000 so’m

5. Asosiy ishlab chiqarish fondining 1 so’m xisobiga joriy ishlab chiqarish:

F—e=Bj/Fuch

Fe=4912000000:2828704640 = 1.74 so’m

6. Joriy maxsulotni 1m2 maydon xisobiga ishlab chiqarish:

Bj1m2=Bj1/Such

Bj1m2=4912000000:238= 20640000 so’m/m2 .

7. 1 so’mlik tovar maxsuloti ishlab chiqarish uchun xarajatlar:

Z1s0’m=Cum/Tp

Z150°’m=3365343740:4912000000= 0.68 so’m

Xulosa va takliflar (Conclusion/Recommendations). Cobalt avtomobilining bar asm I/P TIE detalini
avtomobillarda qo’llaniladigan asosiy detallardan biri hisoblanadi. Ular avtomobilning mustaxkamligi,
unumli foydalanish hamda xaydovchiga qulaylik kabi ko’rsatkichlarini ta’minlab beradi [10].

Cobalt avtomobilining bar asm I/P TIE detalini yig’ish va payvandlashni turli usullari mavjud
bo’lib, ular bir-biridan texnik-iqtisodiy ko’rsatkichlari bo’yicha farq giladi. Cobalt avtomobilining bar
asm I/P TIE detalini , ishlatish sharoiti, dasturi kabilarni hisobiga olgan holda ishlab chiqarilgan
texnologik jarayon avvalgilarga qaraganda ancha iqtisodiy samara berishi mumkin [11].

Ishlab chiqarilgan texnologya korxonaga katta miqdorda iqtisodiy samara berishini ko’rsatadi.
Ishda hayot faolyati havfsizligi va ekalogiya masalalariga ham alohida ahamiyat beriladi. Ishni bajarish
jarayonida ishlab chigarish turini aniqlash, zagatovkalarni olish usulini tanlash va uni asoslash,
qo’yimlarni hisoblash, operatsiyalarning normalash va xarajatlarning minimal qiymatini hisoblash
kabilarni o’rganib chiqdim va bu soxada yetarlicha tajribaga ega bo’ldim desam mubolag’a bo’lmagan
bo’ladi
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COBALT AVTOMOBILI ORQA QISMI FRAME ASM-REAR S/D WDO DETALINI ISHLAB
CHIQARISH TEXNOLOGIYASINI TUZISH.
PASPABOTKA TEXHOJIOI' MY ITPOU3BOICTBA 3ATHE YACTH ABTOMOBHJIA
COBALT FRAME ASM-REAR S/D WDO.
DEVELOPMENT OF THE PRODUCTION TECHNOLOGY FOR THE REAR PART OF THE
COBALT CAR FRAME ASM-REAR S/D WDO.
Jo‘rayev Abdullajon Ibragimovich
Andijon davlat texnika instituti “Texnologik
mashinalar va jihozlar” kafedrasi o‘qituvchisi
Annotatsiya. Ushbu maqolada avtomobilsozlikning dunyoning rivojlangan davlatlari iqtisodiyotiga
hamda yurtimiz iqtisodiyotiga qo‘shgan hissalari, yurtimizda ishlab chiqarilayotgan Cobalt avtomobli
orqa qismi FRAME ASM-REAR S/D WDO detalini ishlab chigarish uchun po‘lat markasini tanlash va
uning kimyoviy hamda mexanik xossalarini asoslash, detalning tarkibiy qismlarini payvandlash usulini
tanlash va asoslash haqida so‘z borgan. Olingan statistik ma’lumotlar asosida yillik iqtisodiy ko ‘rsatkich
aniqlandi.

Kalit so‘zlar: Avtomobilsozlik, mahalliylashtirish, zanglamas po‘lat, kimyoviy va mexanik
xossalar, nuqtali kontaktli payvandlash.

AHHOTanusi. B 1aHHON cTarbe paccMaTpuBarOTCS BOMNPOCHl BKJIaJa aBTOMOOMIIBHOM
IIPOMBIIIJIEHHOCTH B 3KOHOMHUKY Pa3BHUTBIX CTPaH MHUpPa U SKOHOMHKY Halllel CTpaHbl, BBIOOp MapKu
CTaJIU 1Sl IPOM3BOCTBA JeTalu 3aaHel yacT Ky3oBa Cobalt FRAME ASM-REAR S/D WDO, kotopast
IIPOM3BOJUTCS B Halllel cTpaHe, U 000CHOBAHUE €€ XUMUYECKUX U MEXaHMYECKUX CBOWMCTB, BHIOOpP U
000CHOBaHME crioco0a CBapKHM COCTaBHBIX yacTel aerann. Ha OCHOBE MONydeHHBIX CTATHCTHYECKHUX
JAHHBIX OIpeJieNieH TO10BOM HKOHOMHUYECKUI MOKa3aTelb.

KiawueBblie cjioBa: ABTOMOOMIIbHAS TMPOMBIIUIEHHOCTD, JIOKAINA3AIMsI, HepKaBeomas CTalb,
XMMUYECKUE U MEXaHUYEeCKHE CBOICTBA, TOUeUHAs KOHTAKTHAas CBapKa.

Abstract. This article discusses the contributions of the automotive industry to the economies of
developed countries of the world and the economy of our country, the selection of steel grade for the
production of the Cobalt rear part FRAME ASM-REAR S/D WDO, which is produced in our country,
and the justification of its chemical and mechanical properties, the selection and justification of the
welding method for the component parts of the part. Based on the obtained statistical data, the annual
economic indicator was determined.

Key words: Automotive industry, localization, stainless steel, chemical and mechanical
properties, spot welding.

Kirish (Introduction). Avtomobil sanoatining iqtisodiy farovonlikdagi ahamiyati va uning ish

joylariga ta’sirini barcha yirik bozorlar va mamlakatlarda ko‘rishimiz mumkin. Avtomobilsozlikda
foydalaniladigan butlovchi qismlarni yurtimizda ishlab chiqarish ya’ni mahalliylashtirishga kata etibor
qaratilmoqda.
Avtomobilsozlikda butlovchi qismlarni mahalliylashtirish avtomobil tannarxini pasaytirish, mahalliy
xomashyodan oqilona foydalanish, yangi ishlab chiqarish quvvatlarini va ish o‘rinlarini yaratish hamda
davlatga xorijiy investitsiyalar oqimini oshirish imkonini beradi. Dunyoda avtomobil sanoati bor barcha
davlatlar, mahalliylashtirish darajasini [1] oshirishdan manfaatdor hisoblanadi. Mahalliylashtirish
loyihalarini amalga oshirishni maqgsad qilgan har qanday davlat yoki korxona oldida bir qator
qiyinchiliklar va xavflar mavjud. Bu qiyinchiliklar texnologik muammolar, moliyaviy xavflar, malakali
kadrlar yetishmovchiligi, byurokratik to‘siglar kabilarni o‘z ichiga oladi.

Mamlakatimizdan valyutani chiqib ketish oqimini kamaytirish maqsadida yangi modellarni
mahalliylashtirishga kata etibor qaratilgan [2]. Jumladan UzAvto Sanoat Aksiyadorlik Jamiaytining
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bergan statistik ma’lumotlariga ko‘ra Cobalt avtomobili mahalliylashtirsh ko‘rsatkichi 90% ni tashkil
qiladi. Cobalt avtomobilining butlovchi gismlarining 90% ni yurtimizda ishlab chiqariladi.

Tadqiqot metodologiyasi (Research Methodology). Cobalt avtomobili orga qismi FRAME ASM-
RARE S/D WDO detali kuzov detallari majmuasiga kirib, Cobalt avtomobilining yuqori qismi sanaladi.
Ushbu detal murakkab shaklga ega bo‘lib uning o‘rtasida avtomobil oynasi joylashgan bo‘ladi. FRAME
ASM-RARE S/D WDO detali avtomobil eshigiga pastki gismlari orqali birikadi.

1-rasm. FRAME ASM-RARE S/D WDO detalini umumiy ko‘rinishi
FRAME ASM- RARE S/D WDO detali shtamplab tayyorlangan 4 ta kichik detallar majmuyi
hisoblanadi.

——— =

2-rasm. Tarkibiy detallar

FRAME ASM-RARE S/D WDO detali GMW3032M markali zanglamas po‘lat maraksidan
tayyorlanadi. Ushbu po‘lat navi odatda avtomobil sanoatida shassi va korpus panellari kabi konstruktiv
o‘rinlarda qo‘llaniladi. GMW3032M mukammal mexanik xususiyatlarga ega, ayniqsa uni yuqori
haroratli muhitda ishlatish uchun ideal sanaladi. Ushbu po‘lat markasi ham yaxshi korroziyaga
chidamliligiga ega va payvandlash oson, bu uni turli xil konstruktsiyalarda foydalanish uchun ko‘p
qirrali tanlovga aylantiradi. GMW3032M po‘lati global standartga mos keladigan po‘lati hisoblanadi.
GMW3032M po‘latdir past uglerodli yuqori quvvatli po‘latdir, odatda avtomobilsozlikda qo‘llaniladi.
GMW3032M po‘latining kimyoviy tarkibi quyidagilarni o‘z ichiga oladi:

— Uglerod: 0,06-0,13%

- marganets: 0,60-1,20%

— kremniy: 0,17-0,37%

— Fosfor: = 0,035%

— Oltingugurt: = 0,040%

GMW3032M po‘latining mexanik xususiyatlari. GMW3032M - bu yuqori quvvatli, past qotishma
po‘latdir, yaxshi shakllanuvchanligi, payvandlanishi va mustahkam po‘lat sanaladi. Ushbu material

198



ko'pincha avtomobilsozlik va qurilishda qo‘llaniladi. GMW3032M po‘latining mexanik xususiyatlari

quyidagilar:

Oquvchanlik kuchi: 550 MPa (79 000 psi)

Ruxsat etilgan kuchlanish: 760 MPa (110,000 psi)

Nisbiy cho'zilish: 18%

Elastiklik moduli: 190 GPa (28 x 106psi)

Brinell gattigligi: 269 HBW

GMW3032M po‘latining termal xususiyatlari. GMW3032M po‘latining termal xossalari uni yuqori

harorat muhitda foydalanish uchun ideal materialga aylantiradi[3]. GMW3032M po‘latining erish

nuqtasi taxminan 1450 ° C va qaynash nugqtasi taxminan 2700 °© C. GMW3032M po‘latining zichligi

7,85 g/ sm3 ni tashkil giladi.
Re 'l»‘ 2

4 » ‘
3-rasm. GMW3032M po‘lat list o‘rami
GMW3032M po‘latining qo'llanilishi. GMW3032M po‘lati turli xil ilovalar uchun ajoyib material
tanlovidir. Uning mustahkamlik, chidamlilik, moslashuvchanlik va iqtisodiy samaradorlik kabi
xususiyatlari uni turli xil foydalanish uchun ideal qiladi. Yuqori kuchlanishga chidamliligi, korroziyaga
chidamliligi va payvandlanishi bilan GMW3032M po'lat ishni tez va samarali bajarishga yordam beradi
va ishonchli natijalarga erishadi. Konstruksiyalarni qurish yoki mexanik qismlarni ishlab chigarishuchun
GMW3032M po‘lati eng qulay va magbul po‘latlardan sanaladi[4]. Avtomobil po‘latini ishlov berish
ham nisbatan oson va turli shakl va o‘lchamlarda tayyorlanishi mumkin. Zanglamaydigan po'latdan
yasalgan rulolar ozig-ovqat ishlab chiqarish uskunalari, idish-tovoqlar, kimyoviy uskunalar, yadroviy
energiya, tashqi materiallar, qurilish materiallari, avtomobil gismlari (yarim suyuqlik tanklari), tibbiy
asboblar, tolalar sanoati va kema qgismlari va boshqalar kabi yaxshi kompleks ishlashni (korroziyaga
chidamlilik va qoliplash) talab giladigan uskunalar va qismlarni ishlab chiqarishda keng qo‘llaniladi.
Avtomobilsozlikda, ishlab chiqarishda va foydalanish mumkin bo‘lgan jamiyki payvandlash usullarini
ikki guruhga bo‘lish mumkin bo‘lib, bular eritib payvandlash va bosim ostida payvandlash hisoblanadi.
Ishlab chiqariladigan konstruktsiya va detalning o‘lchamlari, shakli va materiali turuga qarab eng
maqgbul payvandlash usulini tanlash kerak bo‘ladi. Noto‘g‘ri tanlangan payvandlash usuli jiddiy
muammolar olib kelishi mumkin [5]. Cobalt avtomobili orqa qismi FRAME ASM-RARE S/D WDO
detail bir nechta turli shakldagi detallardan tashkil topganligi uchun 2 xil payvandlash usuli tanlab olindi.
Bular bosim ostida payavndlash guruhiga kiruvchi nuqtali kontaktli payvandlash usuli hamda eritib
payvandlash guruhiga kiruvchi himoya gazlari muhitida payvanlash usullari tanlab olindi.

Nuqtali kontaktli payvandlash. Nugtali payvandlash bosim ostida payvandlash usuliga kiradi bunda
detallar chegaralangan[6] alohida ustma-ust birikish joylari bo‘yicha (nuqtalar qatori bo‘yicha)
biriktiriladi.

Nugtali kontaktli payvandlash usulini RR B PLR - ASS detallarini payvandlab yig‘ish uchun
foydalaniladi.
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4-rasm. RR B PLR - ASS
a,b,- tarkibiy detallar; d-payvandlangan tayyor detal

Nugtali payvandlash (yoki garshilik nugtali payvandlash ) turli xil metall plitalar mahsulotlarini
payvandlash uchun ishlatiladigan elektr garshilik payvandlashning bir turi bo‘lib, bu jarayonda metall
sirt nuqgtalari elektr tokiga garshilikdan olingan issiglik bilan birlashtiriladi [7].

Jarayon payvandlash tok kuchini kichik nugtaga to‘plash va bir vaqtning o‘zida listlarni bir-biriga
mahkamlash uchun ikkita gotishma shaklli mis elektrodlaridan foydalanadi. Ish gismlari elektrodlar
tomonidan bosim ostida bir-biriga bog‘langan. Odatda listlar galinligi 0,5 dan 3 mm gacha (0,020 dan
0,118 dyuymgacha) bo'ladi. Katta tok kuchini nuqta orqali o‘tkazish metallni eritib, chok hosil qgiladi.
Nugtali payvandlashning jozibali xususiyati shundaki, katta miqdordagi energiya juda gisga vaqt ichida
(taxminan 10-100 millisekund) nuqgtaga etkazilishi mumkin [8]. Bu detalning golgan gismini haddan
tashqgari gizdirmasdan payvandlashni amalga oshirishga imkon beradi.

Nugqtali payvandlashda detallar ustma-ust yiqilib, elektr toki manbai (masalan, payvandlash
transformatori) ulangan elektrodlar yordamida Fyay kuchi bilan siqiladi. Qisqa muddati payvandlash toki
Ipay 0°tganda detallar ularning o‘zaro erish xududi paydo bo‘lguncha qiziydi. Bu xudud o‘zak (yadro)
deb ataladi [9].

Tahlil va natijalar (Analysis and results). Avtomobillarning mustahkamligi, ishonchliligi,
samaradorligi, uzoq vaqt ishonchli ishlashi asosan uni ekspluatatsiyasida ishlatiladigan materiallarning
sifatiga bog‘liq. Cobalt avtomobili orqa qismi FRAME ASM-REAR S/D WDO detalini ishlab
chigarishda GMW3032M markali po‘latdan foydalanish yaxshi natija berishi aniglandi. Bu po‘lat
avtomobilsozlikda keng qo‘llaniladigan yuqori quvvatli, past qotishma po‘latdir. Ushbu po‘lat vanadiy
va molibdenni temir va uglerod asosiga qo‘shish orqali ishlab chiqgariladi [10]. GMW3032M
shuningdek, yaxshi payvandlanish qobiliyatiga ega, bu esa avtomobil tanasi panellari va boshqa
payvandlash ilovalari uchun mos keladi. 2024-yilgi UzAuto Motorsning statistik ma’lumotlari asosida
detalning tannarxi hisoblab chiqildi hamda uni ishlab chiqarishning yillik iqtisodiy ko‘rsatkichi
aniqlandi. Yillik ishlab chigarish miqdori 154000 tani tashkil etadi.

1-jadval. Tannarxni tashkil etuvchi xarajatlar

Ne Xarajat turi So‘m

1. Ish xaqi 12400

2. Material sarfi: 3500

3 Detal uchun po‘lat sarfi 39808

4. Amortizatsiya ajratmasi
Bino uchun 103,9
Jixozlar uchun 847,51
Jixozlarning joriy remonti 282,50

5. Qo‘shimcha material va energiya resurslari sarfi 25000
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6. Ustama harajatlar 6214
Jami: 88156
Yillik igtisodiy samaradorlik, so‘mda;

Ey = (Ssotuv narxi — Stannarxi) * Ny -= (103295 — 88156) - 154 000

= 2331406000 so‘'m

Xulosa va takliflar (Conclusion/Recommendations). Avtomobil sanoati O°‘zbekiston
igtisodiyotida yetakchi o‘rinlardan birini egallaydi. Bu sohada mamlakat aholisining salmoqli qismi
bandligi ta’minlangan — avtomobilsozlikdagi bitta ish o‘rni turdosh sohalarda 7—=8 ta ish o‘rnini
yaratadi. Har yili 280 mingga yaqin avtomobil ishlab chiqariladi [11]. Avtomobilsozlikda butlovchi
gismlarni mabhalliylashtirish avtomobil tannarxini pasaytirish, mahalliy xomashyodan ogqilona
foydalanish, yangi ishlab chiqarish quvvatlarini va ish o‘rinlarini yaratish hamda davlatga xorijiy
investitsiyalar oqimini oshirish imkonini beradi.
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KESUVCHI ASBOB KUCHI PARAMETRLARINI HISOBLASH VA GRAFIK
MODELLASHTIRISH
A.M.Gafurov., Yu.U.Shermatov
Farg‘ona davlat texnika universiteti t.f.f.d. (PhD) dotsent
AnHoTanusi: Mashinasozlikda kesuvchi asboblarni kuch parametrlarini aniqlash dolzarb
muammolaridan biri hisoblanadi. Chunki notexnologik detallarga ishlov berish ancha murakkab
bosqichlarni o‘z ichiga oladi. Shakldor yuza, maxsus kesuvchi asboblar, RDB dastgollarida ishlov berish
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uchun G-kodlarni yozish, malakali mutaxassis bo‘lishi kerak. Ushbu maqolada shaklli yuzalarha ishlov
berish, detal yuzasining parametrlarini aniqlash usullari, xususan, shaklli yuzalarning kesish zonasining
tuzilishi, keskichning kesish zonasiga kirib borishi va kesish zonasidagi tartibga solish shartlari
to'g'risidagi ma'lumotlar keltirilgan.

Kalit so'zlar: kesuvchi asboblar, RDB dastgollarida ishlov berish uchun G-kodlar, kesish
maydoni, mustahkamlik, chidamlilik, shtamplash, shtamplash shakli, kesish parametrlari.

AHHoTanus. OnpeneneHue CUIOBbIX IapaMeTPOB PEXYIIUX HHCTPYMEHTOB B MAIIMHOCTPOCHUN
ABIISICTCS OJTHOU M3 aKTyaJIbHBIX MpoOsieM. Tak kak 00paboTKa HETEXHOJIOTUYHBIX JIeTaJICH BKIIIOYAET B
ce0s1 1ocTaTOYHO cioxHble dTanbl. Hanucanne G-konoB i 00pabOTKH (DPaCOHHBIX MOBEPXHOCTEH,
CIIELMAIBHOTO PeXy1ero nHecTpyMenTa, PBJl ctankoB TpebyeT KBaauHuuupoBaHHOTO crieranucTa. B
JAHHOM CTaTbe IMPEJCTaBIEHbl CBEJEHHUS IO 00paboTKe (PaCOHHBIX MOBEPXHOCTEH, METOAbI
OTIpeJIeJICHUs] MTapaMeTPOB MOBEPXHOCTH JETAJH, B YaCTHOCTH, CTPYKTypa 30HBI pe3aHus (HhaCOHHBIX
MIOBEPXHOCTEH, 3ariy0eHre pe3lia B 30Hy pe3aHusi U yCIOBUS PErYJIMPOBAHUS B 30HE PE3aHusl.

KuroueBble cioBa: pexyumii uHCTpyMeHT, G-Koabl ans oO6paboTku Ha ctankax RDB, 3o0na
pe3aHus, IPOYHOCTb, JOJITOBEYHOCTD, IITAMIIOBKA, ()OpMa IITAMIIOBKH, TAPaAMETPHI PE3aHHUS.

Annotation. Determination of power parameters of cutting tools in mechanical engineering is
one of the urgent problems. Since the processing of non-technological parts includes quite complex
stages. Writing G-codes for processing shaped surfaces, special cutting tools, RBD machines requires a
qualified specialist. This article presents information on the processing of shaped surfaces, methods for
determining the surface parameters of a part, in particular, the structure of the cutting zone of shaped
surfaces, the depth of the cutter in the cutting zone and the control conditions in the cutting zone.

Keywords: cutting tool, G-codes for machining on RDB machines, cutting area, strength,
durability, stamping, stamping shape, cutting parameters.

Frezalash holatining diagnostik xususiyatini hisoblash va tanlashni avtomatlashtirish masalasini
hal qgilish uchun frezalash vaqtida kuch parametrlarini hisoblash va grafik modellash uchun quyidagi
matematik dasturiy ta'minot ishlab chigilgan.

Frezalash turlari va ko‘rinishlarini modellashtirish uchun kesuvchi asbobning ishchi qismi nisbiy
holatini o‘zgartirish diagrammasi ko‘rsatilgan, bu V kengligi va frezalash chuqurligi t ning belgilangan
giymatlari kombinasiyasi bilan ta'minlanadi. Dfr frezaning diametri, shuningdek, kesish harakati Vp va
surish tezligi Vs ko‘rsatilgan kesish yo‘nalishlari uchun Xe parametr. Kesuvchi kuchning Fz va tarkibiy
gismlari u, z tekis dekart koordinatalar tizimsida freza tishiga ta'sir etuvchi hisoblanadi.

Fv va Fh kuchlarning Fz. va kuchlarining hosilalari tekis dekart koordinatalar tizimsida v, h s
hisoblashdan keyin tegishli belgi bilan aniglanadi:

h koordinatasida Fh, v koordinatasida Fv.

Chuqurcha (b) va barmoq frezalarga (c) ishlov berishda frezalash tishining faska balandligi 1-
rasmda (b, ¢) b va t parametrlar ko‘rsatilgan.

Tagdim etilgan parametrlar va Xe parametrlarining o‘zgarishi quyidagi frezalash variantlarini
modellashtirishga imkon beradi:

0<X, < % a=0 Barmoq frezalashda garama-qgarshilik sxemasi
0<X, < Dgyp act0 Chuqurchalarga _|shlov berishda garama-garshi
2 frezalash sxemasi
Dyp _ Barmoq frezalashda yo‘l-yo‘lakay ishlov berish
2 = Xe < Dyp 0=0 sxemasi
% < X, < Dyp 00 Chuqurchalarga ishlov berishda yo‘l-yo‘lakay
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frezalash sxemasi

Xe +t < Dgp < Dy, a0 Toresli frezalash
Xe=0Dyp =t a=0 Barmoq frezalashda aralash sxemasi
Chuqurchalarni  frezalashda aralash frezalash

Xe = 0Dgp =t 070 sxemasi

o
0

a)

1-rasm.Frezalash turlari va sxemalarini modellashtirish uchun kesuvchi asbob va gismning
o‘zaro joylashuvining o‘zgarish sxemasi.

Ma'lumotlarini tekshirish va ularni tuzatish:

a) Xr=Dfr — Xe-t, agar Xr < 0 bo‘lsa, u holda boshlang‘ich ma'lumotlarni tuzatish;

b) B/2>3 — faska balandligi va frezalash eni bog‘liqligini cheklash;

v) a < 0,5 — faska balandligini cheklash;

g) o< 45-o» burchak bo‘yicha cheklash.

Freza radiusini hisoblash: R=D_fr/2.
V parametrni qo‘llab, frezaning burilish burchagini hisoblash:

_(B—a) tgw-180

_— (D

Vs

Hisoblangan giymat ikkinchi belgi bilan cheklangan va 0.5 yoki butun songa yaxlitlanadi.
t parametrini qo‘llab freza tishining to‘qnashish burchagini hisoblash:

R-X, R—X

Y; = 180 — arccos - arccosTp, Oy epaa X, = Dgp, —t — X, (2)

Ba'zi doiraviy funksiyalarning boshgalari orqgali ifodalanishidan quyidagicha: arccos x=180-

arccos(-x)=90-arcsinx.
v burchakning giymatlari tushunchasi, ikkinchi belgi bilan cheklanadi va 0,5 ga yaxlitlanadi.
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Xulosa:
1. O‘tkir kesuvchi asbob bilan frezalash paytida kuchlarning maksimal giymatlari ijobiy va salbiy
qiymatlarga ega bo‘lib, ular freza tishlarining eyilishiga qarab kamayishi yoki oshishi mumkin.
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REZBALASH DASTGOHLARIDA ADAPTIV BOSHQARUYV TIZIMLARINING
SAMARADORLIGI TAHLILI

M.S.Maxammadziyoyev
Farg‘ona davlat texnika universiteti
R.S. Ulug‘xojayev
Farg‘ona davlat texnika universiteti,

Anotatsiya:
Mazkur maqolada rezbalash dastgohlarida (RDB) adaptiv boshqaruv tizimlarini qo‘llashning texnologik
va iqtisodiy samaradorligi tahlil qilinadi. Adaptiv tizimlarning an’anaviy boshqaruv usullariga nisbatan
ustun jihatlari, xususan, real vaqt rejimida ish sharoitlariga moslashish, kesish parametrlarini avtomatik
optimallashtirish orgali vaqgt tejalishi va ish unumdorligining oshishi misollar asosida asoslab berilgan.
Tadgigotda MATLAB mubhitida 10 bosqgichli operatsiyalar jadvali modellashtirilib, grafik tahlil orgali
adaptiv tizimning samaradorligi isbotlangan. Shuningdek, O‘zbekiston Respublikasi Prezidenti
tomonidan ilgari surilgan sanoatni ragamlashtirish strategiyasi doirasida adaptiv tizimlarning o‘rni va
dolzarbligi yoritilgan. Yordamchi ravishda yetakchi olimlar — Koren, Moriwaki, Altintas va
boshqgalarning nazariy modellari bilan bog‘liglik ko‘rsatilgan hamda amaliy tajriba natijalari orqali bu
yondashuvning sanoatdagi ahamiyati ilmiy jihatdan asoslab berilgan. Xulosa gismida esa istigboldagi
ilmiy yo‘nalishlar, jumladan, sun’iy intellekt, IIoT va o‘rganishga asoslangan boshqaruv algoritmlarini
integratsiyalash zaruriyati ko‘rsatib o‘tilgan.
Kalit so‘zlar: rezbalash dastgohi, adaptiv boshqaruv tizimi, real vaqt rejimi, MATLAB modellashtirish,
ish unumdorligi, vaqt tejalishi, ragamlashtirish strategiyasi, CNC, kesish jarayoni, Koren, sun’iy
intellekt, sanoat avtomatlashtirish, IIoT, intellektual tizimlar, texnologik jarayonlar optimallashtirish.

Abstract
This paper analyzes the technological and economic effectiveness of implementing adaptive control
systems in thread-cutting machines (RDB). The advantages of adaptive systems over traditional control
methods—particularly their ability to adapt to real-time working conditions and automatically optimize
cutting parameters—are substantiated through practical examples. A ten-step operation sequence was
modeled in the MATLAB environment to compare execution times, and the results clearly demonstrate
significant time savings and productivity increases with adaptive control. The role and relevance of these
systems within Uzbekistan's national digitalization strategy, as emphasized by the President, are also
discussed. Furthermore, connections to the theoretical models developed by leading scholars such as Y.
Koren, T. Moriwaki, and Y. Altintas are examined, with experimental results validating their concepts.
The conclusion highlights future research directions, including integration of artificial intelligence,
Industrial Internet of Things (lloT), and learning-based control systems aimed at enhancing
manufacturing efficiency and competitiveness.
Keywords: thread-cutting machine, adaptive control system, real-time optimization, MATLAB
simulation, productivity, time efficiency, digitalization strategy, CNC, cutting process, Koren, artificial
intelligence, industrial automation, 10T, intelligent systems, process optimization.

AHHOTANUA
B ,Z[aHHofI CTAaTbC PaCCMATPUBACTCA TCXHOJOTUYCCKAA U 9KOHOMHWYCCKAA B(I)(I)CKTI/IBHOCTL MMPUMCHCHUA
aJIalITUBHBIX CUCTEM yIpaBiieHuss Ha pe3bOoHapesHbix crtankax (PJC). Ilokazanbl mpeumyiiecTBa
ANAlITUBHBIX CHUCTEM TIIO CPABHCHUIO C TPAAULIUOHHBIMHU MCTOAAMU YIIPABJICHHA, 0COOEHHO UX
CIIOCOOHOCTH aalTUPOBaTbCA K U3MCHAIONIUMCA YCJIOBHAM B p€aibHOM BPEMEHHU M aBTOMATHYCCKU
OINITUMU3UPOBATL IAPaAMCTPbl PC3aHUA. MOJICJ'IL U3 JC€CATHU TCEXHOJIOTHYCCKUX onepam/lﬁ ObLIa
peanuzoBana B cpene MATLAB, mo pesynbraram KOTOPOW BH3yaJIM3UPOBAHBI IPEUMYILNECTBA I10
BPEMCHH U ITPOU3BOAUTCIBHOCTH IPHU UCIIOJIB30BAHNU aJIAIITUBHOTO YIIPABJICHUA. Taxxe paccMOTPECHO
MCCTO M 3HAUCHHUEC AJAIITUBHBIX CHUCTCM B KOHTCKCTC CTpPAaTCTHUU I_[I/I(i)pOBI/ISaHI/II/I IMPOMBIINIJIICHHOCTH,
HpCHHOﬁ(CHHOﬁ Hpe3I/II[eHTOM PCCHy6J’II/IKI/I V30ekucran. HpI/IBC,Z[eHa CBiA3b C TCOPCTUUYCCKUMU
MOJIEIISIMH BETYIUX YUSHbIX, Takux Kak M. Kopen, T. Mopusaxu 1 M. ATTHHTAL, H SKCTIEPUMEHTAIBHO
MOATBCPIKACHA HUX MNMPUMCHUMOCTD. B 3axmrouennu 0003HAa4YEHBI NEPCICKTUBHLIC HAITPABJIICHHUA
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I/ICCJ'ICIIOBaHI/II\/'I: HUHTErpanusa HWCKYCCTBCHHOI'O HHTCEILICKTA, texHonoruii IloT wm O6y‘IaIOH_II/IXC$I
QITOPUTMOB  YIPABJICHUS B IENAX NOBBIIEHUS 3()()EKTUBHOCTH M KOHKYPEHTOCIOCOOHOCTH
IMpOU3BOJCTBA.
KiroueBble cioBa: pe3pOOHApPE3HOM CTAHOK, aJanTHBHAs CHCTEMa YIPABJICHUS, ONTUMHU3AIMS B
peanbHOM BpeMmeHHu, MmojaenupoBaHue B MATLAB, mnpou3BOAMTENbHOCTh, KOHOMHUSI BpPEMEHH,
crpateruss mudpoBuszanuu, UIIY, mnpomecc pesanus, KopeH, HCKyCCTBEHHBIH WHTEIUICKT,
IIPOMBIIIJICHHAsA aBTOMaTU3alus, HOT, HUHTCIUICKTYaJIbHBIC CUCTEMBI, OIITUMU3AlHA IIPOLECCCOB
Zamonaviy sanoat korxonalarida dastgohlarning adaptiv boshgaruv tizimlari joriy etilmoqda.
Bunday tizimlar real vaqt rejimida ishlash sharoitiga moslashib, texnologik parametrlarni avtomatik
tartibga soladi va shu bilan an’anaviy (oddiy) boshgaruv tizimlariga nisbatan yuqgori samaradorlikni
ta’minlaydi[4][5]. Ushbu tezisda rezbalash dastgohlarida (RDB) qo‘llaniladigan adaptiv boshgaruv
tizimining mohiyati va uning afzalliklari, O‘zbekiston Prezidenti tomonidan sanoatni ragamlashtirish
strategiyasidagi o‘rni, MATLAB dasturida o‘tkazilgan grafik tahlillar natijalari hamda samaradorlik
ko‘rsatkichlari muhokama qilinadi. Shuningdek, 10 bosgichli operatsiyalar jadvali asosida olingan
statistik ma’lumotlar tahlili, yetakchi olimlar (Koren, Moriwaki, Altintas, Kuo va boshgalar) tomonidan
taklif gilingan nazariy modellarga alogador jihatlar hamda amaliy natijalarga asoslangan xulosa va
istigboldagi ilmiy yo‘nalish/*lar keltirilgan.
Adaptiv boshqaruv tizimining mohiyati va an’anaviy tizimlardan farqlari

Adaptiv boshgaruv tizimi — bu o‘zgaruvchan ish sharoitiga moslashuvchi avtomatik
boshgaruv usuli bo‘lib, dastgoh ish parametrlarini (masalan, kesish tezligi, yuritma tezligi yoki
oziqlantirish miqdori) real vaqtda optimallashtirib boradi. An’anaviy CNC tizimida esa barcha
parametrlar dasturchi (operator) tomonidan oldindan belgilangan bo‘lib, jarayon davomida
o‘zgarmaydi[5]. Masalan, oddiy tizimda rezba kesish operatsiyasi uchun kesish tezligi va oziglantirish
giymatlari oldindan operator tajribasiga asoslanib tanlanadi; jarayonda asbob yeyilishi yoki materialning
notekisligi kabi omillar hisobga olinmaydi. Adaptiv boshqgaruv esa dastgohga o‘rnatilgan datchiklar
yordamida kesish kuchi, asbob vibratsiyasi, dvigatel momenti kabi ko‘rsatkichlarni kuzatib, shu
asosda oziglantirish tezligini avtomatik ravishda oshiradi yoki kamaytiradi[4][5].. Natijada, optimal
kesish rejimi uzluksiz ta’minlanadi: imkon qadar yuqori metal olib tashlash tezligiga (MRR) erishiladi,
lekin mexanik yuklama cheklovlaridan oshib ketishiga yo‘l qo‘yilmaydi[4]. An’anaviy tizimda esa
eng og‘ir kesish holatiga moslab konservativ parametrlar tanlanganligi sababli barcha jarayon
davomida unumdorlik pastroq bo‘ladi[4]. Shunday qilib, adaptiv tizimlar o‘zgarishlarga moslashish va
on-line optimallashtirish evaziga ishlab chigarish jarayonini tezlashtiradi hamda barqgaror sifatni
ta’minlaydi[1] Tadqiqotlar ko‘rsatishicha, adaptiv boshqaruv natijasida mahsulot sifatiga putur
yetkazmagan holda ishlab chigarish samaradorligini sezilarli oshirish mumkin[1].

Sanoatni raqamlashtirish strategiyasida adaptiv tizimlarning roli

Oc<zbekiston Respublikasi Prezidenti ragamli texnologiyalar va sanoatni avtomatlashtirishga
alohida e’tibor garatib kelmoqda. Ragamlashtirish strategiyasi doirasida ishlab chigarishda zamonaviy
boshgaruv tizimlarini joriy etish orqgali samaradorlikni oshirish ustuvor vazifa etib belgilangan.
Jumladan, raqamli texnologiyalarni qo‘llash tufayli bir qator yirik korxonalarda vaqt va resurs tejalishiga
erishilmoqda. Masalan, Muborak va Sho‘rtan gaz korxonalarida avtomatlashtirilgan dispetcherlik tizimi
joriy qilinishi natijasida yiliga 50 million kub metr gaz va 650 ming kVt-soat elektr energiyasi igtisod
gilinayotgani gayd etilgan[2] Shuningdek, Asaka avtomobil zavodida logistika va butlovchi gismlarni
ragamli boshgaruvga o‘tkazish orqali 41 million AQSh dollari migdorida tejamkorlikka erishish imkoni
ko‘rsatilgan[2].  Olmaliq  kon-metallurgiya  kombinati  misolida  transport  kompleksiga
avtomatlashtirilgan boshgaruv joriy etilishi yiliga 28 milliard so‘m mablag‘ni tejashga yordam
berayotgani ma’lum qilingan[2]. Ushbu misollar ragamlashtirish va intellektual boshgaruv tizimlari
sanoatda nagadar katta iqtisodiy samara berishini ko‘rsatadi. Adaptiv boshqaruv tizimlari esa sanoatni
raqamlashtirish strategiyasining muhim tarkibiy qismi bo‘lib, dastgohlar ishini aqlli ravishda
optimallashtirish orgali vaqtni tejash, energiya samaradorligini oshirish va mahsulot sifatini bargaror
gilishga xizmat giladi. Prezident strategiyasida belgilanganidek, barcha tarmoglarda ragamli
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texnologiyalarni chuqur tatbiq etish rivojlanish va ragobatbardoshlikning asosiy sharti bo‘lib, adaptiv
boshqaruv tizimlari bu jarayonda muhim rol o‘ynaydi[2].
MATLAB asosida grafik tahlil: vaqt tejalishi va ish unumdorligi

Adaptiv va an’anaviy boshqaruv tizimlarini solishtirish magsadida MATLAB dasturiy muhitida
10 bosqichli texnologik operatsiyalar jadvali modellashtirildi. Har bir bosqich uchun an’anaviy tizimda
ketadigan vaqt (Toddiy) va adaptiv tizimda ketadigan vaqt (Tadaptiv) giymatlari hisoblab chigildi. Olingan
ma’lumotlar asosida vaqt tejalishi va ish unumdorligidagi farglar grafik ravishda tahlil gilindi. Quyida
keltirilgan grafikda 10 ta operatsiyadan iborat jarayon misolida har bir bosgichning bajarilish vaqti ikki
holat uchun solishtirilgan: ko‘k chiziq — an’anaviy tizim, gizil chiziq — adaptiv tizim natijalari.

10 bosqichligarayon uchun vaqt ko'rsatkichlari: adaptiv vs. an'anaviy boshgaruv

~
o
T

—e— An'anaviy tizim (oddiy)
—8— Adaptiv tizim

(o)}
(%2}

(o)}
o
T

9]
(O]
T

U
o
T

I
xl

Bir bosgichning bajarilish vaqti (sekun

2 4 6 8 10
Operatsiya bosqichi

I-rasm. 10 bosqichli jarayon vaqt ko ‘rsatkichlarining adaptiv va an’anaviy boshqaruv tizimlarida
solishtirma grafigi. Har bir operatsiya uchun adaptiv boshqaruv (qizil) an’anaviy usulga (ko ‘k) nisbatan
kamroq vaqt sarflagani ko ‘rinmoqda. Natijada umumiy jarayon muddati qisqaradi, bu esa yuqori
unumdorlikka olib keladi.
Yuqoridagi 1-rasmdan ko‘rinadiki, har bir operatsiya bosqichida adaptiv tizim vaqti an’anaviy tizimga
qaraganda kam bo‘lmoqda (qizil chiziq ko‘k chizigdan pastda). Misol uchun, jadval ma’lumotlari
bo‘yicha an’anaviy tizimda umumiy jarayon davomiyligi Teddiy = 635 soniyani (taxminan 10.6 minut)
ni tashkil gilgan bo‘lsa, adaptiv tizim yordamida shu jarayon Tadaptiv = 529 soniyani (8.8 minut)da
yakunlandi. Bu holda vaqt tejalishi miqdori taxminan 106 soniyani yoki 16,7% foizni tashkil etdi. Vaqt
tejalishi evaziga bir xil vaqt davomida ko‘proq mahsulot ishlab chigarish mumkin bo‘ladi — masalan,
agar Toddiy davr mobaynida an’anaviy tizim N dona detal ishlab chiqarsa, xuddi shu davrda adaptiv tizim
taxminan
N = Toddiy/ Tadaptiv dona,
ya’'ni 20% atrofida ko‘proq mahsulot ishlab chiqarishi mumkin degan xulosaga kelindi. Demak, grafik
tahlil natijalari adaptiv boshqaruv qo‘llash ish unumdorligini sezilarli oshirishi va operatsion vaqtni
qisqartirishini yaqqol tasdiglaydi.
Samaradorlikni hisoblash formulalari

Adaptiv tizim joriy etilgandan kutiladigan samara miqdorlarini quyidagi oddiy formulalar

yordamida ifodalash mumkin. Har bir ko‘rsatkich izoh bilan keltirilgan:
o Vagqt tejalishi foizi — adaptiv boshqaruv tufayli jarayon vaqti qanchaga qisqarganini ko‘rsatadi.

Formula:
Toadiy—Tadaptiv
CZ';; eja,]_ish — oddz:;% Oddi{;daptn % 100% .
Bu yerda
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Toadiy — an’anaviy tizimda ma’lum bir operatsiyani yakunlash uchun ketgan vaqt (yoki mahsulotni ishlab
chiqarish sikli davomiyligi),
Tadaptiv esa xuddi shu operatsiya adaptiv tizimda bajarilgan vaqt.
Natijada Ttejalish foizda ifodalanib, adaptiv tizim hisobiga umumiy vaqtning necha foizi tejalgani
aniqlanadi.

Unumdorlik ortishi foizi — vaqt tejalishi evaziga ish unumdorligi (birlik vaqtda ishlab
chiqgarilgan mahsulot hajmi) nechog‘li oshganini ifodalaydi. Formula:

Useiish =~z Dot o 100%.
oddiy

Bu yerda
Uoddiy — an’anaviy boshqaruvda me’yoriy sharoitda olingan unumdorlik (masalan, soatiga ishlab
chigarilgan detallar soni),
Uadaptiv esa adaptiv boshqaruv qo‘llangandagi unumdorlik. Agar adaptiv tizim jarayonni tezlashtirib
bersa, u holda bir soat (yoki boshqa birlik vaqt) ichida ishlab chigarilgan mahsulot migdori ortadi.
Uortish foizda ifodalanib, adaptiv tizim tufayli ishlab chiqarish sur’ati necha foizga osganini ko‘rsatadi.
Yuqoridagi misolimizda taxminan 20% unumdorlik ortishi kuzatildi.
Umumiy samaradorlik ko‘rsatkichi — adaptiv tizim sharoitida ishlab chiqarish jarayonining
samaradorligini (ishlab chiqarilgan mahsulot migdorining sarflangan vaqtga nisbati) ifodalaydi:

. ;-'rlil-".inilj.i.“.'i"

S o Ildrr;n'."! )

e Bunda S ning o‘lchov birligi “mahsulot/vaqt” ko‘rinishida bo‘lib, adaptiv boshqaruvda bir
sekund (yoki minut)da nechta mahsulot ishlab chigarilayotganini ko‘rsatadi. Masalan, agar
Uadaptiv — adaptiv tizim yordamida bir soatda ishlab chigarilgan detallar soni bo‘lsa, S shu sonning
bir soatga (3600 sekundga) bo‘linganiga teng bo‘ladi. An’anaviy tizim uchun xuddi shunday
ko‘rsatkich Soddiy = Uoddiy/ Toddiy bo‘lishi mumkin. Adaptiv tizim samaradorligi yuqori ekanligini
tasdiglash uchun odatda $S$ ni Soqdiy bilan solishtiriladi yoki yugoridagi Uorish orgali baholanadi.

Yuqoridagi formulalar yordamida korxonada adaptiv tizim joriy etishdan oldingi va keyingi holatlarni
giyoslab, kutilgan igtisodiy samara aniglanadi. Formula natijalari real tajriba ma’lumotlari bilan bir xil
trendni ko‘rsatadi: adaptiv boshqaruv vaqtni tejaydi Tiejaish™>0, mahsuldorlikni oshiradi (Uortish>0) va
natijada vaqt birligiga to‘g‘ri keladigan ishlab chiqarish hajmi sezilarli ravishda katta bo‘ladi
(Sadaptiv\Soddiy) .

10 bosqichli operatsiyalar jadvali: statistik va grafik natijalar

Adaptiv boshqaruv tizimining samaradorligi bo‘yicha statistik tahlil 10 gadamli operatsiyalar
ketma-ketligi misolida o‘tkazildi. Har bir gadam (bosqich) uchun an’anaviy va adaptiv boshgaruvda
o‘lchangan vagqtlar jadvalga kiritildi hamda tegishli grafiklar qurildi (1-rasm yuqorida). Jadval
natijalari shuni ko‘rsatadiki, har bir alohida operatsiya va butun jarayon bo‘yicha adaptiv tizim
an’anaviyga nisbatan vaqtni tejagan. Statistik hisoblarga ko‘ra, $10$ ta bosqichdan iborat jarayonning
umumiy vaqti adaptiv boshqaruv yordamida an’anaviy holatga nisbatan sezilarli darajada kam bo‘ldi
(taxminan 17% ga). Xuddi shu jarayonda ish unumdorligi esa mos ravishda 20% dan ortiq oshganligi
kuzatildi. Bu ko‘rsatkichlar yuqoridagi formulalar yordamida ham hisoblab tasdiglandi. Demak, 10
bosqichli operatsion jadval asosida olingan statistik ma’lumotlar ham adaptiv tizim joriy etilishi
natijasida vaqt tejalishi va unumdorlik oshishi hagidagi nazariy xulosalarni tasdiglab bermoqda.

Ta’kidlash lozimki, adaptiv boshqaruv tizimi aynigsa murakkab texnologik jarayonlarda o‘z
samarasini beradi: bosqichlar soni ko‘p bo‘lib, yuklama o‘zgaruvchan bo‘lganda adaptiv tartibga solish
har bir bosgichda optimal rejimni ushlab turadi va natijada umumiy igtisod gilinadigan vaqt summasi
katta bo‘ladi. Aksincha, agar jarayon barqaror va o‘zgarmas sharoitga ega bo‘lsa (yuklama doimiy,
parametrlar o‘zgarmaydi), u holda adaptiv tizim an’anaviy tizimdan sezilarli ustunlikka ega bo‘Imasligi
mumkin. Shu sababli adaptiv boshgaruv joriy etishdan oldin jarayonning dinamik xususiyatlarini tahlil
gilish muhim; aynan o‘zgaruvchan va noaniq sharoitlarga ega bo‘lgan operatsiyalarda adaptiv
yondashuv eng katta samara beradi[4].
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Yetakchi olimlar nazariy modellari bilan bog‘liglik

Adaptiv boshqgaruv tizimlari bo‘yicha dastlabki nazariy ishlanmalar va ilmiy modellarning paydo
bo‘lishi XX asrning ikkinchi yarmiga to‘g‘ri keladi. B. Kuo kabi nazariyotchilar avtomatik boshgaruv
tizimlarining moslashuvchanlik tamoyillarini keng o‘rganib, klassik nazariya asoslarini yaratganlar[7].
Shu ilmiy zamin asosida Y. Koren ilk bor ishlab chigarish dastgohlariga adaptiv boshgaruvni tatbiq etib,
real vaqgt rejimida optimal tezlikni avtomatik hisoblash konsepsiyasini amalda namoyish gilgan[1]
1970-yillarda Koren tomonidan yaratilgan dunyodagi birinchi adaptiv CNC frezalash dastgohida kesish
kuchini doimiy ushlab turuvchi boshqaruv algoritmlari sinovdan o‘tkazildi va natijada ishlab chigarish
unumdorligini oshirib, detallarning anigligini saqglash imkoni tasdiglandi[1] Professor Koren ilmiy
maktabi izdoshi Toshimichi Moriwaki ushbu CNC-AC (adaptive control) dastgohida tadgigot olib
borib, keyinchalik Yaponiyada intellektual stanoklar konsepsiyasini rivojlantirishga hissa qo‘shgan[1].
Keyingi yillarda Y. Altintas frezalash jarayonlarida adaptiv boshgaruv nazariyasini yanada rivojlantirib,
kesish kuchini bargaror saglovchi va tizimdagi noaniglik va noxatoliklarni hisobga oluvchi zamonaviy
algoritmlarni taklif etdi[5]. Jumladan, Altintas 1990-yillarda frezalash stanoklarida kesish kuchining
piko giymatini nazorat qilish uchun to‘g‘ridan-to‘g‘ri adaptiv boshqaruv usulini ishlab chiqib, tajribalar
orgali uning chastota o‘zgarishi va noxatoliklar sharoitida ham barqaror ishlashini ko‘rsatdi[5].
Hozirgi vaqgtda adaptiv boshgaruv masalalari nazariy va amaliy jihatdan yanada kengaygan: A. Galip
Ulsoy, F. Jovane, H. Takata, M. Weck kabi olimlar CNC tizimlarni ochiq arxitekturada intellektual
boshqarish, senzorlardan foydalanib real vagt monitoring va moslashuvchan rejalashtirish kabi
yo‘nalishlarda ilmiy maktablar yaratdilar[4]. Bizning olib borilgan tadgigot natijalari ham ushbu
yetakchi olimlar asos solgan nazariy modellarga uyg‘un ravishda adaptiv boshgaruvning samarali
ekanini ko‘rsatdi. Masalan, yuqorida keltirilgan 10 bosqichli jarayon misolida olingan natijalar Koren
va Ulsoy ta’kidlaganidek, adaptiv tizim yuklama o‘zgarishiga mos ravishda oziqglantirish tezligini
o‘zgartirib, har bir bosqichda maksimal ruxsat etilgan kesish rejimini ta’minlagani uchun umumiy ish
unumdorligi oshdi[4]. Shunday qilib, amaliy eksperimentlar nazariy modellardagi asosiy g‘oyalarni
tasdiglab, rezbalash dastgohlarida adaptiv boshqaruv joriy etish igtisodiy jihatdan samara berishini
isbotlamoqda.

Xulosa va ilmiy istigbollar

Xulosa qilib aytganda, rezbalash dastgohlarida adaptiv boshqaruv tizimini qo‘llash jarayon
vagtini gisqartirish, ish unumdorligini oshirish va resurslarni tejash imkonini beradi. Yuqoridagi
tahlillardan ko‘rinib turibdiki, an’anaviy boshqaruv tizimiga nisbatan adaptiv tizimlar o‘zini 0‘zi moslab,
har bir operatsiyani optimal rejimda bajaradi va natijada umumiy samaradorlik sezilarli darajada
yaxshilanadi (vaqt tejalishi ~17%, unumdorlik ortishi ~20% kabi natijalar bilan). Bu holat sanoatni
raqamlashtirish bo‘yicha davlat strategik maqsadlariga ham to‘liq mos keladi — ishlab chigarishni
avtomatlashtirish va optimallashtirish orqgali ragobatbardoshlik va tejamkorlikka erishish.

IImiy istigbollar nuqgtayi nazaridan, adaptiv boshqaruv tizimlarini yanada takomillashtirish
ustida izlanishlar davom etmoqda. Kelgusida sun’iy intellekt va machine learning algoritmlarini
integratsiya qilish orqali adaptiv tizimlarni “o‘rganuvchan” qilish muhim yo‘nalishlardan biridir. Bu esa
stanoklarga nafaqat hozirgi holatga moslashish, balki oldindan kuzatilgan ma’lumotlar asosida
bashoratli moslashish qobiliyatini ham beradi. Shuningdek, Industrial Internet of Things (I10T)
texnologiyalarini qo‘llash orqali har bir dastgohni korxonaning yagona ragamli tizimiga ulanib, real vaqt
rejimida katta hajmdagi ma’lumotlarni tahlil qilish va butun ishlab chigarishni adaptiv boshgarish
mumkin bo‘ladi. Chiziqli bo‘lmagan va murakkab jarayonlar uchun yangi nazariy modellarni
(masalan, moslashuvchan robust boshgaruv usullari) ishlab chigish ham dolzarbdir. Rezbalash kabi aniq
mexanik ishlov berish operatsiyalarida adaptiv boshgaruv yordamida erishilgan yuqori samaradorlik
kelgusida boshqga turdagi stanok va jarayonlarda ham tadbiq etilishi kutilmogda. Xususan, frezalash,
burg‘ulash, payvandlash singari jarayonlarga adaptiv nazoratni joriy etish orqali ishlab chigarish
texnologiyasini yangi bosgichga — aqlli va o°z-o‘zini optimallashtiruvchi tizimlar bosqichiga olib
chiqish mumkin bo‘ladi.
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Joriy tadqiqot doirasida olingan natijalar shuni ko‘rsatadiki, adaptiv boshqaruv tizimlari
rezbalash dastgohlarida nafagat nazariy jihatdan, balki amaliyotda ham o‘z samarasini isbotlamoqda.
Vaqt tejalishi, unumdorlik ortishi va sifatning barqarorlashuvi kabi ko‘rsatkichlar kelgusida sanoat
jarayonlarini takomillashtirishda muhim ahamiyat kasb etadi. Shu bois, kelajakdagi ilmiy izlanishlar
ushbu yo‘nalishda davom etib, adaptiv boshgaruv algoritmlarini yanada mukammallashtirish, ularni
sanoatga tadbiq qilish strategiyalarini ishlab chigish hamda mahalliy sanoat korxonalarida keng joriy
etish masalalariga qaratiladi. Bu esa ragamli iqtisodiyot sharoitida O‘zbekiston sanoatining jadal rivojiga
ilm-fan nuqtai nazaridan qo‘shilgan salmoqli hissa bo‘ladi.
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OLD VA ORQA OSMA AGREGATLAR BILAN JIXOZLANGAN UNIVERSAL CHOPIQ
TRAKTORINING OG‘IRLIGINI G‘ILDIRAKLAR BO‘YICHA TAQSIMLANISHINI
ANIQLASH.

Meliyev Hudoyor Obloyorovich
Farg‘ona davlat texnika universiteti

Annotatsiya: Ushbu maqolada yuqori energiyali universal-chopiq traktorning old va orqa osma
agregatlar bilan jihozlangan holatda umumiy og‘irlikning g‘ildiraklar bo‘yicha tagsimlanishi aniqlandi.
Aniqlangan natijalar asosida unga mos keluvchi massalar taqsimoti va old g‘ildirak o‘lchamlarini tanlash
usuli keltirildi..

Kalit so‘zlar: universal-chopiq traktor, agregat, og‘irlik,old va orqa osma,g‘ildirak

AnHoTanusi: B 1maHHOW cTarhe ONpeAeNieHO pachpesiesieHne OOIIe Macchl 10 Kojecam
YHHUBEPCAJIBHBIX  TOYBOOOPAOATHIBAIOLIMX TPAKTOPOB  OOJBLION  MOIIHOCTH, OOOPYIOBAHHBIX
MEpeHAMHU ¥ 3aHUMH y3JIaMHU TIO/IBECKH, TpeJHa3HaueHHBIMH JUTS MIEpPEeBO3KH TPpy30B. Ha ocHoBe
MOJTYYEHHBIX PE3yJbTaToB MPECTaBIeHa METOMKA BEIOOPA COOTBETCTBYIOIIETO paclpeIeIeHUs] MacChl
M pa3MepoB MepeTHIX Koec.

KiroueBble c10Ba: yHUBEPCaIbHO-IIOYBOOOPAOATHIBAIOLINI TPAKTOP, Y3€1, Macca, epeiHss U 3aIHss
MO/IBECKA, KOJIECO.

Abstract: This article defines the distribution of the total mass on the wheels of universal high-
power soil-cultivating tractors equipped with front and rear suspension units designed for cargo
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transportation. Based on the obtained results, a methodology for selecting the appropriate mass
distribution and dimensions of the front wheels is presented.
Key words: universal tillage tractor, unit, weight, front and rear suspension, wheel.

Old osma mexanizm bilan jixozlangan traktorlar osma agregatlar bilan agregatlanganda traktor
og‘irlik markazini aniqlash va traktor og‘irligini g‘ildiraklar o‘rtasida tagsimlanishini aniqlash lozim.
Bunda traktor transport holatida buriluvchanligining ta’minlanishi asosiy vazifa hisoblanadi [1].

Traktorni og‘irlik markazini aniqlash uchun (1-rasm) traktor og‘irlik markazi koordinatalari a va
h tenglamasini, traktor old va orqa osma agregat bilan agregatlangan vaqtda og‘irlik markazi
koordinatalari a, va h, bilan almashtirish lozim, buni quyidagicha aniqlaymiz [2].

3 _Ga-G,a,

"~ G-G, 1
. _Gh-Gh,

"=7G+G, @

buyerda G + G, = G,—agregat og‘irligi; G,—osma mashina og‘irligi; a,;, h,—osma agregatning bo‘ylama
va ko‘ndalang og‘irlik markazlari koordinatalari.

Yugqori energiyali universal-chopiq traktorlarini loyihalash vaqtida old va orqa osma agregatlar
bilan agregatlangan holatida turg‘unlik hamda boshqaruvchanlikka tekshirish talab etiladi.

Traktor gorizontal tekislikda transport holatida GOT (Gidravlik osma tizim)ga qo‘yilgan yuk
oshib borishi natijasida traktor g‘ildiraklaridagi reaksiya kuchlari o‘zgara boshlaydi. Shu sababli traktor
ortiqcha ballast qo‘yish orqali muvozanatlashtiriladi. Ammo traktor bir vaktning o°‘zida old va orqa osma
agregat bilan agregatlangan traktorlarda ballast vazifasini old agregat og‘irligi bajaradi. Umumiy MTA
(mashina traktor agregat)og‘irligining g‘ildiraklar bo‘yicha taqsimlanishi, ishlash vaqtida MTAni
boshqgarish imkoniyati yaxshilanishiga olib keladi va osma agregat bilan transport holatida
harakatlanayotganda turg‘unligi ta’minlanadi. Shuning uchun traktorning osma va yarim osma
agregatlar bilan ishlashida MTAning umumiy og‘irligi g‘ildiraklar orasida taqsimlanishi quyidagicha
tavsiya etiladi (foizda) [2].

R,, +R,, =45+55; (3)

MTA ning bo‘ylama turg‘unlik shartiga ko‘ra[3].

R,, =0; 4)

MTAning boshqaruvchanlik shartiga ko‘ra[3].

min

Rzl 2 Rzl ) (%)

Traktor old va orqa osma tizimga maksimal yuk bilan agregatlanganda traktor
boshqaruvchanligini ta’minlash uchun oldingi o‘qqa tushadigan og‘irlik MTAning umumiy og‘irligining
20% dan kam bo‘lmasligi ta’minlanishi kerak va u quyidagi shartga muvofiq bo‘ladi:

R = 020(G, +G, +G,)=0,20G,,. (6)

EZ L 77T 7 77 77 //c/? 7 77 vz i ry 7. 77T
L L e

1- rasm. Gorizontal tekislikda old va orqa osma agregatlar bilan agregatlangan traktorning hisob
sxemasi
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Hisob sxemasiga muvofiq (1-rasm) MTAning oldingi o‘qi
ga tushadigan og‘irlik quyidagicha aniqlanadi [4]
G,(I+L)+G,a-G,a,

21— L (7)
MTAning orqa o‘qiga tushadigan og‘irlik esa quyidagicha bo‘ladi:
RZZ = Gzp +Gm +GM o Rzl’ (8)

bu yerda R.; — oldingi g‘ildirakka ta’sir etuvchi reaksiya; R.>— orqa g‘ildirakka ta’sir etuvchi reaksiya;
Gg— Old osma tizimga yuklatilgan agregat og‘irligi; G;— traktor og‘irligi (old osma tizimga agregat);
G, — orqa osma tizimga yuklatilgan agregat og‘irligi; @ — old g‘ildirak markazidan traktor old osma
agregat og‘irlik markazigacha bo‘lgan masofa; a, — orqa osma agregat osilgan yuk markazidan traktor
og‘irlik markazigacha bo‘lgan masofa; / — Old osma og‘irlik markazidan traktor old g‘ildiragi
markazigacha bo‘lgan masofa.

Oldingi va orqa o‘qlar bo‘yicha tagsimlangan MTA og‘irligi foizlarda berilishi quyidagicha
ifodalanadi[5].

R, = gﬂ :100%,
az (9)
R, = Rz2..10005
G

az

Universal chopiq traktori orqasiga qishloq xo‘jalik mashinasi osilganda orqa g‘ildirak shinalari
ko‘proq yuklanishda bo‘ladi. Bu holda bitta orqa g‘ildirakka tushadigan og‘irlik kuchi quyidagicha
aniqlanadi [5]

Ry, = RZZ 10
b2 2 (10)

(10) formulaga asosan GOST 7463-2003ga muvofiq gidravlik osma tizimdagi yuklanishga qarab
traktor orqa g‘ildiraklari uchun shinalar tanlab olinadi [6].

Yuqoridagi formulalar asosida hisoblangan parametrlar 1-jadvalda keltirilgan. Jadvaldagi
ma’lumotlardan ko‘rinadiki, traktorning GOTga osiladigan osma agregat og‘irligi oshib borishi
natijasida traktor turg‘unligi pasayishi kuzatiladi. Boshqaruvchanligi esa yomonlasha boradi. Buning
oldini olish uchun (3) formuladagi shart bajarilishi kerak bo‘ladi. (4) formulaga muvofiq traktor orqa
osmasiga 2000 kg gacha og‘irlikdagi osma mashina bilan agregatlanganda old osmasiga 200 kg
og‘irlikdagiagregat yetarli bo‘ladi. 2500 kg og‘irlikdagi osma mashina bilan agregatlangada esa 450 kgli
agregat yetarli hisoblanadi. Agar old osmadagi agregat kerakli massadan yengil bo‘sa traktor old qismiga
yuk maxkamlanadi. Agarda old agregat og‘irligi kerakli massadan og‘ir bo‘sa traktor ols g‘ildirak
o‘lchami kattasiga almashtiriladi.

1-jadval

No Belgilanishi Qiymatlar

Traktgr bo‘ylama 679 198
bazasi,L, mm

Old osma agregatgacha

bo‘lgan masofa /, mm 20

Orqa g‘ildirakdan
og‘irlik markazigacha 164 51
masofa a, mm
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Yerdan og‘irlik
markazigacha masofa (71 73
h,mm

Orqa g‘ildirakdan osma
qurol og‘irlik markazi
oralig‘idagi masofa ay,
mm

300

Traktor og‘irligi G, kg 1670

Orqga osma  qurol 10 150 {200 (25 (300

ogtiligi Gy, kg 0 00 lo 0 00 lo 0 1000 1500 {2000 |2500 {3000

Old = osma —qurol |5 1515 1h50 [*5 17500 o |200 |450 |750 |1000

og‘irligiGy, kg 0

Traktor old o‘qiga 43 71 201

tushadigan og‘irlik R, 27 120 120 |20 (38 {22.9 |20.9 1203 (20

o ) 5 5

0

Traktor orqa o‘qiga 56 23 798
0 tushadigan og‘irlik Ry, 5 73 5 " 180 |80 |80 (62 |77.1 |79.1 5 ) 79.7 |80

o .

16 |16
16. |18. |[18. |20.
C. 9 19 169 (169 (169 |18.4 |18.4R |20.8

1 Yetaklanuvchi shinalar R3 R 9R [|4R |4R |8R rR38 [R38 IR38 |R38 |38 R38

2 138 38 |38 (38 (38

2 Yetakchi shinalar

Hisob natijasi shuni ko ‘rsatadiki, agar traktor orqa osmasiga 1500 kg gacha yuk bo’lib old osmasi
bo‘sh bo‘lsa u holda traktor old yetaklanuvchi g‘ildiraklari o‘lchami 16.9 R38 bo‘ladi. Traktor orqa
osmasiga 2000 kg gacha yuk bo‘lsa old osma agregeti og‘irligi 200 kg bo‘lishi va old yetaklanuvchi
g‘ildiraklari o‘lchami 16.9 R38 bo‘lishi tavfsiya etiladi. Traktor orqa osmasiga 3000 kg gacha yuk bo‘lsa
old osma agregeti og‘irligi 750 kg bo‘lishi va old yetaklanuvchi g‘ildiraklari o‘lchami 20 R38 bo‘lishi
hisoblab chiqildi.
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Annotation. This article provides an in-depth analysis of the types of polymer materials widely
used in the mechanical engineering industry, their physical and mechanical properties, advantages, and
areas of application. Compared to traditional metal materials, polymers have lower weight, resistance
to corrosion, and lower cost, which expands their role in mechanical engineering.

Keywords: plastic processing methods, molding, extrusion, pressing, casting, welding, gluing,
precision machining, recycling, thermal expansion, dimensional accuracy

Annotatsiya. Mazkur maqolada mashinasozlik sanoatida keng qo‘llanilayotgan polimer
materiallari turlari, ularning fizik-mexanik xossalari, afzalliklari va qo‘llanish sohalari chuqur tahlil
gilinadi. An’anaviy metall materiallarga nisbatan polimerlarning engil vazni, korroziyaga chidamliligi
va arzonligi ularning mashinasozlikdagi o‘rnini kengaytirmoqda.

Kalit so‘zlar: plastmassaga ishlov berish usullari, qoliplash, ekstruziya, presslash, quyish,
payvandlash, yopishtirish, aniqlikda ishlov berish, qayta ishlash, issiqlik kengayishi, o‘lcham aniqligi

AHHOTaHI/lSI. B ,I[aHHOfI CTaThe l'IOI[pO6H0 AHAIIM3UPYIOTCA BUABI IIOJIUMCPHBIX MaTCpraioB,
IHUPOKO HUCIOJIB3YCMBIX B M&IHHHOCTpOHTCJIBHOﬁ MMPOMBIIIJICHHOCTH, HX ¢)H3HKO-M€X3HI/I‘ICCKI/IG
CBOﬁCTBa, npeumMmyniecTsa U o0acTu IMPUMCHCHH . ITo CPpaBHCHUIO C TpaJuIUOHHBIMHU
MCTAJUIMYCCKUMHU MaTCpuajlaMu, IOJIUMCPhI 0611a11a10T MCHBIIINM BECOM, YCTOﬁqHBOCTBIO K KOppOo3nu
U HU3KOH CTOUMOCTBIO, UTO CHOCO6CTByeT paCcHIupCHUIO UX IIPUMCHCHUS B MAIHMHOCTPOCHUU.
KiroueBble cjioBa: TEpMOPEAKTHBHBIC CMOJIBI, KOMIIO3UTHI, IepepadoTKa ImiacTmace, (opMoBaHUE,
AKCTPY3Hus, IepepaboTKa, pe3ka, BHICOKOTOUHAsi 00paboTka

Method. Research results this shows that modern The development of mechanical engineering ,
instrument-making and other industries is difficult to develop without PKM. The use of PKM as a
structural material allows not only to lighten parts, but also to reduce labor and costs for the manufacture
of parts, and to significantly save metal and other materials. Thermoplastics with general use properties
and the ability to process wide on a scale is applied [1].

Due to the high use of plastics as construction materials, the issue of their recycling is relevant.
According to practical recommendations, the physical state, mechanical properties and various factors
of the PKMs come out , from the PKMs , in detail working It is advisable to divide extraction methods
into the following main groups:

e processing in a state of ductility, solubility (by pressing, casting under pressure and extrusion);
o obtaining details from liquid PCM using various shaping methods;

o molding and cutting of solid plastic;

« welding, gluing, and obtaining integral joints.

Several scientific studies confirm this by many methods: pressing, pouring, and squeezing.
Compression pressing reactoplasts in detail of conversion main from the methods This method is as
follows: the polymer is placed in the cavity of the mold, then pressure is created under the influence of
the pressing force, the polymer softens under the influence of heat and fills the mold, then the mold is
opened and the finished part is obtained [2].

In a special loading chamber, under the influence of heat the material becomes a flowing liquid
and is squeezed out under pressure by a punch from the loading chamber into the cavity of the mold
through a special hole. After solidification, the mold is separated and the finished part is removed from
the mold [3].

By continuous extrusion, it is possible to obtain parts of various shapes. Current methods of
plastic processing provide a high level of accuracy of parts without removing scrap. This method causes
significant distortions in the geometric shape and dimensions of the parts being produced [4].

Result. The distortion of parts is a result of uneven shrinkage, the pressing index, cooling , and
other factors, which depend on the coefficient of thermal expansion of the polymers being extruded. In
cases where high-precision parts are required to be produced from thermoplastics, and in cases where a
small number of parts are produced, taking into account the economic imbalance, it is necessary to use
mechanical processing, such as cutting, shearing.

High-precision and surface-quality parts can be obtained only by mechanical processing. Thus,
plastic cutting is an important operation in the technological process of manufacturing parts.
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AZOT FOSFORLI O‘G‘ITNI QURITISH JARAYONI UCHUN TEXNOLOGIK
SXEMASINI TANLASH
assistent Rajabova Nargizaxon Raxmonalievna
Farg‘ona davlat texnika uneversiteti

Annotatsiya: Maqolada azotli o‘g‘itlarni ishlab chiqarish sifatini oshirish va va ishlab chiqarish
jarayonida o‘g‘itni portlashdan muxofazalash magsadida o‘g‘it donalariga qarama-qarshi yo‘nalishda
aerofantan usulida havo va fosfor kukunini purkash orqali donalar sirtini qoplash va quritish
texnologiyasi yaratilgan.

Tayanch so‘zlar: aerofantan usul, intensiv quritish, barabanli quritgich, fosfor kukuni.

AHHoTauusi: B crarbe ommcaHa TEXHOJOTHS TOKPBITHS W CYIIKA TIOBEPXHOCTH 3€peH
ynoOpeHuii myTeM paclblUIeHUs] BO3ayXa U (poc(opHOro mopomIka B HapaBJICHUHU, IIPOTHBOIIOJIIOKHOM
HaIpaBJICHUIO 3epeH yHOOpEeHMIA, METOIOM a’podeHa C IeNbI0 MOBBIIICHUS KadyecTBa MPOM3BOACTBA
a30THBIX YJOOpEHUHl 1 3alUThl yI0OpEHHs OT B3pbIBA B MPOLIECCE MPOU3BOICTBA.

KiroueBble cioBa: a’podaHoBBIA METOJ, WHTCHCHBHAs CyIlKa, OapabaHHas CyIIWIKa,
¢bocdopHbIi MOPOIIOK.

Abstract: The article describes a technology for coating and drying the surface of fertilizer grains
by spraying air and phosphorus powder in the opposite direction to the fertilizer grains using an aerofan
method in order to improve the quality of nitrogen fertilizer production and protect the fertilizer from
explosion during the production process.

Keywords: aerofan method, intensive drying, drum dryer, phosphorus powder.

Mineral o‘g‘itlar qishloq xo‘jaligida o‘simliklar uchun mineral ozuqa sifatida ishlatiladi. Lekin mineral
o‘g‘itlar bir tarafdan insoniyatga kerakli modda bo‘lsa, ikkinchi tomondan yonishga o‘ta havfli va
portlashga moyil xisoblanadi.

Mineral o‘g‘itlardan unumli foydalanish, xavfli tomonlarini neytrallash maqgsadida
“Farg‘onaazot” AJ korxonasi innovatsion loyihalar asosida yangi turdagi azot fosforli o‘g‘itlar (AFU) ni
ishlab chiqarishni yo‘lga qo‘ygan, ya’ni mahsulot donalariga sirtpassiv moddalar bilan ishlov berilib,
gidrofob qatlam hosil qilingan. Sirtpassiv modda sifatida fosfor moddasi kukunidan foydalanilgan. [1]

Azot fosfor o‘g‘iti (AFU) ni olish texnologiyasi, tarkibi 90% ammoniy nitrat (selitra) ga 10%
fosfor kukuni bilan forsunkalar yordamida purkab selitra yuzasida fosfor qatlamini hosil qilishdan iborat.
Bunday selitra o‘g‘iti yuzasiga qoplangan fosfor kukun qatlami o‘g‘itni yonishdan, portlashdan saqlaydi
va konsentratsiya tarkibiga salbiy ta’sir ko‘rsatmaydi, aksincha o‘simlikka va tuproqqa zarur bo‘lgan
fosfor bilan boyitadi.

“Farg‘onaazot” AJ korxonasining AS-72 sexidagi donadorlash minorasi majmuasi tarkibida
quritish barabani bo‘lib, u orqali o‘g‘itga qo‘shimcha ishlov berish liniyasi hisoblangan quritish va
saralash jarayoni o‘tadi, natijada AFU ni olish texnologik liniyasidagi hisobga olinmagan faktlar va
kamchiliklarning hisobiga olinayotgan o‘g‘itning sifat ko‘rsatkichlari talab darajasida emasligi,
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texnologik liniyadagi qurilmalar va apparatlar turlarini tanlash yoki jarayondagi rejimlarni o‘rganishni
taqozo etadi [2].

Ammiakli selitra ishlab chigarish texnologiyasiga kelsak, u atmosfera bosimida va -50 °S dan
169,6 °S gacha harorat oralig‘ida besh xil kristallik shaklida bo‘ladi. NH403-H.O politermik
diagrammasida (1-rasm) ammoniy nitratning I-IV turg‘oq kristall shakli uchun harorat oraliglari
ko‘rsatilgan. U 169,6 °S da suyuqlanadi va V shakli esa-16,9 °S dan quyi xaroratdagina turg‘un bo‘ladi.
Ammoniy nitratning suvli eritmasini kristallanish haroratidan yuqoriroqda bug‘latilsa, tamoman suvsiz
suyulgan tuzga aylanadi. U o‘ta gigroskopik modda hisoblanadi. 30 °S haroratda to‘yingan eritmasi (70,2
% 11) ning yuzasidagi bug® bosimi 2,46 kPa (yoki 18,5 mm.sim.ust) atrofida, gigroskopik nuqtasi esa
60% atrofida bo‘ladi. Havoning nisbiy namligi 60 % dan yuqori bo‘lganda u namlanib qoladi. Ammoniy
nitratning gigroskopikligi va uni havodan nam tortish tezligi unga eruvchan noorganik tuzlar
qo‘shilganda ortib boradi. Masalan 1,2 % magniy nitrat qo‘shilsa, ammoniy nitratning gigroskopik
nugqtasi 8-12 % gacha pasayadi, nam tortish tezligi esa oshadi. [3]

Nitrat kislotasini ammiak gazi bilan neytrallash natijasida ammoniy nitrat, ya’ni ammiakli selitra
hosil qgilinadi:
NH31Q NNOss) Q NHaNO3) Q1449 kJ

Bu geterogen sistema ekzotermik jarayon bo‘lib, katta tezlik bilan boradi va ko‘p miqdordagi
issiklik ajralib chiqadi. Sanoatda bu issiqlikdan reaksiya natijasida hosil qilingan eritmaning
konsentratsiyasini oshirishda unumli foydalaniladi.
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1-rasm. NH4NO3 ning suvda eruvchanligi.
Kristallar shakli: 1 -kubsimon; II-tetragonal; [II-rombik-monouchlik;
IV-bipiramidlik; V-tetragonal.

47-60 % li nitrat kislotasini ammiak gazi bilan neytrallash natijasida ammoniy nitrat eritmasi
hosil bo‘ladi. Bu eritmani bug‘latishda neytrallanish issiqlikdagi nitrat kislotasining konsentratsiyasiga
to‘g‘ri proporsional ravishda bog‘liq bo‘ladi. [4]
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Donadorlovchi minora kesimi to‘g‘ri burchakli 11x8m; qgalinligi 2mm ni 08X17T markadagi
po‘latdan yasalgan va uning balandligi 63,5m ga teng. Minoraning tashqi tomoni uglerodli po‘lat
bog‘lamlari bilan mahkamlangan.

2-rasm. Azot fosfor o‘g‘itini donadorlashtirish va quritish jarayonining sxemasi.
1-bosim baki, 2-akkustik granulyator, 3-skrubberlar, 4-donadorlash minorasi, 5-donadorlanayotgan
suyuglanma, 6-mavxum qatlamli quritgich, 7-fosfor kukuni tushirish qismi, 8-nasos, 9-barabanli
quritgich korpusi, 10-saralovchi panjara,
11-nasadka, 12-tayyor maxsulot, 13-tasmali konveyer.

Hosil gilingan suyuqlanma tebranma akustik donadorlagichda plastinkaga o‘rnatilgan sopoldan
tushadi va ostki teshikli tebratgichdan kelayotgan akustik tebranishni singdirib oladi va sochilayotgan
selitra suyuqlanmasi 0,2 % namlikda, 167 °S atrofidagi haroratda kristallana boshlaydi, 140 °S haroratda
esa to‘la qotadi.

Minoradagi qotish jarayonida kristallar I -shakldan II -ga, I — III — IV-o‘tish yuz beradi.
Natijada mahsulotning solishtirma hajmi o‘zgaradi (Illda IV-dan katta va donachalar mustahkam emas).
Kristallarning II dan IV- ga o‘tishini ta’minlovchi eng samarali usul eritmaga magniy nitrat (0,3-0,6%)
qo‘shish yo‘li bilan amalga oshiriladi. Bunda suyuqlanmadagi namlik 0,25 % dan oshmasligi lozim.
Natijada 50,8 °S haroratda II — IV ga o‘tishni ta’minlash mumkin. [5]

Bu o‘tish tufayli mahsulotning solishtirma xajmi kichiklanib, donachalarning mustahkamligi
oshadi. Minora ichiga tushayotgan qotishga ulgurmagan mahsulotga erimaydigan moddalar bilan
qoplash esa donalarning mayda kristall struktura holida qotishiga, zichligi oshishiga va mustahkam
bo‘lishiga yordam beradi.

Bu ishlarni donadorlovchi minora ostiga joylashtirilgan “qaynovchi qatlam” quritgichi bir paytni
o‘zida tushayotgan, hali to‘la qotib ulgurmagan selitra donalariga qarama-qarshi yo‘nalishda havo bilan
birga fosfor kukunini aerofontan usulida purkab donalarning sirtini kukun bilan qoplab quritiladi. [6]

To‘liq qurimagan mahsulotni esa agregatning ikkinchi qismi bo‘lgan quritish barabanida
quritiladi. Hali to°liq yopishmagan fosfor kukunlari setka teshigidan pastga barabanga to‘kilib ketadi va
uni chiqarib olib qayta foydalanish mumkin.
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THEORETICAL STUDY OF THE DESIGN OF A DEVICE FOR SORTING BULK
MATERIALS AND THE IMPACT FORCE OF AN ELASTIC BLADE.
Ruzaliev Khojiakbar
Fergana state technical university, Applied mechanics department.

Abstract: This article presents an improved design of a screening device intended for the
classification of granular materials into different fractions and investigates its operating principle
through theoretical analysis. The design structure of key components — perforated drum, elastic blade
shaft, belt and chain drives, and the inclination angle adjustment mechanism — is analyzed in detail.
The study substantiates that periodic impact from the elastic blades enhances the separation efficiency
of fine particles. As a result of the theoretical model, an analytical expression for the impact force is
derived and its application in further calculations is discussed.

Keywords: bulk material, screening machine, perforated drum, elastic blade, impact force,
kinetic energy, potential energy, structural parameters, mechanical vibration.

Annotatsiya: Ushbu maqolada sochiluvchan materiallarni fraksiyalarga ajratish uchun
mo‘ljallangan takomillashtirilgan saralash qurilmasining konstruksiyasi taklif etilgan va uning ishlash
prinsipi nazariy jihatdan tadqiq etilgan. Qurilma tarkibidagi asosiy uzellar — reshyotkali silindr, elastik
parrakli val, tasmali va zanjirli uzatmalar hamda giyalik burchagini sozlovchi mexanizmlar konstruktiv
jihatdan tahlil qilindi. Saralash jarayonini faollashtirish uchun elastik parrakar orqali reshyotkali
silindrga periodik zarb ta’siri berilishi va buning hisobiga mayda fraksiyalarning ajralishi samaradorligi
ortishi asoslandi. Nazariy tahlil natijasida zarb kuchining analitik ifodasi hosil gilinib, uning keyingi
hisob-kitoblardagi qo‘llanilishi ko‘rsatildi.

Kalit so‘zlar: sochiluvchan material, saralash qurilmasi, reshyotkali silindr, elastik parrak, zarb
kuchi, kinetik energiya, potentsial energiya, konstruktiv parametrlar, mexanik tebranish.

AHHOTanusi: B gaHHOM cTaThbe NpeAsIOKeHAa YCOBEPIICHCTBOBAHHAS KOHCTPYKIMA
yCTpoﬁCTBa AJISl COPTHPOBKH CBINMYYHUX MaTEPHUAJIOB 110 (l)paKIII/[ﬂM U TCOPETUYECCKHU UCCIICT0BAH
npuHOUN ero padorsl. IIpoBeneH KOHCTPYKTHBHBIN AHAJIM3 OCHOBHBIX 3JIEMEHTOB YCTAHOBKH —
pemieTdyaToro mWjinHApa, 3JaCTUYHBbIX JIOHaCTeﬁ, peMel—[HOﬁ u uennoﬁ nepeaavy, a TaKiIKe
MEXaHH3Ma PeryJIupoBKH yIjia HakJIoHAa. O00CHOBaHO, YTO NEPHOANYECKOE YIaPHOE BO3AeHCTBHE
3JIACTHYHBIX JIONACTEH HA peleTYaTblii HWJINHAP CNOCOOCTBYET NMOBBIIICHUIO 3¢ PekTUBHOCTH
OT/eJICHUS MEeJIKUX (ppakuuid. B pesyibTare TeOpeTHYECKOr0 aHAJIM3A MOJYYEHO AHAINTHYECKOoe
BbIpajKeHHE YIAPHOI CHJIBI, IPUMEHsEeMOe B NOCJeYIOIUX pacyerax.

KiroueBble cioBa: Chimy4nii MaTepuall, COPTHPOBOYHOE YCTPOWCTBO, pelmeT4YarTbii
HUWJIMHAP, J3JacCTHYHasA JoHnacTb, yAapHasa CHJ/Id, KHHETHYCCKAs OJHEPrus, NOTCHHHUAJIbHANA
JHEpPrus, KOHCTPYKTHBHbBIC NapaMeTPbl, MeXaHUYeCKHe KoJieOaHus.

INTRODUCTION.The efficient and high-quality screening of bulk materials (e.g., minerals,
sand, grain, gravel) is a crucial process in various industrial sectors. Screening machines play a key role
in this process. Dividing the raw material into fractions during technological operations not only
improves product quality but also enhances the efficiency of subsequent processing stages. The
construction of screening devices, their kinematic schemes, and mechanical impact elements (such as
rotating drums, blades, grates, etc.) are all designed to optimize the dynamics of material flow. In drum-
type screeners, additional vibrations are often introduced to improve the movement of materials, increase

218



the effectiveness of particle passage through openings, and enhance the separation quality of coarse
fractions.

METHODS.Based on theoretical knowledge and literature analysis, an improved screening
machine for bulk materials was proposed (Figure 1).
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Figure 1. Improved design of a device for sorting bulk materials

This device consists of a grated cylinder 1 and a shaft 2 that ensures its rotational movement,
mounted on bearings 3. Rotary motion is transmitted from the electric motor 4 through the V-belt
transmission 5 to the reducer 6, and from it through the coupling 7 to the mesh cylinder 1. To intensify
the process of sorting bulk materials, a screw shaft 9 with elastic blades 8 in the upper part of the mesh
cylinder 1 is installed on bearings 3. In this case, the grate cylinder 1 has ribs 10, which receive impact
forces. Rotary motion of the blade shaft 9 is transmitted from the grate cylinder 1 through the chain drive
11. A feed hopper 12 for loading bulk materials and a chute 13 for removing small separated fractions
and chute 14 for removing large fractions are installed in the grate cylinder 1. To adjust the installation
angle a of the device relative to the foundation 15, frame 16 is equipped with an adjusting screw 18 with
a twisting nut 17.

Blades strike the drum ribs, introducing additional vibrations. The following theoretical
principles were used to analyze this impact:

Potential Energy:

E,=F -AXx

where F— impact force (N), Ax— blade deformation (m).

Kinetic Energy:

E, = L2

2

where m — particle mass, v — linear velocity of the blade.
Linear Velocity:

V=,

where > — angular velocity of blade shaft, r — blade radius.
Impact Force from energy balance:

- mv?
© 2AX
These expressions are used in determining the design parameters of the flexible blade.

219



Figure 2. Diagram of elastic deformation of an elastic blade
RESULTS
The modified screening device showed the following improvements:
e Screening efficiency increased, primarily due to the vibrating blade mechanism.
e Overall productivity increased by 20-25% compared to previous models.
« Separation accuracy of different fractions improved significantly.
 Adjustable inclination angle a allowed the device to adapt to materials with different densities
and structures.
DISCUSSION
The proposed design improvements addressed several operational challenges in drum screeners.
The flexible blade mechanism enhanced the material flow through the perforations, reducing clogging.
This mechanism proved effective even for raw materials with varying moisture, shape, or density.
Furthermore, theoretical analysis results were consistent with experimental observations,
confirming the validity of the model.
CONCLUSION
An improved screening device for bulk materials was proposed and its working principle was
theoretically substantiated. A theoretical model of the flexible blade impact was developed. The results
open up new possibilities for designing more efficient and adaptable screening equipment for industrial
use.
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MODERNIZATION OF OBSOLETE MILLING MACHINES FOR ENHANCED
INDUSTRIAL EFFICIENCY
Tadjiboev Rasul Karimovich!, Rakhmonov Zaylobiddin?*
1 Fergana State Technical University, Fergana, Uzbekistan;
*2. Corresponding author: Fergana State Technical University, Fergana, Uzbekistan;

ABSTRACT.The rapid industrialization in Uzbekistan necessitates the modernization of

obsolete milling machines to enhance productivity, reduce operational costs, and improve product
quality. This study investigates the technical and economic feasibility of upgrading outdated milling
machines with modern technologies such as Computer Numerical Control (CNC) systems, energy-

efficient servo motors, and automated diagnostic tools. The research employs analytical methods,

experimental trials, and mathematical modeling to propose innovative solutions for retrofitting milling
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machines, specifically the FP-17SM4 model. Results indicate a potential 40% increase in energy
efficiency and a 3-4 times cost advantage over purchasing new equipment, making modernization a
viable strategy for small and medium enterprises. The findings contribute to Uzbekistan’s industrial
development by offering practical solutions for sustainable and competitive manufacturing.
Keywords: Milling machines, modernization, CNC systems, energy efficiency, industrial automation.
MOAEPHM3AIIUSA YCTAPEBHIUX ®PE3EPHBIX CTAHKOB /UJIsA HOBBIIIEHUSA
IPOMBIIIJIEHHOM IOPEKTUBHOCTHU
Tamxubaes Pacyn Kapumosud', PaxmonoB Zaitnoboaauu**
! depraHckuil  TrOCyJapCTBEHHBIM  TEXHMYECKHMN  yHUBepcuteT, Deprana, Y30ekucras;
*2 ABTOop ans KoppecrnoHaeHImu: @DepraHcKuil TOCyAapCTBEHHBIH TEXHUYECKUH YHHBEPCHTET,
®deprana, Y30eKuCTaH;
AHHOTANIUA
beicTpo  pa3BuBawInascs UHAyCTpHanu3auus Y30ekucrana TpeOyeT MOJEpHU3AIMU
ycTapeBIIUX (pe3epHbIX CTAHKOB C IENbI0 TOBBIIICHUS MPOU3BOJUTEILHOCTH, CHUKCHUS
SKCIUTYyaTAllMOHHBIX PAcXOJOB M YIYy4YlIeHHS KadyecTBa MNPOAYyKUWU. B naHHOM ucclieaoBaHUU
paccMaTpuBaeTCs TEXHUYECKas M HIKOHOMHYECKAs IEeIeco00pa3HOCTh OOHOBJICHHUS YCTapeBIIETO
0o0Opy/OBaHUsI C MPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH, TaKUX KakK CHCTEMbl YHCIOBOTO
nporpammuoro ynpasienus (UITY), sHeprosdhexTHBHBIE CEPBOABUTATENN U aBTOMATH3UPOBAHHBIC
JIMarHOCTHYECKUE cpelcTBa. B paboTe MCMOIb3yIOTCS aHAIUTUYECKUE METOIbI, SKCIIEPUMEHTAaIbHbIC
UCTIBITAHUS W MaTEeMaTH4YeCKOe MOJCIUPOBAaHHUE I Pa3pabOTKM HMHHOBALMOHHBIX DPEUICHUH TI0
MoJepHU3aluu (ppe3epHbIX CTaHKOB, B 4YacTHOcTH Mojenu FP-17SM4. Pe3ynbraThl MOKa3bIBaOT
MOTEHIMaJIbHOE TMOoBBIIIeHHE 3HeprodddexkrnBHoctn Ha 40% u ’KOHOMHIO 3arpar B 3-4 pasza 1o
CPaBHEHHUIO C MIOKYIIKOI HOBOTO 000PYIOBAaHMsI, YTO JIeIaeT MOJEPHHU3AIINIO BHITOJHOM CTpaTerueu as
MaJIOTO W cpenHero OwsHeca. IlomydeHHBIE HaHHBIE CIIOCOOCTBYIOT MPOMBIIIJICHHOMY Ppa3BUTHIO
V30ekucrana, mnpeasaras NpPaKTUYHbIE PEHICHHUS [Js YCTOMYMBOTO M KOHKYPEHTOCIIOCOOHOTO
MIPOM3BOJICTBA.
KiroueBble cioBa: ¢pesepHble CcTaHKH, MojaepHu3auusi, cuctembl UITY, sHeproaddekTuBHOCTS,
MIPOMBIIIJICHHAS aBTOMATH3AIIHS.

SANOAT SAMARADORLIGINI OSHIRISH MAQSADIDA ESKIRGAN FREZER

STANOKLARINI MODERNIZATSIYA QILISH
Tojiboyev Rasul Karimovich’, Raxmonov Zaylobiddin®*
! Farg‘ona davlat texnika universiteti, Farg‘ona, O‘zbekiston,;

*2 Muallif bilan bog‘lanish uchun: Farg‘ona davlat texnika universiteti, Farg‘ona, O‘zbekiston;
ANNOTATSIYA

O‘zbekistonda sanoatlashtirish jarayonining jadal sur’atlarda rivojlanayotgani fonida eskirgan
frezer stanoklarini modernizatsiya gilish zarurati ortib bormoqgda. Bu esa ishlab chigarish
samaradorligini oshirish, ekspluatatsiya xarajatlarini kamaytirish va mahsulot sifatini yaxshilashga
xizmat giladi. Ushbu tadgigotda eskirgan frezer stanoklarini zamonaviy texnologiyalar — masalan,
ragamli boshgaruv tizimlari (CNC), energiya tejamkor servo dvigatellar va avtomatlashtirilgan
diagnostika vositalari bilan yangilashning texnik va iqtisodiy jihatlari o‘rganiladi. Tadqiqotda tahliliy
usullar, eksperimental sinovlar hamda matematik modellashtirishdan foydalanilib, aynigsa FP-17SM4
modeli uchun modernizatsiya bo‘yicha innovatsion yechimlar taklif etiladi. Natijalar energiya
samaradorligini 40% gacha oshirish mumkinligini va yangi uskuna xarid gilishga nisbatan 3-4 baravar
arzonroq yechimga erishish imkonini ko‘rsatadi. Bu esa kichik va o‘rta korxonalar uchun
modernizatsiyani maqbul strategiyaga aylantiradi. Tadqiqot natijalari O‘zbekiston sanoatining
rivojlanishiga hissa qo‘shadi hamda barqaror va raqobatbardosh ishlab chiqarishni ta’minlash bo‘yicha
amaliy yechimlar taklif etadi.
Kalit so‘zlar: Frezer stanoklari, modernizatsiya, CNC tizimlari, energiya samaradorligi, sanoat
avtomatizatsiyasi.
INTRODUCTION
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The global manufacturing sector is undergoing a transformative shift toward Industry 4.0, characterized
by automation, digitalization, and energy efficiency. In Uzbekistan, the industrial landscape heavily
relies on milling machines across sectors such as automotive, aerospace, construction, and mechanical
engineering. However, a significant portion of these machines, many dating back to the Soviet era, are
obsolete, leading to high energy consumption, low precision, frequent breakdowns, and reduced
productivity. The urgency to modernize these machines is underscored by Uzbekistan’s national strategy,
as outlined in Presidential Decree PF-4947 (2017), which emphasizes industrial modernization and
technological advancement to enhance economic competitiveness [1].

Modernizing obsolete milling machines offers a cost-effective alternative to importing expensive new
equipment, which is often financially unfeasible for small and medium enterprises. By integrating
advanced technologies such as CNC systems, servo motors, and Internet of Things (IoT)-based
monitoring, these machines can achieve higher precision, energy efficiency, and reliability. This study
aims to develop innovative approaches for retrofitting milling machines, focusing on the FP-17SM4
model, to align with modern industrial standards. The research addresses the following objectives: (1)
analyze the technical limitations of obsolete milling machines, (2) propose modernization strategies
involving CNC retrofitting and energy-saving technologies, and (3) evaluate the economic and
operational benefits through experimental and analytical methods.

MATERIALS AND METHODS

Research Object

The study focuses on the FP-17SM4 milling machine, a widely used model in Uzbekistan’s
manufacturing sector. This machine, while robust, suffers from outdated mechanical and electrical
components, limiting its performance in modern industrial applications. The research also includes the
necessary equipment for modernization, such as CNC controllers, servo motors, and automated
diagnostic systems.

METHODS

The research employs a multi-faceted approach:

1. Analytical Analysis: A comprehensive review of the technical condition of obsolete milling
machines was conducted, identifying issues such as low precision, high energy consumption, and
frequent maintenance needs.

2. Experimental Trials: Modernization strategies were tested on the FP-17SM4 milling machine,
including the integration of CNC systems, servo motors, and inverter-based speed control units.
Performance metrics such as machining accuracy, energy consumption, and downtime were
measured before and after modernization.

3. Mathematical Modeling: Energy efficiency was calculated using the formula:

F, doiina
Here (n) is the efficiency n= f X 100% (%), (P useful is the useful power
(kW), and (P total is the YMyMHH total power consumption (kW).
Economic feasibility was assessed by comparing modernization costs to those of new equipment.
4. Economic Evaluation: A cost-benefit analysis was performed to quantify savings in energy,
maintenance, and operational costs post-modernization.
Modernization Component: Key modernization components include:
e CNC Systems: For automated control and enhanced precision.
Servo Motors: To improve energy efficiency and reduce power consumption.
Inverter-Based Speed Control: To optimize motor performance and minimize energy waste.
Automated Cooling and Lubrication Systems: To reduce overheating and maintenance needs.
o loT-Based Monitoring: For real-time diagnostics and predictive maintenance.
RESULTS
Technical Analysis: The initial assessment of the FP-17SM4 milling machine revealed several
limitations:
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e Energy Consumption: Pre-modernization, the machine consumed 10 kW, with a useful power
output of 6.5 kW, yielding an efficiency of 65%.

e Precision: Machining accuracy was compromised due to outdated mechanical components,
leading to a 10-15% defect rate in complex parts.

e Maintenance: Frequent breakdowns required 40-50% of operational time for repairs, increasing
costs.

Modernization Outcomes: Post-modernization, the FP-17SM4 exhibited significant improvements:

1. Energy Efficiency: Calculating the amount of energy saved through modernization.
If one milling machine operates for 2000 hours per year, the following calculation is performed:
Annual energy consumption of a non-modernized machine:

E,x = Py x T =10 x 2000 = 20000 kBt/coar = 20 MBT/coar

Annual energy consumption of the machine after modernization:

Evon = Puox x T = 7.5 x 2000 = 15000 kBt /coar = 15 MBT/coar

Amount of energy saved:
AE = E, — Eyon = 20 — 15 = 5 MBT/coar

If one milling machine is modernized, it can save 5 MWh of energy per year.

If 1,000 machines are modernized, 5,000 MWh of energy can be saved annually.

After modernizing milling machines, they should be equipped with additional energy efficiency systems.
Servo motors, inverters, and automated cooling systems can reduce electricity consumption by

30-40%.

Modernized machines significantly reduce energy consumption and lower production costs.

Transitioning to energy-efficient machines in industry is beneficial both economically and

environmentally.

2. Precision and Productivity: CNC retrofitting improved machining accuracy, reducing defect
rates to below 5%. Production speed increased by 20% due to automated control.

3. Maintenance Reduction: IoT-based diagnostics and automated systems reduced downtime by
30%, lowering maintenance costs.

4. Economic Benefits: Modernization costs were 3-4 times lower than purchasing new CNC
milling machines, which range from €15,000 to €60,000. For SMEs, this represents a viable
investment with a payback period of 2-3 years.

Industry-Specific Impacts
The study analyzed the prevalence of obsolete milling machines across Uzbekistan’s industrial sectors

(Table 1):
Table 1: Share of Obsolete Milling Machines by Industry
Industry (S(ba;re Key Issues Modernization Needs

(1]
Mec‘ham(.:al 40 Low precision, high maintenance CNC systems, servo motors
Engineering costs
Metal Processing 25 High energy use, slow production Inverters, - automated  cooling

systems

Construction 15 Inaccuracy in large structures High-precision CNC controllers
Electronics 10 Inadequate for micro-components Ultra-precise milling tools
Automotive 10 Challenges with new materials Advanced  material-compatible

systems

Modernization is most critical in mechanical engineering and metal processing, which account for 65%
of obsolete machines.
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DISCUSSION

The results align with global trends in industrial modernization, where retrofitting obsolete equipment
with CNC and energy-efficient technologies has proven effective [2, 3]. Studies by Schmidt and Brown
[4] emphasize the role of servo motors and real-time monitoring in enhancing machine performance,
corroborating this study’s findings. However, the research highlights a gap in Uzbekistan’s industrial
sector: while energy-efficient components and CNC systems are widely adopted in developed countries,
their integration in Uzbekistan remains limited due to financial and technical constraints.

The proposed modernization strategy addresses these challenges by offering a modular approach,
allowing enterprises to upgrade specific components (e.g., CNC controllers or servo motors) based on
budget and needs. The 40% energy savings and reduced maintenance costs make this approach
particularly attractive for SMEs, which dominate Uzbekistan’s manufacturing sector.  Additionally,
the study’s focus on the FP-17SM4 model ensures applicability to a large number of machines still in
use, enhancing its practical relevance.

Limitations of the study include the focus on a single machine model and the need for broader industry-
wide testing. Future research should explore the integration of advanced technologies like digital twins
and artificial intelligence for predictive maintenance and process optimization, which are currently
underexplored in Uzbekistan’s context.

CONCLUSION

Modernizing obsolete milling machines, such as the FP-17SM4, is a strategic necessity for Uzbekistan’s
industrial development. The proposed retrofitting solutions, including CNC systems, servo motors, and
IoT-based diagnostics, significantly improve energy efficiency, precision, and productivity while
offering a cost-effective alternative to new equipment. Experimental results demonstrate a 17% increase
in energy efficiency, 20% higher production speed, and a 30% reduction in downtime, with
modernization costs 3-4 times lower than new machines. These findings support Uzbekistan’s national
goals of industrial modernization and import substitution, as outlined in Presidential Decree PF-4947
[1].

The study provides a robust framework for SMEs and large enterprises to upgrade their milling
machines, enhancing competitiveness in domestic and international markets. Future efforts should focus
on scaling these solutions across industries and integrating emerging technologies to further align
Uzbekistan’s manufacturing sector with Industry 4.0 standards.
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CHANG USHLOVCHI VA GAZ TOZALOVCHI APPARATLARNI MASSA ALMASHINUV
JARAYONINI TAHLIL QILISH
! Tursunova M, 2 Tillavoldiyeva G.
Farg‘ona davlat texnika universiteti talabasi,
Farg‘ona davlat texnika universiteti talabasi,
Annotatsiya. Maqolada sanoat korxonalarida atmosferaga chiqarilayotgan chang va gaz aralashmalarini
kamaytirishda chang ushlovchi va gaz tozalovchi apparatlarning, aynigsa ho‘l usulda ishlovchi
skrubberlarning roli yoritiladi. Laboratoriya sharoitida o‘tkazilgan tajribalar asosida massa almashinuv
jarayonlari tahlil qilinib, optimal ish rejimlari aniglangan.
Kalit so‘zlar: chang ushlovchi apparatlar, gaz tozalash, massa almashinuv, skrubber, atmosfera havosi,
sanoat chigindilari, ekologik xavfsizlik.
AHHOTaHI/Iﬂ. B cratbe paccMaTpuBacTCs pPOJIb TBUICYJIABJINBAOMINX W T'a300YHUCTHBIX allllaparos,
0CO0EHHO CKpyOOepoB, paboTaIOIMKUX MO0 MOKPOMY METOAY, B CHIDKEHUU BHIOPOCOB IBUIM M BPEIHBIX
ra3oB Ha ITPOMBINIVICHHBIX ITPEATIPUATUAX. Ha ocHose na6opaTopHI>1x OKCIICPUMCHTOB HpOBCI[éH aHaJInu3
IIPOLIECCOB MaccoOOMEHa M OIPEJIEIEHbI ONTUMANIbHbBIE PEKUMBI PA0OTHI arnaparos.
KuaroueBble ciioBa: MBbUICYJIABJIMBAOIINEC  aIlllaparbl, TIa3004YUCTKa, MaCCOO6MeH, CKPY66Cp,
arMoc(epHBbIi BO3YX, IPOMBIIIJIEHHbIE BEIOPOCHI, KOJIOTHYeCcKas 0€30MacHOCTb.
Annotation. This article examines the role of dust collectors and gas purification devices—especially
wet scrubbers—in reducing dust and harmful gas emissions at industrial plants. Based on laboratory
experiments, mass transfer processes are analyzed and optimal operating conditions are identified to
improve purification efficiency.
Keywords: dust collection devices, gas purification, mass transfer, scrubber, atmospheric air, industrial
emissions, environmental safety.

Sanoat jarayonlarining rivojlanishi bilan birga atmosfera havosining ifloslanishi ham dolzarb
muammoga aylanmoqgda. Xususan, chang va zararli gazlarning atmosferaga chigarilishi inson
salomatligiga jiddiy xavf tug‘diradi, tabiat muvozanatini buzadi hamda texnologik uskuna va qurilmalar
faoliyatiga ham salbiy ta’sir ko‘rsatadi. Shu boisdan sanoat korxonalarida chang va gaz tozalovchi
texnologiyalarning qo‘llanilishi zaruratga aylandi.

Bunday uskunalar orasida ho‘l chang ushlovchi apparatlar (skrubberlar) o‘zining yuqori
samaradorligi va konstruktiv soddaligi bilan ajralib turadi. Bu apparatlar gaz va suyuqglik fazalarining
o‘zaro ta’siri asosida ishlaydi va bu ta’sir massa almashinuv jarayoni orgali amalga oshadi. Massa
almashinuv koeffitsienti, ogimlar rejimi va sirt yuzasi kabi parametrlar bu jarayonning asosiy
boshgaruvchi omillaridir.
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Ushbu maqolada ho‘l chang ushlovchi skrubber apparatida kechuvchi massa almashinuv jarayoni
laboratoriya sharoitida eksperimental tahlil gilinadi hamda samaradorlikka ta’sir qiluvchi parametrlar
aniglanadi.

Tajriba ishlari maxsus tayyorlangan laboratoriya qurilmasida amalga oshirildi. Qurilma quyidagi asosiy
gismlardan iborat: vertikal silindrsimon korpus; gaz ta’minoti tizimi; suyuqlik purkagich nozullar; chang
aralashmasi kiritish bo‘limi; chiqish filtr tizimi.
Eksperiment skrubber qurilmasida o‘tkazildi, unda gaz va suyuqlik garama-garshi yo‘nalishda
harakatlanadi. Asosiy o‘lchov parametrlariga quyidagilar kiritildi:

1. Gaz oqim tezligi (v, m/s) — 2.0 dan 5.0 gacha intervalda o‘zgartirildi;

2. Suyugqlik sarfi (I/s) — doimiy saqlanib, barqaror dispers oqim hosil qilindji;

3. Massa almashinuv yuzasi (A, m?) — qurilma o‘lchamlariga asoslangan hisob-kitob asosida

aniglangan;

4. Kirish va chiqishdagi chang konsentratsiyasi (C: va Cz, mg/m?) — gravimetrik usulda aniqlandji;

5. Ajralgan chang miqdori (%) — ((C: — C2)/C:) x 100 formulasi asosida hisoblandi.
Tajriba davomida massa almashinuv koeffitsienti (k) quyidagi ifoda orqali baholandi:

Ky, = —2
™ AXAC

bu yerda N, — massa ogim tezligi, AC— kontsentratsiya farqi.

Tajriba natijalariga ko‘ra, gaz oqim tezligi o‘zgartirilganida massa almashinuv koeffitsienti va chang
ajratish samaradorligi qanday o‘zgargani (1-jadval)da keltirilgan.

1-jadval
Ne Gaz tezligi (m/s) Massa almashinuv koeffitsienti | Chang  ushlash
(mol/m? - s) samaradorligi(%)
1 2.0 0.0049 78
2 3.0 0.0063 85
3 4.0 0.0071 90
4 5.0 0.0067 88

Gaz tezligi, massa almashinuv koeffitsienti va chang ajralish samaradorligi
Quyidagi grafikda tezlik ortishi bilan samaradorlik o‘zgarishi tasvirlangan:

o5 Gaz tezligi va chang ajralish samaradorligi o‘rtasidagi bog‘liglik

(o2} (o] O
o wm o

Chang ajralish samaradorligi (%)

~
wv

70

Gaz tezligi (m/s)
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Tahlil natijalariga ko‘ra, gaz oqim tezligining oshishi bilan kontakt yuzasi orqali massa almashinuv
intensivligi ortadi. Biroq 4 m/s dan yuqori tezliklarda suyuqlik bilan gaz zarrachalari orasidagi kontakt
vaqti gisqaradi, bu esa ajratish samaradorligining pasayishiga olib keladi. Shuningdek: 3.0-4.0 m/s
oralig‘i skrubber apparati uchun optimal deb topildi. Massa almashinuv koeffitsienti ham shu oraliqda
eng yuqori qiymatga erishdi. Suyugqlik oqimining barqaror dispersiya holatida bo‘lishi kontakt yuzasini
oshirib, chang zarrachalarining suyugqlikka o‘tishiga yordam berdi.
Bu natijalar sanoat skrubberlarida samaradorlikni oshirish uchun optimal parametrlarni tanlashda muhim
ahamiyatga ega.
Xulosa
Chang ushlovchi va gaz tozalovchi apparatlarda kechuvchi massa almashinuv jarayonlari
samaradorlikni aniglovchi asosiy omildir.
Gaz ogim tezligining 3.0-4.0 m/s oralig‘i optimal natija beradi va maksimal chang ajratish
ko‘rsatkichi kuzatiladi.
Suyuglik sarfi, dispersiya darajasi va qurilmaning konstruktiv tuzilishi massa almashinuvga sezilarli
ta’sir ko‘rsatadi.
Tadgiqot natijalari sanoat skrubberlarini loyihalash, rekonstruksiya qilish va energiya
samaradorligini oshirishda foydali bo‘lishi mumkin.
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PA3PABOTKA D®PEKTUBHOM KOHCTPYKIIMA 1 OFOCHOBAHUE
IMAPAMETPOB BUHTOBOI'O KOHBEWEPA JIJISI TPAHIIOPTUPOBKH U OYUCTKHA
XJIOITIKOBOI'O JIMHTA.

HNmunos baxpamann Ukpomxkanosuny, FOanames Kosumxon Komuirkonosny
AHIMXaHCKUIM rocy1apCTBEHHBIN TEXHUYECKUA HHCTUTYT

AHHoTauusi. B craree mpuBeneHsl HOBas 3(PQeKTHBHAS KOHCTPYKTHBHAs CXeMa M MPUHIIMII
paboThl KOHBeWepa ¢ BUHTOM C 3UI3aroodpasHsiM npoduieM. Ha ocHOBe peleHus 3a1aun THHAMUKA
CUCTEMBI C YUETOM TNHAMUYECKON MEXaHUYECKON XapaKTEPUCTUKH JIBUraTeNIsl, UHEPLIMOHHBIX, YIIPYTO-
JVCCUIIaTUBHBIX [1apaMEeTPOB, a TaKK€ TEXHOJIOTMYECKUX Harpy3kax OT TPaHCIOPTUPYEMOIO M
OYMIIAEMOT0 XJIOMKOBOTO JINHTA MOJTY4YEeHbl 3aKOHOMEPHOCTH JIBUKEHHS pabouero opraia, 000CHOBaHbI
OCHOBHBIE TapameTphl KoHBelepa. Ha OCHOBE MNpPOM3BOACTBEHHBIX CPABHUTEIBHBIX HCIBITAHUN
PEKOMEHIyeMoro KoHBeiepa 000cHOBaHa 3(h()eKTUBHOCTh UCIIOJIb30BaHMS €r0 Ha IPOU3BOCTBE.
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KuroueBble ciioBa. Konseliep, BUHT, 3Ur3aroo0pa3Hblil mpoduiib, BOJIOKHUCTHINH MaTepuall, JIUHT,
TPaHCIIOPTHUPOBKA, OYMCTKA, JUHAMUKA, 3aKOH JIBI)KCHHUSI, MOMEHT HHEPLIUH, KECTKOCTh, TUCCUTIALINS,
COIPOTHBIICHHE, pa3MaX KOJICOaHHI.

AHHOTanus. Makomnaza SHI'Y caMmapaid CTPYKTYpaBHid cxeMa Ba 3Ur-3ar NpoQuUIM BUHT OWIaH
KOHBEHEPHUHT WILIAII TPUHIUIHA KeATHPHITaH. TU3UM JHHAMUKACH MAacaJaCHHU SUHINTa acoCIaHHO,
JBUTATEITHUHT JUHAMUK MEXaHUK XyCyCHUSTIAPUHU, HHEPIUAII, HIACTHK-IUCCUIIATHB MapaMeTpIIapHH,
IIYHUHIIEK TPAaHCIOPTUPOBKA KWJIMHTAH Ba TO3aJaHTaH [1aXxTa MOMHUFUIArd TEXHOJOTUK FOKIIAPHH,
UIIYM TAHAHUHT XapakaT KOHYHUSTIAPUHU XUcoOra OJraH X0J11a, KOHBEHEPHUHT aCOCHI apaMeTpiapu
acocimanaau. TaBcHsl ATWIraH KOHBESPHUHT MIILIA0 YMKAPUII KAUECHH CHHOBIIAPU aCOCH[A YHH HIILIA0
YUKapUIIIa KyJlall caMapagopJIuri acoCIaHaIu.

Kamut cy3aap. Konseiiep, BUHT, 3Ur-3ar npodui, ToJlaid MaTepuall, JHUHT, TAIIWII, TO3aJall,
JMHAMHKA, XapaKaT KOHYHH, HHEPLUS MOMEHTH, KATTHKJINK, KAPIIHINK, CUIDKHII OPAJTUFH.

Annotation. The article presents a new effective structural scheme and the principle of operation
of the conveyor with a screw with a zigzag profile. Based on the solution of the problem of system
dynamics, taking into account the dynamic mechanical characteristics of the engine, inertial, elastic-
dissipative parameters, as well as technological loads from the transported and cleaned cotton lint,
regularities of movement of the working body are obtained, the basic parameters of the conveyor are
substantiated. Based on production comparative tests of the recommended conveyor, the efficiency of
its use in production is substantiated.

Keywords. Conveyor, screw, zigzag profile, fibrous material, lint, transportation, cleaning,
dynamics, law of motion, moment of inertia, stiffness, dissipation, resistance, swing range.

BuHTOBBIE KOHBEHEPHI HIIMPOKO MCIIONB3YETCS ISl TPAHCIIOPTUPOBKH PA3IMYHBIX MAaTEPUAIIOB, B
YaCTHOCTH CBIITyYUX M BOJOKHUCTBHIX MarepuaynoB [1,2]. B TexHOIOTMYECKOH JIMHUHM TepepadOTKU
XJIOTIKa MMEETCSI OUYMCTKA JIMHTA OT COPHBIX MPUMECEH BHHTOBBIM OYUCTHUTENEM. V3BeCTeH BUHTOBOM
KOHBEHep CoJep KAl HeMOABIKHBIN KeJI00, HUKHSISI 4aCTh KOTOPOTo uMeeT (hopMy MOTyIUIHHIPA,
3aKpBITOTO CBEPXY KPBIIIKOW, W YCTAaHOBJICHHBIH BHYTPH JKel00a 1O €ro OCH NPUBOIHOW BHHT B
TIO/IIMITHUKAX, 3aKPETJICHHBIX Ha xkenooe. [lepeMerienne rpysa 1o enody oCyIIecTBIsSeTCS BUTKAMU
Bpamaronierocss BuHTa [3]. HemocraTtkoM 3Toro ananora sBISi€TCS BBICOKUH PACcXOl SHEPIHM U
BO3MOXKHOCTb 32005 Ipy3a B 5ke100€ Ipu YBEIMUEHHOH 1oj1aye MaTepuaia.

B KOHCTpyKIMHM KOHBEHepa BOJIOKHHCTBIX MAaTepHAIIOB COJCPIKHUTCS JKEI00, HIDKHSS YacTh
KOTOpPOro uMeeT (opMy NONYIHMIMHAPA, 3aKPBITBIA CBepXy Kpbimkoid. K jxemoOy B HIKHEH
[WIMHAPUYECKON YaCTH IPUKPETUICHBI KOJIBIIEBBIE 0aH/1aXH, TOCPEICTBOM KOTOPBIX JKEJI00 YCTaHOBIICH
Ha POJIMKAX C BOSMOXKHOCTBIO KoJieOaHHUs kKe00a BOKPYT cBoel ocH. Ponuku ynmuparoTcsi B TOpLEBBIE
IJIOCKOCTH KOJIbLIEBOTO OaHpmaxka Ha »xenoOe. XKemoO ams BO3MOXKHOCTH KoseOaHUS TOJBELIEH Ha
MOAUIMITHUKAX Ha Baly BHHTA. KpbIlllka ©MeeT B JIEBOH 4aCTH BXOJHOE OTBEPCTHE, A JKEJI00 MMEET B
MPaBOil 9acTH BBIXOAHOE OTBepcTHe. HemocTarkoM NaHHOW KOHCTPYKLMH SIBISIETCS HEBO3MOXXHOCTh
ylajeHusl u3 OOIIeH Macchl TPAHCIOPTUPYEMBIX CEMSH XJIONKa COPHBIX NMPHMECEH, BBIACISIEMbIC B
pe3yibTare BUHTOBOTO JIBIDKEHHs. BcClencTBue 3TOro, BBIIEICHHBIE COPHBIE MPUMECH TONaNaloT B
TEXHOJIOTUYECKYIO MALTMHY-THHTEP U CHJIBHO 3arpsA3HSIOT OTy4aeMblid TPOAYKT-THHT [4,5].

Crnemyer OTMETHT, YTO B CYIIECTBYIOIIMX BHHTOBBIX KOHBEHepax MpHU TPAHCIOPTUPOBKH
BOJIOKHUCTBIX MaTepHasioB, OCOOCHHO XJIOMKOBBIX HM3-3a HEJOCTAaTOYHOTO Pa3pBIXJICHHS Marepuana
MIPOUCXOIUT HE JIOCTATOYHOTO BBIJENEHUS copa. Kpome Toro, n3-3a HEJIOCTATOYHOTO TPEHUS MEKIY
BUHTOBOM TOBEPXHOCTBIO M BOJOKHHCTBIM MAaTE€pPHUAJIOM IIPOUCXOJUT OTCTaBaHHE WX TIpU
TPAHCIIOPTHPOBKE, YTO MPHUBOIUT K JOMOJTHUTEIBHBIM MEXaHUYECKUM MOBPEKICHUSIM BOJIOKHHUCTOTO
Mmarepuana (XJIOMKa M HMX OTXOAOB). B3amMmopmelcTBHE BHMHTOBOM MOBEPXHOCTH Ha BOJOKHHUCTHIN
Marepuaj MPOUCXOJUT MOHOTOHHO B OJJHOM HAIIPAaBJICHHWH, C TIOCTOSHHOW JBIDKYIIEH CHUJION, Y4TO HE
obecrieunBaeT 3(p(eKTUBHOCT, MX OUYUCTKY. C I1esbl0 00EeCnedYeHUs: JTOCTATOYHOTO PAa3phIXJIECHUS
TPAHCIIOPTHPYEMOTO BOJIOKHHCTOTO MaTepraa, MOBBIIIEHHE OYUCTHTEIHHOTO d(ddekra u TpedyeMoit
MPOM3BOIUTEIBHOCTH TPAHCIIOPTHPOBKU U COBEPIICHCTBOBaHA KOHCTPYKIIMS BUHTOBOTO KOHBeHepa 3a
CUET YBEIMYCHHUS ITUIOIMAAM KOHTAKTa, YBEIMYEHUS CHJIBI TPEHHs, a TaKKe HM3MEHEHHS 3HA4eHUI
HAaIpaBJICHUS CUJIbI B3aUMOJICHCTBUS BUHTA C TPAHCIIOPTUPYEMBIM BOJIOKHUTBIM MatepuaioM [6,7].
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BuHTOBOI KOHBelep conepKUT keno0 1, HUKHAA 4acTh KOTOPOro UMeeT GopMy MONTyLMINHIPA,
3aKPBITHIA CBEpXy KpBIMIKOH 2. BHyTpH *enmoba 1 1mo ero ocu TpaHCIOPTHPYIOLIMA Marepuail BUHT 3
(puc. 1). Cepxy xenoba 1 umeercss BxoqHOe oTBepcTue 4, a B KOHIIE, BHU3Y HMMEETCS BBIXOAHOE
orBepctue 7. HuxHsst pabodast yacTp xesnoba 1 BBIMONHEH B BHJIE CETYATON MOBepXHOCTh 8. Paboune
IIOBEPXHOCTH BHUHTA 3 BBIIOJIHEHBI 3Ur3aroo0pa3Hoil GopMbI 5, UMEIOIINE TPEYTONbHbIE BBICTYIBI U
BIIJIMHBL. BpICOTA TPEYroJpHUKOB 5 BUHTA 3 BBIOpaHBI paBHBIM CpEeTHEMY pa3Mepy CeMeHH XJiomnka, (40
=70 mm). Pebpa 6 TpeyroipHUKOB 5 BUHTA B3aUMHO MapaJulesbHbl, a IPM HABUBKE HA BaJl HAIIPABJICHbI

10 paAnycCy BUHTA 3.
Rl

FL

Puc.1. BunroBoii koHBelep 11 TPaHCIIOPTUPOBKU U OUMCTKU BOJIOKHUCTOIO Marepuasa

BuHTOBOI KOHBelep paboTaeT cieayrImuM o0pa3oM. BOTOKHUCTBIN MaTepual (XJIOMOK-ChIPETl,
BOJIOKHHMCTBIE OTXO/IbI) TIOZ1aeTCsl B 5kes100 1 uepe3 BXOAHOE OTBEpCTHE 7 B KPBILIKE 2 U NPH BpaIEHUU
BUHTAa 3 TIPOJIBHUTACTCS CKOJBKEHUEM BIOJNb Jkeloba | mporackmBaeMble 3UT3aroo0pasHoi
(TpeyronpHOIT) paboyeil MOBEpXHOCTHIO 5 BpaIlaloLerocs BUHTa 3 K BBIXOJJHOMY OTBEPCTHIO 8.

3ur3arooOpasHasi (TpeyrojbHbIE BHICTYIIBI M BIIAIUHBI) 5 opMa pabodnx MOBEPXHOCTEH BUHTA 3
BO3/ICHCTBYET HA CEMEHA U JIETYYKH XJIONKA C Pa3JIMYHON 10 BEJIMYMHE U HAlpPaBICHUIO CHJIOH, YTO
MPUBOJUT K JIOTIOJTHUTEIHHOMY BBIIEICHUIO XJIONKA, 3TO MO3BOJIsAET A3(PPEKTUBHOMY BBIJICIIEHUIO cOpa
13 BOJIOKHUCTOI0 MaTtepuana (xionka). CopHble IPUMECH, BBIJIETICHHbBIE U3 BOJOKHUCTOIO MaTepuana,
BBINAJJAI0T Yepe3 OTBEPCTHUs CETYAaTOM MOBEpPXHOCTH 8§ kenoba 1 M OTBOIATCS B CaMOOTBOJ depe3
OTBEpCTHE.

PexomeHnnyemass ~ KOHCTPYKIMS ~ BMHTOBOTO  KOHBeWepa — Mo3BoisieT 3 QeKTHUBHOE
TPAHCIOPTUPOBAHME BOJOKHHMCTBIX MAaTEpUajOB, IMOBBIIIEHHWE MPOU3BOAUTEIHLHOCTH, O00ECIEYHBAET
HEOOXOIMMBIN OYUCTUTEIbHBIN 3 (DEeKT.

PacueTrnas cxema BoJja BUHTOBOTO KOHBENEpA IPHUHSTA B BUJIE TPEXMACCOBOM CHCTEMBI: 1-Macca
COCTOMT U3 pOTOpa JIBUrareis, BEAYLIETO IIKMBAa PEMEHHOM Nepeady; 2-Macca U3 BEIOMOIo NIKMBA U
MIPUBEIEHHBIX Macc 3yO4aThIX KOJEC peayKTopa, a Takke Beaylled yacTu My(Thl; 3-Macca BKIHOYAET
BEYIIYI0 4acTb My(Thl U BUHTA. PacueTHas cxema npejcTaBieHa Ha puc.2

Myp
b, bm
1
M, | 1 M,
VWA A%
Cp Cm
]gr (pg ng ]np(ppeg UpB ]nb: ¢B
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Puc.2. PacuéTHas cxema MalIMHHOIO arperara ¢ MEXaHHM3MOM IIPHBOJIa BUHTA KOHBeHepa s
TPAHCTIOPTHPOBKU U OYMCTKH JTMHTA XJIOMKA.

Cucrema auddepeHInaIbHbIX YpaBHEHUH, OIMCBHIBAIOIINE IBUKCHHE 3JIEMEHTOB BHHTOBOIO
KOHBelepa umeet Buj [8,9]:

M, = f(®,);
3oy =M, —6,Ap,, = CrAp,,;
‘]np¢pea = uap (6pA¢6p + CpA(D()p) - 6/WA¢JM6 o CMAq)MS o Mmp’ (1

Jn6¢3 = upe (6MA¢3M +CMA§D&M) _j‘lmg _Mc;
A(DOP = (00 - (Dpe()udp; A¢MG = (Dped _up6¢3;
M, =M,+M,sinot+oM,

J,, an, J ., -TIPUBEIEHHBIE MOMEHThI MHEPLMI Macc Ha Bally JBMraTels, Ha BXOJHOM Baiy
penykropa, Ha Bany BuHTa; C,, C, bp , b, - xosddunmentsr kpyroBoii sxecTkocTel u

k03(hdunuenTop auccunanuii pemenHoi mepenaun u mydte; M, M, OM,- cocraBnsiomue
TEXHOJIOTHYECKON HAarPy3KH OT TPAHCIIOPTUPYEMOTO U OYHMIIAEMOTO JIMHTA XJIonKa, M = - MOMEHT CUIl
TpeHHs Ha Baly BUHTA, M ,- JBWXKYIIMH MOMEHT IBUraTels; ¢0,- YIIOBas CKOPOCTb POTOpa
nBuratens; [ - umcno map momocos; S, S, - cKoIbKeHHE POTOpa M €ro KpUTHYeCcKoe 3Hadenue; 7 -
DJIEKTPOMArHUTHAs IOCTOSHHAS BPEMEHU; |y -BCIIOMOTATENIbHAs IIEPEMEHHAs; () - KPyroBas 4acToTa
cetd, ¢, b -kodpPuUIMEeHT KPyroBol >KECTKOCTH W KOd(D(UIMEHT AucCUNANUH; a- KOIPPHUIHEHT
YUYUTBIBAIOLIUI BIMSHUAE MPEIBAPUTENBHOIO HATsLKEHHE; R- pangnyc mkusa; E- Monyns ynpyrocru; F-
IJIOIIa/Ib HOIEPEYHOro ceueHus; € - JUIMHA PEMHSL; T- nepuon xonebanwmii [10,11].

Uucnennoe pemenue cuctemsl (1) nmpoussenu Ha [1K vcnonb3ys crangapTHble TpOrpaMMBbl ITPU
CIIEIYIOIIMX 3HAYCHUSAX MTapaMeTpOB: aCUHXPOHHBIN ABurarens Y 132S5-8, P=2.2kBt; n=71006/mMuH;

U0p=1,27; Up3=20; J, =112 KFMZ;an:2,89KFM2; Jm=7,141<rM2; Cp=(200+250)HM/paL[; 6p

=(5,0+5,5)Hmc/pan; c,, =(400+420)Hwm/pan; 6, =(9,5+10,5)Hmc/pan; M;=(46+65)Hwm;
My=(5.5+10)Hm; 6 M;=(0,05+0,07) M;; M1g=(35+45)Hwm;

Ha ocHoBe pemienus cucremsl quddepeHaibHbIX ypaBHeHUH (1) MpH creayomux HaqaabHbIX
yenoBusx, t=0; ¢g=0; @pes=0; @p=0; My=0; M=0. mony4eHbl 3aKOHOMEPHOCTH U3MEHEHHUS YIIOBbIX
CKOpPOCTEH pOoTOpa aCHHXPOHHOTO JIBUTATENIsl, BAHTOBOTO KOHBEWEpa, a TaKyKe KPYTSAIIEro MOMEHTa Ha
Bajty JiBUratelis. [ony4yeHHble 3aKOHOMEPHOCTH U3MEHEHUsT My, 4 U @), TIPEICTABIIEHBI HA pUC. 3.

a

. -1
M, 10 Hn A - 10S) A 4,10°c"

301 075 WW%WWW
2,5 ] WW

2,5 i
0,70 P
2,04
2,0 1 \/V\'\/WWVV""V‘NW\/\/V\/W
0,65
1,5 M,

151 10 0,60 - - - - - -
0 0,2 0,4 0,6 0,8 1,0 1,2 t,

npu Mc =45Hm + 6,55sinax + oM,

oy
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B -1 , 2 -1
M, 10 Hu h P lOC“ A% 107c
('-:)ﬂ
3,0} 0,75
- ,’ P,
2,5
0,70¢ ¢
[
2,0 f M,
2,0
0,65f,
1,5
15 1,0 0,60 _

0 0j2 0,;4 016 0,;8 le £,2
nupu Mc =65Hm +8,5sinwt + oM,
Puc. 3. 3aKOHOMEPHOCTH U3MEHEHHUS YIIIOBBIX CKOPOCTEHM pOTOpA IBUIaTENs, Bajla BUHTA, 4 TAKKE
KPYTSILEr0 MOMEHTA Ha BaIly JBUIaTEJIs.
AHaJu3 TI0KA3bIBACT, YTO C yBEJIMYCHHEM HArpy3kd M, OT TPaHCHOPTHPYEMOIO M OYHIAEMOIO

o~
(]

auHTa B mpenenax (45-+65) Hm ymioBas ckopocTh poropa aABUrarens (HakTUYECKH OCTAaeTCs
HEU3MEHHbIM, €€ CHIXEHUs He3HauuTesnbHoe. Kpome Toro, pazmax koneOaHUil yIJIOBOM CKOPOCTH
poTopa ABUraTelsl TAK)XKE U3MEHSIETCA B HE3HAUUTENbHbBIX Npeaenax. Ho, cHUkeHue yrioBoi CKOpocTu
BUHTA C 3Ur3aroo0pasHeiM npoduiaem Oyner omytumbiM. Tak, npu M, =45Hm ¢, cHmxaercs 1o

27,2 C_l, a npu Harpyske 65HMm, ¢ ymenbmaercs g0 25,9 ct. IIpu 3TOM pasmax xonebanuii Ag,

yBenuuuBaercs ot (1,2+1,4) ¢t 1o (3,0+3,8) c'. Vsennuenue pasmaxa konebGauuii Ag@,

MIOJIOXKUTENIBHO BIUSAET Ha 3P GEKT TPaHCIOPTUPOBAHUS M OUUCTKH JIMHTA 32 CUET JIOMOJIHUTENIBHOIO MX
BCTpsAxuBaHusA. Ha ocHOBE 000CHOBaHHBIX MMapaMeTpOB pabOUYMX IIEMEHTOB BHHTOBOTO KOHBEHEpa ObLT
CIPOEKTUPOBAH U M3TOTOBJIEH ONBITHBIN 00pazel.

HcnpiTanusa pekoMeHayeMoi KOHCTPYKLMN KOHBeMepa ¢ 3urzaroo0pa3Hoil MoBEpXHOCThIO BUHTA
IIPOBEJEHBI TI0 CPAaBHEHUIO C CYIIECTBYIOIIEM BapHAHTOM B YCJIOBMSIX XJIONKO3aBOAA. AHaIu3
PE3yabTAaTOB UCIIBITAHUN MOKA3bIBAET, YTO MPU UCIOIB30BAaHUM BUHTA C 3UI3aroo0pa3HbIM MpoduseM B
(3+3,5) pa3a ymeHblIaeTcs BbLAETSAEMbIN MyX, @ TaKKe CHI)KAETCs MOBPEXKACHUS CeMSH (KOXKHIA)
xJionka. Beiienenue menkoro copa nosbiimaercs B (2,0+2,5) pa3za 1o CpaBHEHHIO C CYLIECTBYIOIIUM
KkoHBelepoM. OOmM 3PQPEeKT OYMCTKH XJIONKOBOIO JIMHTa yBenuuuBaercs B (6,0+10,5) % B
PEKOMEHTyeEMOM KOHBENEPE OTHOCUTEIBHO CEPUIMHON MAIIUHBI.

BoiBonbl. [Ipeanoxenus 3ppeKTUBHBIN KOHBEHep ¢ BUHTOM ¢ 3Ur3aroo0pas3HsiM npoduiem. Ha
OCHOBE TEOPETUYECKUX MCCICAOBAaHUM IOJIYyYEHBI 3aKOHOMEPHOCTH ABWKEHHUS POTOpA JIBHUraTeNsl U
BUHTa KOHBeliepa, OOOCHOBAaHbI MHapaMeTpbl M PEXHUMbI JABMKEHHUS CHUCTEMbI. OKCIEpPUMEHTaMHU
BBISIBJICHO, YTO PEKOMEHAYEMbIN KOHBEHEpP MO3BOJISET 3HAYUTEIbHOE YBeanueHre 3hdeKra o4ucTKu u
TPaHCIIOPTUPOBAHMSI JIUHTA.
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COBETHBI CTYAEHTAM 110 ITPABUJIAM JIOPOKHOI'O IBUKEHUSA
JIYTOYIIJIIO BAKUPOB, KOMHWJI XAKKYJIOB
[Tpodeccop AHAMKAHCKUI HHCTUTYT S5KOHOMHKH U CTPOUTEIbCTBA
JlokTopanT @epraHckuil roCyAapCTBEHHBIA TEXHUYECKUHA YHUBEPCUTET

AHHOTAUMSA: B CTaTb€ pacCMaTpUBAIOTCS BONPOCHI NPUOOpETEHHUs IpaBa Ha YIpPaBICHUE
TPAHCIIOPTHBIMH ~ CpencTBaMU. [IpOBOOUTCS KpaTKWil aHaIM3 HOPMATHUBHBIX IIPABOBBIX aKTOB,
perIaMeHTUPYIOIIKX MOPSAOK MOJrOTOBKH BOIUTENEH TPAaHCIIOPTHBIX CPEACTB.

Annotatsiya: maqolada transport vositalarini boshqarish huquqini olish masalalari ko'rib
chiqiladi. Avtotransport vositalari haydovchilarini tayyorlash tartibini tartibga soluvchi normativ-
huquqiy hujjatlarning qisqacha tahlili keltirilgan.

Abstract: the article examines the issues of acquiring the right to drive vehicles. A brief analysis
of regulatory legal acts governing the procedure for training drivers of vehicles is provided.

KiroueBble cjioBa: 6€30MaCHOCTh JOPOXKHOTO JBMXKEHHS, COONIOEHHE MpPaBUi, MEHIEXO[,
BOJIUTEIh, TPABUIIA JOPO)KHOTO JBVKEHHSL.

Kalit so'zlar: yo'l harakati xavfsizligi, qoidalarga rioya qilish, piyoda, haydovchi, yo'l harakati
qoidalari.

Key words: road safety, compliance with rules, pedestrian, driver, traffic rules.

C Tex mop, Kak 4esIoBeK N300pEN Koeco, Hayaaach 3pa CHavaia AByXKOJIECHOTO, a TOTOM TPEX-
U 4eThlpéxkoiécHoro TpaHcrnopra. C KaXIbIM ToJOM MAallMH Ha YIUIAX TOPOJOB CTAaHOBHUTCS BCE
Oosbie u 6ombiie. YToObl HE OBUIO Xaoca U aBapHil, pa3paboTaHbl crielualbHbIE ITPaBHIa JOPOKHOTO
JBIDKEHUS. YYaCTHUKAMM JIBMDKEHUS SIBIISIIOTCS M BOJAMTENH, M Temiexonasl. HecoOmoneHune mpaBui
MIPUBOIIUT K aBapHsM M HECYACTHBIM CITydasiM Ha JI0pOTax.

[TpaBuna AOPOKHOTO JABHXKEHHS - 3TO CBOJl 3aKOHOB, KOTOpPBIE PETYIUpPYIOT MOBEICHHUE BCEX
YYaCTHHUKOB ABIOKeHHsI. OHU U3A0TCS B BUJIE CIICIIMAIBHBIX OPOIITIOpP, UX MOKHO HAWTH U B HHTEPHETE.
Ilepen TeM Kak MOJMY4MTH IpaBa, OyayIIMHA BOXUTENh CAAET HK3aMEH WJIM TECTHPOBAaHHWE B MECTHOM
otnesneHny nosmmiuy. Kto He cian sx3aMeH, paBa He MMOTyvaeT, a cIaéT ero CHOBA.

JIBI>keHHe - O3TO TEPMHMH, 3HAKOMBIA C JBIKYIIUMHCS TPAHCIOPTHBIMHU CPEICTBAMH,
MeperpyKEHHBIMA JKUTIAKAMH, YETHIPEXKOJIECHBIMI TPAHCIIOPTHBIMHI CPEIICTBAMH, CTAaJIOM KPYITHOTO
poraTroro CKoTa WJIM HHOIZA PAJOM JIPYTHX >KMBOTHBIX. bojee Toro, Tonma jofed M IEIIeXo0B
(dbopMHpYeT OCHOBHOW 3JIE€MEHT yIHMYHOTO IBMKeHUs. [IpaBmia - 310 odunmanpHOE 3asBICHAE O TOM,
YTO JOJDKHO MJIM HE JOJDKHO OBITH ClIeNIaHo, YTOOBI CIacTH HAc OT Oecropsiaka U Oecriopsaaka. Takum
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obpazom, TepmuH “IIpaBuna JOpPOXXKHOTO JBWDKCHHS X ~ MPEAyCMaTpPHBACT CHCTEMAaTHYECKHE U
KOHTPOJIUPYEMbIE MEpBhI, KOTOPHIE YEJOBEK OJDKCH MPEANPUHATh Ha Jopore s 0e30macHoro
JOCTHXKEHUS CBOETO MTyHKTA Ha3HAYCHHUS.

OcHoBHbIe TipaBuiia 10pokHOTO NBIKeHMs ([IpaBmia 6e3omacHOCTH)

[IpaBuiia JOPOKHOTO ABHMKEHUS TapAaHTHPYIOT CIACEHUE JKU3HEHW C MOMOIIBIO KEJIaTeIbHbIX
croco0oB noBeeHus Ha opore. OCHOBHBIEC TPABUJIA 3AKJIIOYAIOTCS B CICIYIOIIEM:

. UtoObI HO3BOIUTS JIFOISIM HA IIPOTUBOIIONIOKHON CTOPOHE OE30MacHO Tepeceyb IPaHuILy,
a TaKke MO3BOJUTH aBTOMOOMIIIO C3a/IM BbIEXaTh 3a €€ Mpe/esibl, HaM HYKHO JIep:KaTh TPAHCIOPTHOE
CpPEICTBO CJIEBa.

. JlepxuTe TpaHCHOPTHOE CPEACTBO CJIEBA, KOIZa BBIEIKAETE C IPEKHEH JOpOTU U
BBE3KAETE HAa HOBYIO IIPU IOBOPOTE HAJIEBO.

o BriBenute aBTOMOOMIIB B LIEHTP, @ 3aT€M MIOBEPHUTE HAJIEBO BO BPEMsI TIOBOPOTA HAIIPaBO.

. CHmKaliTe CKOPOCTh TPaHCIIOPTHOI'O CPEACTBAa HA MOBOPOTaX, IIE MHOI'O 3aTOPOB, B
KOHIIE IOPOTH, Ha MepeKpecTkax "3edpa', mpu 0OroHe u B APYruX MOJOOHBIX CITydasx.

o O0s13aTenbHO HA/IEHBTE IIJIEM, HE KaK yCIOBUE, a AJIS IPEIOTBPAICHHS JIF000M TpaBMbI

TOJIOBBI HJIM JIFOOOTO HecuacThs. PaccialneHue mpenocTaBisieTesi TOJMBKO CHKXaM, KOTOpPbIE HOCHIIN
TIOpOAaHBI.

o HenpaBuibHas mapkoBKa siBiseTcst He3akoHHOM. [lapkoBka BOJIM3M iy BOIM3U NPoxoJa
MEIIeX0A0B, Ha TJIABHOW JOpore, I1e HaOIIOmaeTcs NEepenoJHEHHOCTh, KaKUM-JIM00 00pazoM
cozjarolas IMOMEXH JAPYroMy TPaHCIOPTHOMY CpEICTBY IpPH HPOXOKICHHMH, y JBeped Iro0oi
OpTaHU3aINH, YPE3BbIUAITHO OIM3KO K CBeTO(OpaM M SKBHBAJICHTHBIM CITydasiM.

. CoOmroaliTe JOCTAaTOYHYIO JUCTAHIUIO, 4YTOOBI W30ekaTh CTONKHOBEeHHS. JIr0OBIE
CTOJIKHOBEHMsI MOTYT IPOM30WTU MEXAY IBYMs TPAaHCIOPTHBIMHU CPEACTBAMH, KOIZAa MEXAY HUMHU
HAXOJIUTCSl HENpaBWIbHOE paccTosHue. BHe3amHass ocTaHOBKa BIEpENM HAYIIETO TPaHCIOPTHOTO
CPEICTBAa 3acTaBJII€T TPAHCIOPTHOE CPEACTBO C3aJM TAK)KE€ BHE3allHO OCTAHABIUBATHCS. TakuMm
00pa3oM, 3TO MOKET IPUBECTH K CTOJIKHOBEHUIO.

o Ms1 He OynaeM NPUMEHSTH MEpephbiBbl BHE3alHO. BHe3anmHoe NmpUMeHEHUe MepepbIBOB
MOJKET NPHUBECTH K PE3KOM OCTAHOBKE. TpaHCIOPTHOE CPENCTBO MOJIYUUT PBIBOK, KOTOPBIM MOXKET
MIPUBECTH K TPaBME.

. Bcerna cnenyiite ykazaHusiM COTpyIHHMKA TOJTUIMK U cUTHaNIaM cBetoopa. CoTpyaHUKI
MOJIMIUU U UX YKa3aHUS NpeJHa3HaYeHbl JJIs Hallel MoJb3bl, a He AJIs TOro, 4ToObl 3apabaThiBaTh HA
HAcC JICHbIU.

o BynbTe oueHb OCTOPOXKHBI IMpHU pa3BopoTe. Pa3BOpPOT MOXET OBITh PUCKOBAHHBIM.
Hukorna He pa3zBopaunBaiiTech, He MOCMOTPEB Ha ABMKeHUE c3aau. Kpome Toro, He OpaTh OAMH Ha
HapyLIEHHOM JIBWKeHUHU WK Ha cBeTodope. Kpome Toro, cienaiite pa3Bopot mocie nojadyn CUrHaiIoB
PYKOM M HE 3aHMMAaMTe MECTa, 3allPEIleHHBbIE ISl 3TOTO.

Emte onHa BakHast MprUuMHa COOIOIATh MPaBUIIa IOPOKHOTO ABMIKEHHS 3aKIIF0YaeTCs B TOM, UTO
MBI MOKEM 3aIIUTUTh U HECKOJBKO JAPYTUX KU3HEH CBOMM OTBETCTBEHHBIM BOXKJeHUeM. KomnyecTBo
JOofiel, Mormbammero B pe3yiabTaTe JOPOKHO-TPAHCIIOPTHBIX IMPOUCIHIECTBUN, MOXET OBbITH
ymeHblleHo. Kpome toro, Mel OyzneM mpuBHBaTh cede 3710poBble MPUBBIUKU. OTKa3 OT ynoTpeOIeHHs
QJIKOTOJISI TAKXKE YCUIIMBAET MephI IO 00ECIIEYSHHIO OE30MTaCHOTO BOJKIICHHUSI.

Jlureparypa

3. XakkynoB.K MexnyHaponusiii Hayunsiii )xypHan «BECTHUK HAYKHW» Ne 6 (27) Tom 2
Tonmsartu wmioHp 2020 1 (exxeMecsuHbl HayuHblM KypHan) 66-72 crp MEPBI TIO
[IPEYIIPEXXJIEHUIO JOPOXXHO-TPAHCIIOPTHBIX ITPOMCIIECTBUN C ITEPEXOJAMU.

5. XakkynoB.K Opnazapos A. MexayHapoausiii Hayusbii sxypHast « BECTHUK HAYKIW» Ne 1
(34) Tom 4 Tonsrtu stHBapb 2021 1. (exxemMecsuHbIi Hay4HbIH KypHan) 232-235 ctp BE3SOITACHOCTU
JNOPOXHOI'O IBMXKEHUA HA TOPOI'AX PECITYBJIMKU Y3BEKUCTAH.
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6. Mamayev G’ V MexnayHapoaHoit Hay4yHo-npaktuueckord Kondepennun «Hayka wu
oOpa3zoBanue B coBpeMeHHOM Mupe: Bbi3oBbl X XI Bekay HYP-CVYJITAH- 2019 ctp. 192-196 IIpobaemsl
YAUYHBIX TAPKOBOK U 3apyOEKHBIN OMBIT OPraHnu3aliy TapKOBOK.

JIEKTPOTEH30METPUK YCYJIJIA BUHTJIM KOHBEWEP BAJLJIAPUIATH BYPOBUH
MOMEHTJIAPUHU AHUKJIALLL.
OIIPEJEJIEHUE KPYTAIINX MOMEHTOB HA BAJIAX BUHTOBBIX KOHBEHEPOB
JIIEKTPOTEH30METPUYECKUM METO/JOM.
DETERMINATION OF TORQUES ON SCREW CONVEYORS SHAFTS BY THE
ELECTRICAL STRAIN GAUGE METHOD.
IOnnames Ko3umsxkon KomuimxoHoBHY.
AHJIIMDKOH JIaBJIaT TEXHUKA MHCTUTYTH JOIEHTH, T.¢.1. (DSc)

AHHOTamusa. Makonaza I1axTa MOMUFMHM TallyBYM Ba TO3AJIOBYM BUHTIM KOHBEHEP
BajIapuaary OypoBYM MOMEHTJIAPHHM Ba HIOBKMHHHU TaXpubaja Yiauaml HaTH)Kajapu Ba TaxJIWIIapu
KEITUPWITaH. BUHT Ba €TAKJIOBYM IOJ/ly34a Bajiujaard OypoBUYM MOMEHTIAPHU, HIOBKUHHU 3aHXUPIIU
y3aTMa KalMIIKOK 3J€MEHTIapura, MalliHa MII YHYMUIa OOFIMK XamJia y3rapull KOHYHHUSTIapu
OJIMH]IY, OOFNIAaHUIN rpaduKIapu Kypuiaan. Taxmuiuiap acocuaa BUHT apaMeTpliapy, 3aHKUPIIH y3arMa
KalHUIIKOK 3JIEMEHTIIapH XapaKTepUCTUKATApUHUHT MaKOysl KHMaTIapy TaBCUs STHIIIH.

Kanur cy3nap. BUHT, MOMUK, Kyd4, TaxpuOa CTEHIU, 3JIEKTPOJIBMUIraTelb, WIraKiIU JIUKOIIYa,
TOpPMO3Jall KypHJIMacH, TEeH30PE3UCTOP, MOMEHT, aMILIUTY/A.

AHHoOTanus. B craTthe npuBeNeHU pe3yabTaThl U aHAIM3 MOJYUYEHHBIX 3KCIIEPUMEHTAIBLHBIMU
HCCIIEIOBAaHUSAMU KPYTSILIMX MOMEHTOB U IIyMa Ha BajaxX BUHTOBOI'O KOHBeWepa AJIsi TPAHCIIOPTUPOBKU
3aKOHOMEPHOCTU W3MEHEHHUS KpPYyTSIMX MOMEHTOB M IIyMa Ha Bajly BMHTA M JKECTKOCTH YIPYIHX
3JIEMEHTOB 1IeNH NepeJadl U NPOU3BOAMTEIBHOCTH MALIMHBI-IIOCTPOCHBI i€ HU3aHHWE 3aBUCUMOCTHU
napamerpoB. Ha ocHOBe aHasin3a pe3ynbTraToB SKCIIEpUMEHTa BRIOpaHU ITapaMeTphl BUHTA KOHBeWepa 1
XapaKTePUCTUKU YIIPYTUX JIEMEHTOB.

KutoueBble ci10Ba. BUHT, MyX, MOIIHOCTb, KCHEPUMEHTAIbHBIA CTEHJ|, AJIEKTPOIABUIATENb,
KPIOKOBasl TUNIACTHHA, TOPMO3HOE YCTPOUCTBO, TEH30PHBII PE3UCTOP, KPY TSI MOMEHT, aMIUIUTY/A.

Annotation. The article presents the results and analysis of the torques and noise on the screw
conveyor shafts obtained by experimental studies for transportation, the patterns of change in torques
and noise on the screw shaft and the stiftness of the elastic elements of the transmission chain and the
performance of the machine are built where the dependence of the parameters is lowered. Based on the
analysis of the results of the experiment, the parameters of the conveyor screw and the characteristics of
the elastic elements are selected.

Key words: screw, fluff, strength, experimental stand, electric motor, screw plate, braking
device, strain gauge, torque, amplitude.

Kupnm. Mapxyn BUHTIM MOMUK TallyB4M Mappakiv BaJl MOMUKHU TapHOB OYiina0 Tamuiau.
bu3 taknug sTaérraH BUHTIM TO3ajarnyjia BUHT Happard TYJIKMHCUMOH KWiMO TaiépnaHran OYmuo,
TalIMIaéTraH MOMUKHY TUTHJIMIINHY OIIMPAaN, HATHKAAa MOMUK TapKUOUIark YNKUHIMIAP aXpaauo
ceTKajgarn KOOWK THPKUILIApUIAH YMKUO KETHMIIM WHTEHCHUBIAmaau. TabKHUIIall JIO3UMKH, BUHT
103acHuiary TYJKUHHY MOMUKHH SIHaJia SXIIMPOB TUTHIIMILINTA Ba caMapalid To3ajalllira acocaH BUHT
BaJIM Oypyak TEe3JIMIH y3rapuumra Kynpok 6ornuk 6ynaau [1,2]. UyHku Oypyak TE3TUKHHU Y3rapHIIu
Oypyak Te3JNaHUIIMHU XOCHUJ KHWJIAAH, SbHU KYIIMMYa UMIOYIbC Kydd maijgo Oynanu. By Toszamamn
camapacunu oprtupaau. LLlyHuHT yuyH Ta)XpuOaBuil TaAKUKOTIAp/ia BUHT BAIKUJArd Xam/1a €TakJIOBUU
10J1/1y34a BauAaru Oyp4ak Te3IMKIapHHU Y3rapyil KOHYHUSTJIApUHHU aHUKJIAI MyXUM XUCOOIaHAIH.

TaxpubéaBuii TaAAKUKOTJIADHM YTKA3MII MeTOAMKACH. MOMHMKHU TallyBYd Ba TO3aJIOBUU
BUHTJIM KOHBEHEPHU TaBCUS KWJIMHTaH KOHCTPYKIUSACH TaXpuba Hycxacu Tau€piaaHau Ba TaxpuOaBui
TQAKUKOTIApHU  YTKa3um Oyitmua Mapxkyn ycymwiapaad — ¢Qoiimananunau. 1-pacmaa  sHTH
KOHCTPYKIIUSAaTd BUHTIN KOHBEHEPHUHT TaKpHOa Hycxacu KYpUHHILIApU KeITupuiras [1].
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1 —pacM. SIHI'M KOHCTPYKUMSIM KOHBEHEPHUHT BUHTH BaJIMHU YMYMUH KYPUHUILIY.

FOxopuna TabkuIaraHUMHU3€K, BAHTIIM KOHBEWEp SKCIUTyaTalluOH KYPCATKUWIAPUHHN OLIHPHIL
MaKcaJuaa, y3aTUIl MEXaHU3MHUJa KaWUIIKOK SJIEMEHTIApU OYiraH 3aHKUpPHU Y3 HUYUTa OJraH
MEXaHM3M KYJUTaHWIraH [2]. 2-pacMa TaBCHUsl KWIMHITAH 3aHKUPIIA y3aTMa KYPUHUIIM Ba 3aHKUPHU
TApPKUOIN POJIUTH TAPKUOMH KHCMIIApH Xam/ia Taiépiainl yuyH KOJUIUIAp KYPUHUILTIAPH KEITHPHIITAH.

MOMUKHH TalllyBYU Ba TO3aJIOBYU TYJIKWHCUMOH F03aJM BUHTH OYIIraH KOHBEHEPHUHT TaXpuoda
CTEHJIMHUHT 3JIEKTPOTEH30METPHUK cXeMacu 3-pacMmaa Kentupuirad. Taxpuba CTeHIM UIlTa TylIraHu1a
ANEKTpOABUTaTEeNb | BapuaTop 2 opKaiu xapakaTHu mydra 3 opkaiau penykTtop 4 ra yzaranu. CyHrpa
XapakaTHU TaBCHs KUJIMHIaH 3aHXXHUPJIM y3aTMa OPKaJU BUHTIM KOHBEHEPHUHI BUHT BaJIUra y3aTaju.
WNimun BuHT Banugard OypoBYM MOMEHTHH YIYall YYyH MOC paBHIlJla Bajira TeHzopesuctopruap 10
ENUINTUPWIraH. BUHTIN BaJHUHI MKKMHYM y4yura TopMmosniaml Kypuwimacu 11 ypuarwiran. Baaausr
UKKUHYM y4ura TokocéMHUK 12 Ypuatunran. Arduino (AIII) mwmxpoxontpomiep 13 opkamu
MaixyMoTiap kommtorep 14 ra yzarunaau [3].

OnuHraH HaTKanap aHUKJIHMK Japa)kaCHHH OLIMPUIL MaKCcaJauaa CHHOBIAP 3 MapTagaH OUp XUl
pexxumaa Takpopuil yrkazwnan. CHHOBIAp SKyHHIA TaXpHOa CTEHJHWHT BUHTIM Ba ETAKJIOBUU
10J1/1y34a BaJslapy CTAaTHCTUK TapUpOBKa KWIMHIM. byHaa maxcyc puyar Tait€pnanul, yHUHT Oup y4uu
UIIYM BaJHUHT Oup yudura 0oibT €piamuia MaxkKamjaaHMO, MKKMHYM Y4YMra 0K OCHII YYYH Maxcyc
WJITAKJIM JINKOITYa YPHATHIIIN.

M I

Sl | WEL

1) 2) 3) a6 N

| - K1 acoc, 2 — YK acocia TypyBuH  a — TAlIKH XaTKa; O — INIKII XamKa;
TILTHHIP, 3 — IPECCI0BII BIYIIKA. B — BIIIIK.

2-pacM. TaBcusg KWJIMHTAH 3aHKHAPJIM y3aTMa YMYMUH KYpUHHIIM Ba 3aHXUP POJMITHHU
TapKUOUi KuCcMIIapu.

DKclepuMeHTall TaAKUKOTIap/a 3aHXUPJIM Y3aTMAaHUHT 3aHXKHUPU TapKUOWAAard KaWHIIKOK
dNIEMEHTH y4yH pe3uHa Mapkamapu 3 xuin (MBC-3825, MBC-B-14D, MBC-3826) kunu0 onuHIu.
Taxxpubanap HaTWXKacula TaBCHUsS KWIMHTAH 3aHXKUPHU TapKUOIM POJUTU TaW€prnaHAu, YHU
nemenTanusuiadrad mynar 10, 15, 12XH3A, 20XH3A napnan taii€pnanau. TaBcus 3THiIran 3aHxup
TapKUOIM POJUTU TEPMHUK HMIUIOB OEpHIIraH Ba LEMEHTAIMsUIaHTaH mynar 15 Mapkanu mMaTtepuaniiaH
Taiépnannd Kartukiauk kypcarkuun HRC 50 tenr Oynumm taBcus STHIMOKAA. TapKuOau poIuKIN
3aHXKUPIM y3aTMaHU Tai€prnamiga BTylIKara WYKM Ba TAIIKU XaJKaJld POJIMKIAPHU >KOUIAIITHPHO
POJMKIIap Opacura Maxcyc jerikanar enumu cyptunud MbBC-B-14]1, MBC-3826, MBC-3836 mapkaaaru
XOM pe3uHanap 6unan Tyaaupuny. Keiinnuanuk kepakau 6ocum Ba 140°C Temneparypana 30 MuUHYT
JTaBoMuIa yuuaHuO Typuiau [4].
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2

3-pacMm. BUHTIIN KOHBEHEpHUHT TaKprOa CTEHIMHUHT 3JIEKTPOTEH30METPUK CXEMACH.

Oy epna 1 — snekTpoaBHrarens; 2,4 — TacMalli y3aTma; 3 — Bapuartop; 5 — peayKkTop; 6 — I0KOpH
tacupuanr ky-037 mapkaau TOBYII MOAYJIH; 7 —3aHXKUPIHM y3aTMa; 8 —00THK TaxoMeTp; 9-BUHT BaJH,
10 — spum Kynpuk ycyauga eIuMMIIaHTaH TeH3opesuctop; 11 - Topmoznam Kypuwimacu; 12 —
TOKOChEMHUK; 13 - Arduino (ALIT) mukpokoHTposuIep; 14 — KoMmtoTep.

Taxxpuba HaTHKAIAPH Ba TAXJIWIN.

Taxxpubanap/a BUHT BajluJary Ba €TaKJIOBYH 0J/1y34a BaJuaru I0KJIaHUIITHU aHUKJIAl MyXUM
xucobnanaau. 4, 5 Ba 6-pacmiap/ia MOMUKHHU TalllyBYU Ba TO3aJIOBYU TYJIKUHCHUMOH FO3aJM BUHTIU
KOHBEep BUHTHU BaJluJary Ba y3aTMaHH €TaKJIOBYM F0JITy34a Bajauaaru OypoB4M MOMEHTJIAPHU Y3TrapHIll
KOHYHUSITIapU KenTUpWiIrad. Taqkukomiap HaTWKalapy IIyHU KYpPCAaTIUKY, BUHT Ba IOJAy34a BaIuJIard
OypOBYHM MOMEHTJIAPHUHT Y3rapuill KOHYHUSTIAPU aCOCAH TEXHOJOTHK KapIIMINKHU, BUHT CUPTUAATH
TYJIKUH aMIUTUTYacu Ba KaJaMHUHH Y3rapHilura Kympok Oofnuk Oymanu. MomHKIapHU TeOpaHUII
aMIUTUTY/IaCH TYJIKUH OallaHUTUTUHA Y3rapuinura 0orIuK OYyiica, TeOpaHuIl 4acTOTaCH BUHT CUPTUIATH
TYJIKUHIAPHU KajamMura OornuK Oymamu. OcuuiorpamMMaliapHH TaxJIWINra Kypa BHUHT BalHJard
MOMEHTHU TeOpaHMII aMIUIMTYJAcH 3aHKUPIM y3aTMa €TakKJIOBYM IOJy34da BajuJard MOMEHTHU
TeOpaHuIl aMmIuTyaacura Hucoara (1,0+2,5) 6apobapra karta Oyauim MyMKuH [5].

OnuHras ocruiiorpaMMaiapHi KaiTa HIIUIall aCOCH/1a MOMUKHU TalllyBYM Ba TO3aJI0BYM BUHTIH
KOHBeiep Banmuaard OypOBUM MOMEHTHHU HWII YHYMHUTAa Ba TYJIKUH aMIUIMTYAACHHU Y3TapuIIUra
OornukiMk rpaduxnapu Kypwinu. Kypunran rpaduxiap 7-pacMmiaa kentupwirad. ['padukiap
TaXJIMIMra acocaH KoHBeiep i yHymu 2,7-10% kr/c gan 3,2:10% kr/c rada ommpuirasia KoHseiiep
BUHTH Balujard MoMeHTHH h=4,5:10" m 6ynran xomaa 66,2 Hv nan 72,1 Hm raua optummra onub
Kenca, TYIKUH ammutygack 7,5-107 M kumu6 omunranna M, xuiimartmapu yprada 91,7 Hm raua

etagu. m yaymunu 4,5:10% Kr/c raua opTUIIM BUHTAArH OypOBYM MOMEHTHHUHT YpTaya KuiiMaTiapuHu
(145+160) Hm raga oprummura oau0 Keluid MyMKHH. BypoBuM MOMEHTHHM OpTHIIM cap( KyBBaTWHU

. 2
KynalTupaaym, MalllnHa Uil pecypcuHu kamaintupaau. LLlyHuHr yayH 1 p < (4,2 - 4;5) 10% ke JlaH

. -3
OLIMpMAraH XOJjJa BUHT O3WAArU TYJIKUH aMIUIMTYIacu h< (1;2 71;4) 107y OynuIM Makcajara

MyBOoQUKIMp. JICKHH MOMHKHHU TO3aJIalll caMapacHu Kym XoiaTriaapja OypoBYM MOMEHTHHUHT Y3TapHIil
yacToTacura xam OoFnmukaup. by aca BUHT cupTuaaru TYJIKWH KaJaMAHU TaHamra OOFuKaup [6]. 4-
pacmaa kentupuiaran M, Ba M, OypoBuM MOMEHTJIApUHM T€OPAHUII YacTOTAIApU TYJIKUH KadaMH
1,2:10" m oynran xamaa (2,0+2,5) I'm 6ynca, 6-pacMaa KeATHpPUITaH OCHUIOTpaMMalapaa TYIKUH
kamamu 0,6°107! 6ynran xomnnaa, redpanum yacroracu (3,0+4,0) I'ny vy Tamkun sragu. bynna M, Hu
TeOpaHUII YaCTOTACUHU OPTHINA MOMUKHHU KYIIMMYa TUTHJIUIINTA, TO3aJalll caMapacuHU OPTHIINTA
omu6 kenanu. Jlekun M, HM TeOpaHUII 4YACTOTACMHM OpPTHUINM OWJIaH 3aHXHUpJIM y3aTMa Ba

peaAyKTOopaaru TUIJIN y3aTMaJiap/ia 3ap6aHH, HIIKAJIaHWII Ba CAUPUIIMIITHU OPpTHUIIIUTA [0))14(3) KC1aau. By
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¥3 HaBOaTuaa MIUIall pecypcuHu kamantupamu. LIlyHMHT mapamerpiapHu KuiMaTIapyuHU, alHUKCA
BUHT ro3acufard TynkuH kKagamunu (0,8+1,0)107" opanurupa onum TaBcus >THiagu. 8-pacMiaa
KeNTupuiarad rpaduk OornmaHunuiap Taxjauiaura acocan AM, uu Ba AM , HM KaMaWTHUpUII y4yH

tynkun ammatygacuan h < (1,2 +1,4) -107° opanunaa oauHAIIKE MaKcaara MyBOGHKIMp [7]
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h=4510"M

6y epna, N =28auin/ mun; Tynkun xanamm - 1,2 10" Hp = 2,8102 xelc.
4-pacM. MOMHKHY TallyBYX Ba TO3AJIOBYM TYJIKHHCHMOH F03aJIM BUHTIM KOHBEHEp BUHTH BaJIUary Ba
y3aTMaHU €TaKJIOBYH IOJIIy3ua BaJIUIard OypOBYM MOMEHTIIAPHU Y3TrapuIill KOHYHHUSTIIAPH.

IOxopuaa TabKkuaIaraHUMU3CK, BHHTHU Xapakalra KENTUPHINAA TapKUOIM KaHHIIKOK
ANEMEHTIIA POJIMKIM OYJraH 3amKUpPIM y3aTMa KyJUIAHWITaH. 3aHKHPIU y3aTMaja Fojay3dajiap
TUILIApU Ba POJMKIIAP OPACUIArH TAbCUPJAH Xap UKKUCH XaM €IUPHIIAIN, NIOBKUH KyIasay, UIIIamt
pecypcu kamasiau. by aliHuWKca Baijmapjard MOMEHT Ba Oypdyak TE3NMUKIApPUHU KaTTa aMIUTUTYyAa
TeOpanummaa canouii okubamiapra onu® kemaau. LIyHMHr ydyH 3aHXHp POJMTHHUHT DPE3WHAIU
BTYJIIKACUHM KEpakiu OWKPIUKIArM pe3rHa MapKacUJaH Tal€praiin, HIIKAIAHUI, eTUPITHUIIL,
3apOajapuHu camapaly KaMaiumura om0 kemaaw. 9-pacMja MOMHKHHM TallyBYM Ba TO3aJOBYH
TYJIKUHCUMOH 03aJI BUHT/IM KOHBeWep BUHTH BaIHJIAaru Ba €TaKJIaHYBYH FONAy3ua Baduaard OypoBuu
MOMEHTHHU Y3rapuill KOHYHHSTIApW 3aHKUPHUHT TapKUOIU POJHMTH PE3WHAIM BTYIKACUHU TYpIIH
MapKayapiari pe3uHanap KyJUIaHWITaH XOla KeATHpWiIrad. TaxxpubaBuil TaJKUKOTIapia KaHUIIKOK
Brynkanap MBC-1338, MBC-3826, Ba MBC-B-14 mapkanu pe3uHanaH Taii€piaHraH BapuaHTJIApHU
TaKKOCIa0 KYpHIIIH.

A, 1OF e g AL 1OF v

9,0

6,0 26 2,‘3 3| '2 Hp 0t/ e 4,5 6,0 7.5 P2, 107

-3 — .

Oy epaa, 1-h=4510"n; Oy epaa, 1-AM = f(h);
-3 . -3 .
2-h=6,0-10"m: 3-h=75-10"m. 2—AM3=f(h),

7-paCM. MOMI/IKHI/I TaIJ_IYB‘-II/I Ba TO3aJI0BUYU 8-paCM. MOMI/IKHI/I TaI_Hy'B‘-II/I Ba TO3aJIOBUYU

BUHTJIM KOHBeWep Banuaaru OypoBYM MOMEHTHU BUHTIM KOHBEHEp BaluJard Ba Yy3arMma

50018 yHyMI/IFa Ba TS'/J'IKI/IH aMl'IJ'II/ITyI[aCI/IHI/I C€TAaKJIOBUHU BaJugaru 6ypOB‘II/I MOMCHTHUHTI

y3rapuimra OOFIUKINK rpaduKIapy.
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TeOpaHuIl KaMpOBUHH TYJIKUH

Oanmanurura OOFIMKINK rpaduKIapy.
OnuHras ocuuiiorpamMmmanap TaxJIMiIura Kypa KOpH OMKPIUKIArd pe3uHa MapKacHuliaH, Yu3Maaaru
MBC-1338 pesuna mapkacunan, ouxpmuk 31,7°10° H/M Kynnanuirania BUHT Baauaru OypoBUH
MOMEHT TeOpaHHIILIAPH JKy/a KHUHUK, arapaa 6,42°10 H/M 6uxpiukka sra MBC-B-14 mapkanu pe3una
unuiaTuiaragaa MoMukHu teOpanumn amruutyaacu (0,8+1,0) Hm raua eragu. Ocuuiiorpammaliap
acocuJla MOMHMKHU TalllyBYd Ba TO3aJIOBYM BHUHTIM KOHBEHMep 3aHKHUpJIM y3aTMa IoJay3uaiapu
Bajulapujard OypOBUYM MOMEHTHHU TEOpaHWII KAMPOBHHH 3aHXHUDP POJHIY KAWWIIKOK BTYJIKACH
OUKpIUrura 60FIUKINK rpaduxaapu Kypunau (10-pacm). bysna 6ukpmuk 4,5:10° H/M nan 35:10° H/m
rada oprranuna AM , xuitmartiapu 0,88 Hm gan 0,34 HMm raua HOUM3MKIM KOHYHUSITIA Kamasiu [8,9].

M I0AM
r'y
M
a
55 Irlul_—l-\., PR AN II-."-"-IJJ-"I-‘. b ‘|I.I_.\,'_-I-_- i .I‘.II‘IJ- :..‘_-.A’.,.,','ﬂf_ i J'- .'.‘I|. P '\4 i II-_‘. '-'u..""-'-'.'t-"-'." » Ip. ™ '_-_-_IJ,__.,; ,-,l\1l||'
45 a0 "*““"-'i"""t"l.lr;-“'-‘ o d,'v"n"e ]If.f‘hw'. 'Hﬁt‘.h||l'v'.""'"."m"'."n"-'ﬂ.'l' H'IL'IIU PR Ty PR j. 'I'r.'\’ Al ..|| T .:.’ M JuJ..lJ(
: AN 6
M,
3.5
25

0 15 3.0 45 6,0 7.5 9.0 10,5 120 135 150 165 18.0 t,c'

9-pacM. MOMUKHM TallyBYM Ba TO3aJOBYM TYJIKMHCUMOH F03aIM BUHTIM KOHBEHEp BHUHTHU
BaJIMJary Ba €TakJIaHyBUH FOJAy34a Bajluaru OypoBud MOMEHTHH Y3rapyil KOHYHUSTIAPH.
JlexnH KalMIIKOK BTYJIKa XMCOOMTra €TakJIOBUHM 0Jty34a Basuaard AM | Hu TeOpaHuIl aMIUTUTYIAaCcH
nesipnu (3,0+3,5) 6apobap kam O6Ynaau. ILlyHUHT yayH 3aHXKUP TApKUOIW POJUTH KAUHUIIIKOK BTYJIKACH
MBC-3826 mapkanu pe3uHajian Taitépnanumm Ba Oynaa Cp=15,5-10° H/M 6Ymuim TaBcus KMIMHAIH
[10].
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0,25

T
o 9,0 18 27 36 Cp.lO H/u

oy epua, L= AM, = £(C,); 2-AM,=f(C,); n,=28-10°%e/c

10-pacM. MOMHMKHM TalllyBYM Ba TO3aJIOBYM BUHTIM KOHBEHEP 3aHKUPIIM y3aTMa I0JAy34aIapu
BaJulapuaaru OypoBYM MOMEHTJIApHU TeOpaHUII KaMPOBUHHU 3aHKUP POJIMTMHUHT KaWUIIIKOK BTYJIKACH
OuKpiurura OOFIUKINK TpauKIapH.

XyJjoca. MOMUKHU TallyBYd Ba TO3aJIOBUM TYJIKWHCHUMOH I03aJld BUHTIM KOHBEHep BUHTH
BaJIMJIard Ba y3aTMaHU €TaKJIOBYH FONy3ua Bajuaard OypoBUYM MOMEHTIIAPHU Y3TapHIll KOHYHHUSITIapH
oNMuHAU. BUHTIN KOHBelep XapakaT KOHYHHM Ba IOKJIAHHINTra IOPUTMAJard TaBCHUs KUJIMHTaH y3arMa
3aHXKUPUJIATH PE3UHAIM BTYJIKA TAbCUPU aHUKJIAH]IN.

doiianaHuirad agaduérnap pyixaru.
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TAIITYBYH BA TO3AJIOBUHA BUHTJIM KOHBEVMEP BUHTH NTAPAMETPJIAPUHU

ACOCJIAILL
HA OCHOBE TAPAMETPOB ITHEKOBOI'O KOHBEMEPA C KOHBEHEPHBIM "
OUYUCTHBIM HTIHEKOM.
BASED ON THE PARAMETERS OF A SCORPION CONVEYOR WITH A
CONVEYOR AND CLEANING SCORPION.
FOnoawee Kozumorcon Komunsconosuu
Anousxncon oaeram mexnuka uncmumymu m.gh.o.(DSc)

AHHoOTaTUMsA. MaKoJiajia maxTaHy TAllyBYM Ba TO3AJIOBYM BUHTIIM KOHBEHEP KOHCTPYKUIUSICUHU
UIad 4YMKWIN, BHUHT TMapaMeTpliapuHH acocjall HaTwxkanapu kentupuirad. KonBeilep BHHTH
XapakaTujia TPAHCHOPTUPOBKA KWJIMHAETraH MaxTta Oymarun OWiIaH TabCHUPINAIIYB XYCYCHSTIAPH,
Oornanumn rpadukiapu Kypuirad. [lapamerpnapauar Oofrnanum rpadukiapy TaxJIHIapura acocas,
eTapiM Japaxaza To3aJjialll caMapacy Ba IOKOPH WII YHYMHUHH TabMHHJIAMAWUTaH BUHTHU KYTapUIUII
Oypyaru KuiiMaTiaapu aHUKJIaHTaH.

Kanur cy3nap. Buntinu xonseiiep, kKyTapuiuii Oypyaru, Auamerp, Oypuak Te3JHK, TYpIH 103a,
3rpU CUPTIX TEIIMKIAP, WIIKAJAaHUII, Macca, MHEPLHUs, MapKa3laH KOYMa, peakius, XaBO TE3JIUIH,
TPaHCIIOPTUPOBKA.

AnHoTaruus. B 1aHHOW cTarbe NpPENCTaBICHBI pPE3yibTaThl Pa3padOTKH KOHCTPYKIHH
ITHEKOBOTO KOHBEHepa Il TPAaHCTIOPTUPOBKU M OUYMCTKH XJIOTKA, a TakkKe 000CHOBAaHME MapaMeTPOB
mHeka. [locTpoeHbl XapakTepUCTUKU B3aUMOJACHCTBHS C TPAHCHOPTHUPYEMBIM KYCKOM XJIOINKAa MPHU
JBIDKEHUH [ITHEKOBOTO KOHBeWepa u rpaduku coenuHeHus. Ha ocHoBe ananm3a rpadMKoB mapaMeTpoB
OTIpe/ieTICHBI 3HAYSHH yTIa HAKIJIOHA IITHEeKa, 00eCIIeYnBarOIINe TOCTATOUHYO0 3 (HEKTUBHOCTh OUUCTKU
H BBICOKYIO TTPOU3BOJIUTEIBHOCTD.

KuiroueBble cjioBa: BUHTOBOM KOHBEWeEp, yrojl MoAbeMa, JUAMETP, paguanbHas CKOPOCTb,
ceryaras MOBEPXHOCTh, OTBEPCTHUA C MCKPUBICHHOW NOBEPXHOCTHIO, TPEHUE, Macca, HHEpIus,
[EHTPOOEKHAs CUJIA, PEAKITUs, CKOPOCTh BO3AyXa, TPAHCIIOPTUPOBKA.
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Abstract. In this article, the results of the development of the cotton transportation and cleaning
screw conveyer construction, and the justification of the screw parameters are presented. Characteristics
of interaction with the transported piece of cotton in the movement of the conveyer screw and connection
graphs were built. Based on the analysis of the graphs of the parameters, the values of the screw pitch
angle that ensure sufficient cleaning efficiency and high productivity have been determined.

Keywords: Screw conveyer, elevation angle, diameter, radial velocity, mesh surface, holes with
a curved surface, friction, mass, inertia, centrifugal force, reaction, air velocity, transportation.

Kupum. MabaymMKu, BUHTIN KOHBEHEp ¥3 MUMa XapakaTcu3 TpyOagaH ubopar 0yiaud, yHUHT
MACTKW KUCMH SPUM LMJIMHJP MIAKJINTA ATa, YCTKU KONKOFH EMUITaH Ba YHUHT YKU OYiina0 Tpy0a numnra
YpHaTUIauM, MOJIIMITHUKIAPIATH IOpUTMa BUHTH TpyOa yctura ypHatuiaau. TpyOaHUHT AaCTKH UIITYH
KUCMHU TYp ro3acu makiuna Ttanépmananu. IOkHWHT TpyOa OVitma® xapakaTjaaHWIIM alIaHyBYd
BUHTHHUHT OypUJIHIUTIapH OMJIaH amaira ommpuiaau [1].

Mamxyn BHHTIM KOHBeilepiapAa Tojdald MaTepHaJIapHU, alHMKCca [axTaHW TallWiia
MaTepHATHUHT €Tapid Japaxana THTWIMAraHaura cababimy, YWKUHAW eTapid  Japaxkazaa
To3anaHMalu. byHnan Tamkapu, BUHTIU CUPT Ba TOJAlIM MaTepual YpTacuaaru UIIKaJIaHWII eTapiiu
aMaciuru cabadnu, yaap Talluil NalTruaa opKaaa Kojiaau, Oy aca Toajid MaTepraiHy (I1axTa Ba BUHT)
KYIIMM4Ya MEXaHUK MIMKAcTIaHUIIUra oiaud kemamu. Tonmanu marepuaniard BUHTIM CUPTHUHT Y3apo
TabCUPH OUp HYHAIWIIIA MOHOTOH XOJIJIa, TOMMHK XapaKaTIaHyBUM Kyd OwWJIaH comup Oynamu, Oy
yJAapHU To3ajall camMapaJopiuruHu TabMuHIamaiau. CeTKanu CHUPTHUHT KOHCTPYKCHUSICH IMaxXTaHU
Maiia apananmManapuaaH HHTEHCUB TO3a1all MMKOHUHU Oepaju

BunTiM KOHBeliepaa mnaxra OyJaruHM TYPJAM 1032 YCTHAA BHMHT CHPTH Oyiin4a
XapakaTJaHWIIMHU TaxXJWwiM. TaBcus STWITaH maxTa OyIakiapuHU TO3ajlalll Ba TPAaHCIOPTHPOBKA
KWJIWII KOHBelepua rnaxra 6yiaruaan YNKUHIUIAPHA caMapalii aKpaTyull MaKcaJau/ia TYPIu 103a1aru
TEMIMKIIAp 3TPU KWIMO BUHT CHPTIAPUHHUHT Oypyarura TeHr Kuiaub orma »Tu0 Oaxkapmiaran. [laxra
Oy7IariHW BHUHT CHUPTU OWJIaH TabCUPIANIYyBUIATW XapakaT KOHYHHMHHM aHMKJIAIl XamJla BUHTHU
KyTapuauil OypyarHy acociaml MyXuM xucobmaHaau [2].

l-pacMaa BHMHTHM MaxTa Oyiarura TabCHpJAIIyBUAArM XUCOO CXeMacH KeITHpWIraH. XUcCOo0
CXEMaCUra acocaH naxra 0yJ1arMHu TpaHCIOPTHPOBKA KUJIHIL Ba TO3aaLll )Kapa€Hu/a Ky Huar Ky4wiap
Tabcup Kunaau: G-oFupiuk Kyuu; R-maxra 6yaarura BUHT CHPTHHH PCAKIHS Ky4H; Fx-XaBO OKUMMHH
Tancup Kyuu; Fy-Kopuonuc Kydu; F\-MapKas3iaH Kouma Kyd; Fus-TlaxTa OYnaru GuIaH BHHT CHPTH
OpacuIary NIIKATaHHUII KydH; Fy-llaxTa 6YIarHUHT TYPIIM 1032 OUIIaH HIIKATAHHII Kydu; Fy-uHepIms
Ky4H.

[TaxTa OynmarvHU TPAHCIIOPTHPOBKA Ba TO3ajall 30HACHAAa KOHBEHEp BUHTH CHUPTHAATH
xapakatuHu “X” Ba “Y” Yknapu Oyinad anuxiam yuyH JlarpawxkHuHr Il-raptubnu TeHmamacuaan
dornanann6d anukianau [5,6]:

my X= Fus-FropSinp-FurCosal (1)

My Y= Fup-Fx-FropCosP-FurSina-R

Oy epza, my -JIMHT Oyyaru Maccacy; J-MapkasiaH KouMa Kyd BeKTOpuHH “X” YKu OUIaH XOCHII
KWJTYBYH Oypyard; o-BHHTHHU KYTapHJIUII Oypyary.

[TaxTa 6YnaruHu BUHT CUpTH OwiaH MIIKanaHuim Kyud Fu,=fzRHM Xxamaa naxra 6ynaru y yxu
Oyiinab XapakaTu HOJITA TEHT Je0 Kapairania, Kyiugaru nuddepennnan TeHriiamMma Xocuma 0yiaam:

My X=muwZReSinp+fFop-fKV2-fimuwZ ReCosP-fuf: my gSina-fi magCosa  (2)

By epna, ms-xoHBei#ep BUHTH Oypuak Te3nury; Re-BUHT paguycy; fs, fi-maxra 6ynaruau BUHT Ba
TYpAu 1032 OWIaH MIOKaJaHUII KOdPQPUIEHTIapu; Vx-XaBO OKUMHU TE3JUTH; g-3PKUH TYIIUII
Te3JTaHUIIIH.

[TaxTa 6ynaru KoHBelepaa To3ajlall Ba TPAHCIIOPTUPOBKA KWJIHII Kapa€Hua OemTa S3pKUHINK
napakacura sra Oymaau [3]. ByHna dakar Typnam ro3ara Tuk HyHanmum Oyiinua maxTta Oyiaru
xapakatnanmaiiau. Ilaxra OynarmHM xapakaTuaa YHHMHT TOJIAJJApUHU Y3ap0 YWTAJUIAHWUIIM Ba
[IMKACTIAHUIIUHE KaMalTHPHUII YUyH 0-OypuarvHu OoNTUMall KHHMaTu OUp 3yMaru xapakaruja sibHu
t—0 , 6ynranmma, X=0; X=0; X=0 ne6 KapajraHaa aHukiaHagu. YmOy xomartnaH (oiganaHuo
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KOHBEHep BUHTUHU KYTapUJIUII Oypuyard, sbHU NaxTa OyjaaraHd TabCHp OypyardHU aHUKJIAIl MyMKHH
oynanu [3.,4].

bynna (2) nan kyinaaru nudoma kenud 4uKau:

fsFiop- muwz ReSinB-fK V2 -fimuwz ReCosp-fuf: mugSina- fr mngCoso=0 (3)

Haxma ovuazu

1-pacm. IlaxTa 6YnaruHu KOHBeHep BUHTH TabCUPHJArM Kywiap BEKTOpJIapuHHU H(OIaTOBYM
XHUCO0 cXemacu.

MabnyMku maxta Oynard BUHT CHpPTHAA CakiIaHuO, TYpnu 1o3a OVitnad onub yTuinranga
CHpIaHMII OYIHUIH Kepak sMac. byHaa maxra Oynaru BUHT cuptuaa Koiaau. [laxra 6ynaru (JTMHT) BUHT
cuptuaa cupnanMacauru yayH f=1,0 6ynmumm kapanagu. Tpuronomerpuk Oornanunuapra [9,10]ra
acocaH:

Sino+Coso=v2 Cos (% —a) 4)

ByHna BUHTHU KyTapuiaui OypyarnHU aHUKJIam GOpMyIacHHU XOCHIT KUJIaMU3:

s
a< 1 A
A=arcCos[f;Frop- HKVZ — fmuw2RyCosB-maw2R,Sinp] ﬁ (5)
5 frmng

MacajaHu COHJIM e4MMM Ba HaTHKajJap Taxjaujad. KoBelepHUHI BUHTHHHU KYTapUIIMII
OypuarHu aHuKiam wudogacu (5)HM COHJIM EUYUMHUHU TMapaMETPIapHUHT KyWuaaru OOINUIaHFUY
KuiiMaTnapga amanra  ommpuimd  [5,6]:  mp=(0,15+0,85)107kr; £,=(0,3+1,0); £=(0,2+0,4);
0=(3,0+4,0)c’!; 2=9,8M/c?; Ry=0,15M; t,=0,21M; 050=30°; B=(25°+35°); Vx=(0,45+1,2)m/c; K=(0,2+0,3)

KonBeitep BHMHTHM KyTapuwiuil OypuarMHd aHUKJIAlla COHJIM eduM Pynre-kyrta OXM
nactypujad ¢oiinananu0 amanra omupunau. Hatmkana cucremMa napaMmeTpriapy Ba BUHT JTUAMETPH,
Oypuak TE3JIMTH, MMaxTa Oyiard BUHT CUPTH Ba TYpJIM 103a OWJIaH MIIKaJaHUIIU KoddduueHTIapu,
naxra Oyjaru mMaccacH, XaBO OKMUMH TE3JIMTMHU BUHT KYTapuInll Oypuarura TabCUPUHHU KYpcaTyBud
rpaduK KOHyHHSATIap onuuau. JKymianaH 2-pacMmja KOHBEHep BHHTH KYTapWiIUIl OypuyarMHUHT
Vy3rapuimHU maxrta Oyiarm maccacu Ba BUHT JAMaMeTpHUra OOFIMKIMK TpaduKiIapu KeNTHPHITaH.
Mabnaymkn naxrta Oymard MaccacMHH OPTHIIM YHHU TPAHCHOPTUPOBKA KWIMIIHM KUMHUHIAIITHPAIH.
bynna BuUHT kyTapunuin OypyarvHu eTapiuyda KamMaTupum tanad stuianud. OnuHran OOFJIaHMII
KOHYHMSTIAPUHM TaxJIWIura kypa, maxra 6ynaru maccacu 0,15:10krnan 0,8:10krraua
optumnaa Ba Ry=0,2m Oynranuia, koHBelep BUHTUHHM KyTapuiaui Oypuaru 21,8° man 13,1° raua
HOYM3HKJIM OOFIaHuIga kamainb 6opaau. Jlekun, Rs=0,11m 6ynranuaa, “o” Oypyarura naxra Maccacu
TabCUPHU JESPIIHU Mapajied paBullia optaau, Ba 36,7° nan 24,9°raya kaMalMIIUHU KYpUIl MyMKHUH (3-
pacM, 4-rpaduk). Jlemak, naxra KaHUaJIMK SIXIIA TATHITaH 0yJca, yHU TPAaHCIIOPTUPOBKA KUITUIIA BUHT
KYTapuiauIin OypyardiHy KaTrTa KHIMO OJMII Makcaara MyBopuK Oymaau.
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2-pacm. KonBeliep BHUHTH KyTapwinil OypYardHMHT Y3TapUIIMHH TaxTa Oynaru (JIHMHT)
Maccacura Ba BUHT JMaMeTpura OOFJIMKINK rpaduKiIapu.

4-pacMzia KOHBeWep BUHTUMHU KYTapWIUII OypyardHUHI Y3rapUIIMHU MaxTa OYIaruHu TYpiu
1032 OMJIaH MIIKAJIAHUII KOA(PQHUIEHTH Ba BUHT PaJUyCHUHHU Y3rapuiiura OVFIMKIMK rpadukiapu
kentupuiarad. KOxopuna BUHT KyTapuiuin OypyarnHU aHUKJIANIa TMaxTta OYJIaruHu BUHT CUPTHIAH
CHpIaHMAaCAaH TPAHCHOPTUPOBKA KUIIMIA, STbHU UIIKAJIAHUII KOG (UIEHTH apmId paBULLia oupra
TEHT KWJIMO OJMHTaH (CUpIAHUII HYK).

JIekyH MaxTaHu TPAHCIOPTUPOBKA Ba TO3aJalll XkapaéHIapuia YHU 3TpH NpOoQUIUIHA TYpIHU 103a
OWJIaH MIIKAJTaHUII KOA(PPUIEHTHHH Y3rapyuilid MyXUM YpUH TyTaad. YOy HITKamaHu KodppuueHTu
0,15nan 0,4 rasa opTraHuja KOHBeWep BHHTU KyTapwiuil Oypuarn “o” Kuiimamiapu R=0,2m
oynranuaa, 34° nan 27,6° raya HOUM3MKJIM KOHYHUATAA KamMaiimub O6opca, BUHT paauycu 0,19m raua
KaMalTupuaub aHuKIaHranaa, “o” Oypuyak Kuiimariapu 17,3° nan 13,4° raua kamasau. LlyHuHT yayH
fr KulMaTIapuHU OPTHUILIM y4YyH OFMa OrpH INAK/UIM TEIIUKIApHU MaxTa Oynakiapu Xxapakar
WyHamummra THUK KuiauO® onuHraH. TaBcus kuitmatnapu: £:>(0,5+0,35); Re=(0,17+0,2)m kumu6d
OJIMHTaHJa o KuiiMamiapu (28°+36°) OynuIiy TabMUHIAHAIU.
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1-Rs=0,2m; 2-Rx=0,17Mm; 3-Rs=0,14Mm; 4-R;=0,11m;
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4-pacm. KonBeliep BUHTHHU KyTapuiIdill OypYariHUHT Y3TapyITuHU MaxTa OyIaruHu TYPIIU 103a
OuJaH UIIKaJTaHUII KOA(QQHUIIEHTH Ba BUHT PaJliyCHHH Y3rapuIInura OOFITUKINK rpaduKiIapu.

XyJqoca. IlaxraHu (JIMHTHM) TPaHCHOPTUPOBKAa KWIYBYM Ba TO3AJIOBUM BUHTIM KOHBEHEp
KOHCTPYKLMACH MIUIA0 YMKWITaH, BUHT IapaMeTpiapuHM KUIMaTiapu acoCjaHTraH. Bunmim
KOHBelepaa maxra OYIaruHu TYpiH (032 YCTHJA BHHT CHPTH OMJIAaH XapaKaTJIaHWIIMHUHT TaXJIHJIN
acocu/ia BUHTHU KyTapwinil OypyariHy TaBCHsl KUMMaTIapy aHUKJIaHTaH.
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MECHANICAL PROCESSING PROPERTIES OF PARTS MADE OF COMPOSITE
MATERIALS.
Fayzimatov Shuxrat', Sabirjanov Talibjan?, Rustamov Bannobjon® O‘lmasov Ahadjon*
Fergana State Technical University
Fergana State Technical University
Fergana State Technical University
Annotation. The mechanical processing of composite material parts using CNC milling
presents unique challenges and opportunities due to the heterogeneous nature of these materials. This
study examines key aspects of machining composites, including tool wear, cutting forces, surface
integrity, and delamination risks. Special attention is given to selecting optimal cutting parameters, tool
geometries, and cooling strategies to minimize defects and enhance precision.
Key words: roughness, cutting forces, trimming, glass fibers, chipping, fading, delamination.
Anvoranusg. MexaHndeckasd o0OpaOoTka jerajeii M3  KOMIIO3UTHBIX  MaTEpUaJioB  C
HCIIOJb30BaHueM Gpe3epoBanus Ha crtaHkax ¢ YITY mpeacraBiser coOOM YHHMKAIbHBIC 3afaud M
BO3MOKHOCTH BBHMJY HEOZHOPOAHOM NPHUPOABLI OITHUX MATEpHaaoB. B JaHHOM HCCIEI0BaHMH
pacCMAaTPUBAIOTCS KIIIOYEBBLIC aCIEKTHl 00pa0OTKHM KOMIIO3MTHBIX MAaTEpHaIOB, BKIIIOYAs H3HOC
MHCTPYMEHTA, CUJIBLI PE3aHMs, IIEIOCTHOCTh MOBEPXHOCTH M PUCKH pacciaoeHus. Oco0oe BHUMAaHHE
yIeaseTcs BBIOOPY ONTHMAbHBIX IMapaMETPOB pPE3aHusl, T'SOMETPUU HMHCTPYMEHTA U CTpaTerHi
OXJIXKJACHHUS JUISI MUHUMM3AIMHU A€()EKTOB U MTOBBIIIEHUS TOYHOCTH.

KiroueBble cji0oBa: II€pOXOBAaTOCTh, CHUJIBI pe3aHUs, OOpe3Ka, CTEKJIOBOJIIOKHO, CKOJIBI,
BEII[BETaHHE, PACCIIOCHHE.

Annotatsiya. RDB frezalash dastgohida kompozit materiallar tayyorlangan detallarga mexanik
ishlov berishda materiallarning tarkibi tufayli o‘ziga hos murakkabliklar va imkoniyatlarni taqdim etadi.
Ushbu tadqiqot kompozit materillarni mexanik ishlob berishning asosiy jihatlarini, kesuvchi
asboblarning yeyilishi, kesish kuchlari, yuza yaxlitligi va delaminatsiya xavfini o‘rganadi. Nugsonlarni
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kamaytirish va aniqlikni oshirish uchun optimal kesish parametrlari, kesuvchi asbob geometriyalari va
sovutish moylash rejimlarini tanlashga alohida e’tibor beradi.

Kalit so‘zlar: yuza g‘adir budurligi, kesish, kesish, shisha tolalar, qirindi, yeyilish, delaminatsiya.

Method. The most characteristic features of the physical characteristics and mechanical properties
of fiberglass were identified. These features must be taken into account when designing mechanical
processing operations.

The first feature that is related to the anisotropy of the properties of fiberglass. As a result, the
cutting and chip formation processes proceed differently when the cutting blades of the tool move along
and across the fibers. The fiber arrangement pattern also has a significant impact on the process of
forming the quality of the surface layer, in particular on the roughness of the treated surface. Therefore,
when assigning the tool path and cutting modes, this property should be taken into account.[1]

The anisotropy of the properties of fiberglass is also manifested in its layering, not always
satisfactory adhesive bond of glass fibers with epoxy binder. To ensure the specified quality, the authors
recommend using a sharply sharpened tool and not allowing processing when it is blunted on the back
surface above 0.3 mm. Otherwise, due to the increase in cutting forces when blunted, cracks may form
between the matrix and the binder, leading to chipping of the latter, which is not acceptable. In addition,
cutting the reinforcing fibers located on the surface of the part can lead to the formation of defects in the
form of fraying (Figure 1).

: Figure 1. Defect of the treated surface in the form of
fraying, which occurs when cutting the fibers.

The second feature that is processing feature is caused by
the extremely low (almost zero) thermal conductivity of the
material being processed. This feature has a significant impact on
the distribution of thermal energy between the elements of the
cutting zone. As can be seen from the heat balance diagram, the
cutting tool absorbs more than 60% of the thermal energy, the
chips absorb no more than 20%, and no more than 20% is
released into the workpiece [2]. This heat distribution results in
increased tool wear.

As is known, when cutting metal blanks, the distribution of
thermal energy is different: a significant part of the thermal energy, 60% or more, goes into the chips
and is removed from the cutting zone with them. The remaining 40% of the heat is distributed between
the tool and the blank. That is, the tool works in more “comfortable” conditions when processing metals,
compared to processing composites.

s Tool = Workpiece = Chips
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Figure 2. Distribution of thermal energy of cutting process

The third feature that is determined by the significant abrasive properties of glass fibers, which
also have high hardness. Their contact with the cutting blade under high temperature conditions leads to
intensive wear and blunting of the tool [3].

The fourth feature that is high temperatures in the cutting zone and relatively low heat resistance
of the matrix lead to the destruction of the fillers. The destruction consists of a massive rupture of the
chemical bonds of the polymer molecular chains with the formation of a significant number of free
macroradicals which is unbound. The presence of surfactants in the cutting zone causes adsorption
mechanochemical wear of the cutting blade [4], inherent only to the processing of polymer composite
materials.

The fifth feature that is caused by the fact that due to the high elastic properties of fiberglass,
during its processing, contact areas of the rear surfaces of the tool and the workpiece are formed that are
larger in size than when processing metals. In addition, elastic recovery of the processed surface of the
material lying under the cutting surface is manifested (Figure 2). The consequence of the manifestation
of elastic recovery is significant in size contact areas of the rear surface of the tool blade and the
workpiece. The presence of contact areas leads to a redistribution of the cutting force components: unlike
metal processing, the value of the cutting force components along the rear surface can significantly
exceed the values of the force components along the front surface.

Figure 3 - Contact zone of the rear surface of the tool and the workpiece when processing fiberglass

The phenomenon of elastic restoration of the surface of a fiberglass part must be taken into account
when developing a method for assessing the accuracy of processing. It is known from the above works
that the values of cutting forces when processing fiberglass are 10-20 times lower than the values of
cutting forces when processing metals. At the same time, fiberglass has greater elasticity. Consequently,
the accuracy of processing fiberglass parts is less determined by the rigidity of the machine-device-tool
system. Much more important are the elastic properties of the material itself [5].

The sixth feature that is features of the physical characteristics and mechanical properties of
fiberglass should also be taken into account when selecting the technological criterion for wear of the
cutting blade of the tool. As already indicated above, the prevailing types of wear are wear on the back
surface and rounding of the cutting edge [6].

In addition, due to the fact that the processed material has a layered structure, and the presence of
high temperature in the cutting zone causes the destruction of the filler-binder connection, when
assigning a technological wear criterion, the occurrence of defects in the form of surface chips,
delamination, fraying, and burns should be taken into account. In this regard, the assigned value of
permissible wear of the cutting blade during mechanical processing of fiberglass is always lower than
during the same type of mechanical processing of metals.

The seventh feature that is possessing high strength properties, fiberglass has low heat resistance.
Depending on the binder used in manufacturing, the heat resistance of fiberglass is within the range of
160°C ... 300°C. If the temperature in the cutting zone is higher than the specified limits, then the binder
may burn out, with the formation of burns on the processed surface. At the same time, the method of
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removing heat from the cutting zone by using lubricating and cooling technological means, traditionally
used for metal processing, is unacceptable, since fiberglass is hygroscopic.

The eighth feature that is A number of researchers note the presence of features in the process of
chip formation, its significant differences from the process of chip formation during blade processing of
metals and alloys. The presence of high elastic properties of the binder composite material and the
significant strength of the glass fibers determine the predominantly brittle nature of the destruction of
the material during cutting with the formation of three types of chips simultaneously: elemental, dusty,
drain (Figure 3).

The presence of the identified eight types of features of mechanical processing of fiberglass
plastics indicates that the application of recommendations developed for the processing of metals and
their alloys for the processing of composite materials is impossible. Therefore, to solve the problem of
increasing the productivity of the process of mechanical processing of fiberglass plastics, it is necessary
to carry out a comprehensive study of the cutting process of these materials, including the study of the
features of chip formation, an assessment of the effect of cutting modes on the magnitude of the cutting
force, roughness and accuracy of the processed surface.

Figure 4 - Types of chips during fiberglass processing:

a - elemental, b - dusty, ¢ — drain

The availability of the results of a comprehensive study will allow us to develop recommendations
for assigning parameters for mechanical processing operations and reduce the time of technological
preparation for the production of parts made of composite materials.

The currently existing methods and recommendations for designing milling, turning, boring
operations are often contradictory or incomplete, which necessitates additional clarifying studies and
experiments by the technologist. For example, many literary sources recommend using hard alloys
VK3M, VK2, VKS, etc. for turning fiberglass. The values of the sharpening angles of the plates and
cutting modes are given. However, for new types of fiberglass, these recommendations are not optimal;
the tool requires frequent resharpening, which leads to a decrease in processing productivity. The
diamond tools recommended for use ensure high-speed processing, but their use leads to a significant
increase in the cost of operations [4], which necessitates the development of effective methods for
ensuring productivity by controlling the shaping process.

Analysis of mechanical processing of polymer composite materials (fiberglass) shows that by now
a significant number of methods have been developed for controlling the process of mechanical
processing, in particular milling, in order to increase productivity while ensuring specified quality
parameters [3]. However, there are practically no methods for their selection, as well as their adaptation
to specific processing conditions. Below, we consider known technical solutions for controlling the
process of mechanical processing, which were subsequently used in the development of a methodology
for the search design of technical solutions that ensure increased productivity in the process of milling
parts from composite material.

The method of ensuring the specified accuracy of shape and surface arrangement when milling
workpieces with a variable allowance [6] involves changing the angle of inclination of the cutter during
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processing depending on the size of the allowance. This ensures a constant contact area between the
cutter and the workpiece and stabilization of the cutting force (Figure 5).

“Method of end milling of flat surfaces” is aimed at increasing the service life of the cutter.
Increasing the service life leads to minimization of errors caused by cutter wear. To reduce tool wear,
the authors propose using a curvilinear trajectory at the stage of the cutter cutting into the workpiece.

A similar effect can be achieved by using intermittent cutting, which allows for a reduction in
temperature (Figure 6). To ensure the intermittency of the process, a special mechanism is used that
creates oscillations in the cutting zone.

As follows from the description of the technical solution given in the source [4], when it is used,
the possibility of errors in the processed hole is eliminated, and it also becomes possible to correct defects
in holes in fiberglass parts that arose at previous stages (Figure 7).
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Figure 5. Milling method b) a)

Figure 6. Milling methods: a - end milling; b - intermittent cutting
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Cutting methods using the so-called preliminary destruction of the cut layer seem promising. The
method shown in Figure 8 increases the tool life by creating favorable cutting conditions.

AL
| 2
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)\ s

Figure 7. Method of processing composite material

SO

present them in the form of a classification table. Processing errors can be accepted as
classification features. For example, roughness, accuracy of dimensions, shape and location of surfaces,
depth of defective layer, etc. can be used. This form of presentation not only ensures clarity and
accessibility of information, but will also provide for the future synthesis of new technical solutions [5]
aimed at increasing the productivity of manufacturing parts from composite materials.
Conducting an analysis of known milling control methods allows us to generalize them and
3 P,

Figure 8 - Method using preliminary destruction of the cut layer
Result. As noted above, the problem of unambiguous selection of input parameters for composite
material milling operations still remains unresolved: the existing recommendations are contradictory and

incomplete. This significantly complicates the work of the technologist and increases the time of
technological preparation of production.

Table 1.2 - Values of geometric parameters and cutting modes obtained from different sources

Geometrical parameters and cutting modes

Front angle y, ° ‘2 ‘7

13 ops | - s
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Back angle a, ° 15 20 25 17 - 20
Angle of inclination of the helical line, 0| 10 45 30 50 - 40
Feed S, mm/tooth 0,07 10,12 0,25 0,2 0,15 -
Cutting speed V, m/s 78 50 110 47 4 -
Cutting depth 1, mm 15 3 - 0,5 1 -

As an example of the inconsistency and ambiguity of the choice of cutting modes and design and
geometric parameters of the tool for milling the surfaces of the part shown in Figure 1.2,
recommendations are given (Table 1.2) taken from known sources that a technologist could use.
However, as can be seen from the table, the recommendations have a wide range of values, which often
makes their real application impossible.

Conclusion

The mechanical processing of composite material parts using CNC milling requires a precise
understanding of the unique challenges associated with these materials. Factors such as tool wear, cutting
forces, surface integrity, and delamination risks significantly impact machining efficiency and final
product quality. Selecting appropriate cutting parameters, tool geometries, and cooling strategies is
crucial for minimizing defects and ensuring precision.
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®OCDPATJIHN YFUTJIAP NILJIAB YUKAPHUIIJIA YAHT YIILJIAI dKAPAEHJIAPUHU
KATAJUTAIITUPHIITHUHT ACOCUM NYJIJIAPH.
CanyanaeB X.M.
daproHa NOJIMTEXHUKA HHCTHTYTH
AHHOTaLUA:

Makonana ¢ocdop caHOAT YUKUHAN Ta3IapyuHU TO3AJAIIHUHT aMallJjary ycyulapy TaXJIuid Ba
Oy MakcaJy1ap y4yH UCTUKOOJIJary SIpaTHUIIMILIY Ba KYJUTAaHWIIUIIM MabKyJ OYiIran iyHanumuiap acociad
Oepuiiras.

Kanut cy3nap: qukioHnaap rypyxu, ra3o0xu/i, To3ajaall Japaxkacu, yTUIIn3anus, abpo3oi, Gropus,
KYIHK KaTjiaM, KOHTAKTJIM Ta3 To3aalll KypuiMacH, CyIOKIUK capdu.

249



dochopan yruTnap vunUIad YMKApUII Ja XOCWJ OYiIajuraH YMKMHAM Tas3jlap acocaH 4YaHr,
aMMHak Ba (GTOpnaM rasnapaaH uoopar Oymaaum. bynma 5% raua MuHEpan YFUT 4YaHr Tap3uja
nykoTunaau. YaHry ra3japHUHT aCOCUN KMCMH KyPHUTHII )KapaéHuaa Xocui oymanu. [1]

Kypurnm 6apabanugan unkaérran raznap nactiabd [{H-15 (amamerpu 1250 mm) naH, keiiud sca
nuameTpu 800 mm su 2 ta [{H-15 gan Tamkuia Tonrad HUKIOHIAp TYPYXHIAaH YTKa3WIAIH.

[{uknona qacTaabKu To3aiam xkapaéHUIaH CYHT ra3iap CyB OWIaH FOBUO TypHIIAIUTaH ra30Xo/
opkanu BTM mapkanu mapkasfaaH Kouma ckpy606epra ro6opuiiaau. L{ukioHmapHUHT To3a1al Japaxacu
50+60 % nan opTmaiu.

MxkunamMuu yaHr ylnularuuiap/ia XaM IKOpH To3allalll Japakacura 3pUIInIMAasIITH.

[Ily cababmu Qochamm Yyrumiap wuNUIA0 YUKApPHUINIA 4YaHT YHOUIAml >KapaéHIApHHH
KaJaJalITUPUII MyXUM axaMUAT KacO 3Tajau.

Xo3upru KyHzaa ayHéna ¢ochop caHoarH TraslapuHU TO3AJIAINIHUHT MaBXKyl YCYJUIAPHHU
TAaKOMWIJTAIITUPUIL Ba SIHTH YCYJUIAPUHHU SPATHILI UKKUTA HYHAIUIIAA 0JU0 60pMOKAaA.

1) Ta3mapHu TO3aNamIHUHT KypyK Ba XYyJ YCy/UIApUAaH, YIAPHUHT KOMOWHAIMSCHIAH

doigananm,

2) ®ocdoTr xoM amI€CMHU KaiiTa MIUIANIHAHT KaM YUKWHAW YUKApaJWuraH, €KW KeJaKakia

yMyMaH YMKUHIUCHU3 TEXHOJOTHSUIAPUHU MIIUIA0 YMKHUILI.

bynna anbarra, TO3aNallHUHT KYPYK YCYJUIapH KeJakarura ajoxuaa dbTHOOp OepHIl Kepak.
Kypyk ycynma wanr ymmam y4yH cyB capd Oyimaiinu, muiam xocuil Oyiamaiiam, oKoBa CyBIap
KynaiMaiay. YIUIAaHTaH YaHTHY YTUIM3alns] KWIKII OCOHJIAIIAN.

AliHUKCa, ra3CMMOH aMMHaK €paMuia ra3cuMOH (TOPUUIApHU a3p0o30J1 X0JIaTUra YTKa3HIl yCyJura
asoxuaa >bTHOOp Oepumn Kepak. Ad’po3on XoiaTura yTraH (TOPHIUIAPHH MabiyM YaHT yIUIall
ycyiapu €paaMuja yiaad KoJuil MyMKUH OYaau.

IyHuHTACK, TONATHN BAa HOH aJIMAIlyBYaH MaTepHAJUIAPHUHT TYPIIU MOTUPHUKANUIpUAaH GoiaanaHno
ra3 To3aJjallira acoCjaHraH yCcyijap KeHI' pUBOXJIAHUIIN MyMKUH.

JlexuH, Mypakka® TapkuOnu rasjnap Ba yJapHUHI YaHIM (Qpakuusuiapu MaBxkyl Oynaran wumuiad
YUKapUIJa KaTop KUMMHYMIUKIApHU €HTULIra TYFPH KeJaIu.

Altnukca, dochop caHoarnna xocua OynaauraH YUKUHIU Tas3jlap TapKUOMHUHT COH Ba cudar
KHUXATUJaH KeCKUH (papKIaHUIIM XaMJa ra3 TapkuOuaa KaTTUK 3appadanap Oopiiuru ymoy rasjiapHu
TO3aJall YYyH KypyK yCyiiaH (pouIaJaHuIIHY KUITUN YeKIa Kysiau.

[y ca6abnu, xo3upru mapoutaa ¢pochop caHOATH YUKUHAN Ta3IapuHU TO3AJAIIHU JKaJalTallTHPHIL
MacaJaCMHM XaJl ATUII (QWIbTpJAll annapamiapuHd TaKOMUWJUIAIITHPUII, SHTU  (QUIBTpIall
KypUJIMaJapuHH, IIYHUHIJIEK, FOKOPH caMapajy ra3 IOBIUWIAPHU SPATUIIHU TaK030 ITalu.

Taxxpubanapra Kypa I0OKOpY camapay ra3 IoBruuiap/ia razjiapHu To3ajlall yuyH CyB, OXaK CyTH,
6ab3ua 3ca coja SpUTMaNapy “iaTuiIagu. 2]

["aznapuu To3anam Oyinua “TexHONOTMK MalIMHalap Ba *kKuXxo3jap” Kadeapacuaa TYIIaHTaH
Taxpubanap, Gochopnu Yrumiap unuiad YMKapHIl YaHIIAPUHU yIUIall yuyH (oiananunaérrad ra3
TO3aJall anmnapamiapuHu dKCIUTyaTalus KWIni Oyiinya KeWWHru Husuiap Taxpubanapu Oy Typlaaru
anmapariapra HucOaraH Karop Tajnabiap HMIUIA0 YMKWIMIINTA MMKOH spaTaAu. SIBbHM, YIapHUHT
TY3WIHMIIM MUMKOH KaJap COAJa, XMU3MaT KYpcaTHlll, MIIUIATUII OCOH Ba KyJail Oynuiu Ounan Oupra
yHU(UKanusIan Ba CTaHJAPTIAIITHUPUII Japa)kac, WII caMmapacd, ShbHH To3ajall Japakacl Ba
KalaJUIUTU I0KOpH Oynuimu kepak. byHpmail anmapatnap yTa yaHIVIAHTaH Tasjap Ba CYHOKIUKIApHU
To3aJala xaMm 6apKapop MIUIAII OJUILIY Tajnad ATUIau.

Yanr ynuiam >kapa€HiIapuHU JKaJaUTAIITUPUIIHUHT siHA OMp MCTHUKOOUIM HYHamuILIapuIaH
OupHu — yTa YaHIVIaHTaH Taszjap Ba CYIOKJIUKIAp OMJIaH MIUIAIra MOCHAIUITHPWITaH, KaJuH KYIHK
KaTiaMJIM STHTM KOHTAaKJIM ra3 TOo3aJlall KypWIMAJIAPWUHHU KOpUW Atumaup. Oxupru 2-3 uuin uumiaa
Kadenpa unmuil madboparopusicuia OyHIall annapaTiaapHUHT OUp Heda MoIUUKALMIApU SPaTHINO,
“@apronaazor” AX, “Ksapi” AXK kopxonanapuaa cuHoBaaH MyBahDaKuATIHN YTKa3UIIH.

Kynukinm yaHr ymmoam anmaparmiapd Ba KYNUKIM KY3FadyBuaH HacaJkald anmapariap
abcopOrus, gecopOLus Ba KOHTAKTIIM UCCUKIMK alIMAIITHPHUII JKapa€HIapy/1a XaM KeHT KYJUTaHUITUIIN
MYMKHH.
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By anmapaTJapHHHT ¥3Hra XaM XyCyCHSATIapH — CYIOKINK capbuaunT kaMm (0,05+0,2 n/m>) nurn
Oy ammapaTiapAaH 4YaHr yOulam kapaéunapuja QGoWjalaHUIl Kyda HCTUKOOUIM HKaHIUTUHU
Kypcaraau.

Xynoca KHiIub alTUII MyMKHHKH, pochatiu YruTiaap nnuiad YyuKapuil MaporuTH/Ia ra3 To3ajall
KHUXO03TIapU caMapaIopJIUTrUHU OIIKPHILTa Macca alIMaIITHPHI KapaSHIaApUHHU KadaJUTall THPULTHIHT
SIHTY Ba 3aMOHaBUH yCyJUIApUHU KYJIIalll, SbHU, a3pO30JUIapHU OJIMHIAH 3JEKTpJalll, yabTpaToBYLIAA
doiinananuil, KoHTaKTIamaérran (aszanapra mynbciaap 000pUII Ba OOIIKA yCyiap OpKaJId dPUIIHILI

MYMKHH.
Anabuétiap:
1. Koy3zos II.A. u ap. OuncTKa OT IBUIM I'a30B U BO3yXal:, B XMMUUYECKOW MPOMBIIIJIEHHOCTU
“Xumua”, 1982
2. CapymnaeB X.M. Atpod — MmyxuTHu Myxoda3zanopun Texauka. ®aprona, “Kmaccuk”, 2022,
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JIACHEPC MATEPUAJUIAPHU KYPUTHII KAPAEHUHUHI TU3UMJIA TAXJINJINA
T.(0.6., PhD., nou. P.X.Mupmapumnos, gokropant: J.V.XyxaeBa
daprona gaBnaT TeXHUKA YHUBEPCUTETH

AHHoTanus: Makonana cynepdocdar MUHEpall YFUTH UILTA0 YMKapUI kKapa€HU, MyaMMOoJIap
Ba KyJUIAHHJIAJUTAH JKUXO3IAPHUHT KOHCTPYKLMSUIADM TaxXJIWI KWIMHIAH. YTKa3WIraH Tax/IHiLiap
acocusia 0apabaHIu KypUTIHY yUyH UKKH KMCMIIM HaCaJKaHUHT TAKOMMJUIAIITaH KOHCTPYKTUB CXEMacH
TaBCHS STUITaH

Kauur cy3nap: Hacajaka, TM3UMIIM Taxjiuj, OapabaHiu KypuTrud, cynepdocdar, HCCUKIMK
aJIMAIIMHYBYH 034.

AHHoTauusi: B crarbe aHamusupyercs IMpoLecc MPOM3BOACTBA MHUHEPAIBbHOIO YI0OpEeHUs
cyneppocdar, npoOneMbl M KOHCTPYKLUHH IpHUMEHseMoro oOopynoBaHus. Ha ocHoBe ananusa
PEKOMEH/TyeTCsl yCOBEPILIEHCTBOBAaHHAsA CXeMa KOHCTPYKIIUH JIBYXCOCTaBHOM Hacaaku Juisd 6apabaHHOM
CYIIIIKA

KiroueBble cjioBa: Hacajika, CTPYKTYpHbIM aHanu3, OapabaHHas cymwika, cynepdocdar,
MOBEPXHOCThH TEII000OMEHa.

Abstract: The article analyzes the process of production of mineral fertilizer superphosphate,
problems and designs of the equipment used. Based on the analysis, an improved design scheme of a
two-piece packing for a drum dryer is recommended.

Keywords: packing, structural analysis, drum dryer, superphosphate, heat exchange surface.

Xo3upaa KuUME, O3MK-OBKAT, KHUIJIOK XY>KaJurd Ba OOIIKa caHOAT TapMOKJIapuja HIiad
YUKApWIIaTraH MaxCyJIOTHH CU(aTIi KypUTHIN 3apypaTtd KyHJaH-KyHTa YcuO OopMoxma. ByHuHT
acocuii cababnapuaan Oupu cudaruia nnutad YuKapuIaéTraH MaxCyJIOTHUHT CU(aT KYypcaTKuiu aiHaH
MaxCyJIOT HaMJIUTHTa OOFIUKIUTUHU aiituin MyMmkuH. Ly Oouc KypuTHIn kapaéHuaa KOHBEKTHB,
MHOGPAKU3UI Ba MUKPOTYJIKWHIIA SHEPTHSHUA TEXAMKOp paBHIAAa OUPIAIITHPUII MMKOHUSTIAPUHU
Ypraaumi, MakOys1 BapHaHTIAp XaMAa KOHCTPYKIMSUIAPHW TaHJAll, aMaTueTra TaJ0WK STUII Ba IIy
acocua KypUTHII jkKapa€HuIa MaxcyjaoT CU(paTUHH, SKCIOPTOOIJIMTMHE Ba SHEPIUATEKAMKOPIUKHU
TabMHHJIAN J[o73ap0 axamusTra sra. JKymianan MUHEpal YFUTIap WIUTa0 YMKAPHUIIIA XaM KypUTHII
acocuil xapaéniapaad Oupu 6ynub, YFUTHUHT JTOHAZOPIUTH, cudaTH Ba SKCIIOPTOOIUIUTH aifHaH Iy
xapacéara Oormukaup [1;2;3;4 Ba Oomkamap]. Illy cabGabmu ymly WyHamuImaa HUIMHANA-TAIKHKOT
UIITApUHH YTKA3UII MyXUM Macajia XucoOJaHaIu.

FOKopuaarunap acocuaa Y30eKHCTOH pecryONMKacHiard HHpHK KHMEBHH KOpXOHANApaH
xucobmanaauran “Farg’onaazot” AJ munr AC-72M nexu cynepdochar MuHepan YFuTH HILIad
YUKAPUII )Kpa€HU Ba YHIArH MaBXyJ MyaMMOoJIap TaxJIuia KWIHHIH. 1-pacmaa cynepdocdar muaepan
YFUTH n1ad YMKapuIl TEXHOIOTHK CXEMacH KeITHPUIITaH.
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1-6apabannu KypuTrud; 2-06apabaHiy rpaHyisaTop; 3-apiaaliTUPT I TOPU30HTAN PEAKTOp; 4-
Kajopudep; S-apanamITHPruviIN BEPTUKAJ PEAKTOP; 6-KOBYIILIH 3JIeBaTOp; 7-00sFanu Maiganarny; 8-
ranBup; 9-umkinon HUOI'A3; 10-uuu 6§11 ckpy06ep; 11-sentunsatop; 12-mapkazgaH Kouma TUIIIATH
Hacoc; 13-neHranu koHseliep; 14- TapMuHIOBYHN OyHKep; 15-0apabaHiu cOByTTHY.
1-pacm. Cynepgochar muHepas YFUTH HILJIA0 YUKAPUII TEXHOJOTHK CXeMacH

“Farg’onaazot” AJ nma cymnepdocdar wmniad yukapum xapaéHu ¢GochopuT yHH Ba cyadar
KHCJIOTAaCHHU pEeaklus MYXUTHJA apalalliTUpHII, apajammMara cyidar aMMOHHMH CyrOKIaHMacHHU
cenuil opkKanu OapabaHIM TpaHyIATOpAA rpaHyJaiall, TpaHy/lajaHraH YFUTHU KypUTHUII, pEriiaMeHT
Oyiinua rpaHyJIOMETpUK TapKHOMJIapra akpaTull Ba Tail€p MaxcyJOTHH KOIUlaniaH ubopar OYmuo,
JOMMXaJNaHraH TEXHOJOTMK YM3MK MaBXKyJl KIacCHK Yycy/ulapra HUcCOaTaH SHEPrusiTeKaMKop
xucobnanaau. JlekuH unuiad 4uKapuiaéTraH MaxCyJOTHUHT cudaT KYpcaTKU4M Ba 3KCIOPTOOIUTUTH
yHYa IOKOpUM BMac. Mapxkyad MyaMMOJIapHM aHMKJIAIl MakcaauAa THU3UMIIM TaxJWil yCyIuaaH
¢oiiganannd TaAKUKOTIAP YTKA3UIIH.

Taxnun HaTWXkanapu WIyHU KYpcaTIUKU YFUT Xapoparu OapabaHiiM TpaHyJIsATOpra KHpHIIIa
100°C Ba yHuHr Hamiuru 26,4% tamkun 3trad 6yica. bapaGannu KypUTTrHYJaH YMKUILIA Xapopar
70°C Ba yHuHr Hamuura 14,39 % tamkun stau. OauHraH HaTwkajgap UIYHU KypcaTaauru HIuiad
YUKapUIaéTraH YFUT TEXHOJOTMK YM3MKKa OeNruiaHraH pernaMeHT (TeXHOJIOTHK peramMeHT Oyitnua
VFUTHUHT TpaHyJIOMETpUK Tapkuou 3+5 mm, Hammuru 10 % npaH ommaciouru Ba Tal€p MaxcynnoT
xapoparu 35+40°C opanurua OYIMIIN J03UM) TaldablapuHU KaHOATIAHTHUpMaiu. Yily XoJaTHUHT
KeIMO YMKUIIN KypUTTHYJard MCCUKIWK aIMAlIMHMIN XapaéHiaapu OwiaH OOFnuK OYan0, MaBxKy.
Ba3UAT TapHYJATOpAA TpaHylalaHraH YFUTHUHT KypUTIMura YTUIIM Ba Yy epja eTapiinda UCCHKIIUK
areHTH OWJIaH KOHTAKT/a OYJIMAacIUTH OKHOATH 1a BY>Ky/Ira KeJla Iu.

Vpraauiras MyaMMOHH #YKOTHIIHHHT MaKOyJl €4HMH KapadHra MOC HACAJIKaHH TaHJIAIl Ba
YHUHT KOHCTPYKIMSICHH TaKOMUJUTAIITUPULIAND. X03UpAa yiIOy MyHamumaa Kymiad uiMui TaIKUKOT
uIIIapyu oau0d 60pUIMOK/IA Ba MUKKM KMCMJIM HacaiKka KOHCTPYKIMSIapy UCTUKOOJUIM BapHaHT cudaruia
KYpCaTUJIMOKAA.

IOkopunarnnapnan kenud YMKUO MKKM KUCMIIM HACaJKaHWHT TaKOMWJUIAIITaH KOHCTPYKTHB
cXeMmacH MIUTad YMKWIIN. 2-pacMa HacaJKaHUHT OapabaHra YpHaATHIL CXeMacH KeITUPUIITaH.

HacankanuHr MamBXy[ KOHCTPYKUMSUIapAaH aB(3aJIMTy IIyHJIAKW, OWPHUHYMIAH YHUHT
MaTepuaIHU TYKUII KUCMUHUHT MabJIyM OUp KUSJIUKHU TAIIKWJ 3TUIIM KYPUTTHYJIArd HCCUKIMK
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alMalIMaiiiurad 30HajlapHU KECKMH KaMaWWIIMHUA TabMHUHIAHAu. KKMHYKAH KUCMIIAPHUHT SIPUM
JOUPATIA KOHCTPYKIMSTA YPHATUIIUIIHN, MATEPUATHU HacaJKara TUKUINO KOJUIITMHYU OJAMHU OJa/IH.

Taxmud sTraéTran HacaJkaHU peajl UIUIad YMKAPUII MIAPOMTHU]IA CHHAII, YHUHT MCCUKJIUK
aNMaIIMaiiural 30Hajapra TAabCUPUHH 0axollalll MAaKCaauaa HACAJKAHWHT KOHCTPYKIUSCH HILIA0
yukuiau Ba “Farg’onaazot” AJ aunr AC-72M uexu cynepdocdar MuHepas YFUTH UILUTA0 YUKApUIIT
xkapaéuuaaru 6apabaHIu KypuTraura YpHaTUIIH.

1-6apaban kopiycH; 2-HacaJKaHUHT OMPUHYM KUCMU; 3-HACaIKaHUHT UKKUHYH KUCMH
2-pacm. Takang 3THIaETran HACAAKAHUHT 0apadaHra YpHATHII CXeMAaCH.

Kyputruunaru HCCUKJIMK alIMalliMaiiurad 30HaJlapra HacaJKaHUHT TabCUPUHU Oaxolanl yuyyH
doTocypariap OMMHINA Ba TaXJIWJI STWIIU. Taxmii HaTHxkaiapura Kypa 0apabaH 103a kecumu 0yiiinad
coumnaéTran MaTepua napja Mainonu 5,9 M? Ba MCCHKIIMK aaMaluMaiiuran 308a 0,5 M? TAlIKuI STIH.
Harmxanap mapxyn KOHCTpyKOMsiap OwiaH TakkociaaHau. IlapamerpmapHu TYIHMK TakKocCiaml Ba
HaTWXajap XaTOJIMIMHU KaMaWTUPHUIIL Makcaguja Kyo OMMWJUIM TU3MUMIIM TaxXJIWwl YCyauaaH
dbornananmiay [S]. TU3UMIN TaXJIKUa KyHuIard KeTMa KeTaukKaa o OopuiIm.

bupunun OomnumanFuu wuepapxuK carxjaa cynepdocdar MuHEpan YFUTUHH KypUTHIIAA
KyutaHuiaérrad OapaOaHiM KypUTTHY Ba YHTa YpHATWIAAUTaH Typiud KOHCTPYKLMSIark HacaJkanap
Kypuiaau. TU3BMMHM KUPHII Ba YUKUII [TapaMeTpiapy aHUKJIaHAIH.

WKkxuHYM nepapxmk caTrx/1a HCCUK XaBO Ba XOM-AIIEHU y3aTHILl YUyH 3JIEMEHTIIap, UCCUKIIUK Ba
MOJJIa AJIMAIIMHUII 30HACH Ba MIUIATHIITAH MCCHK XaBO Ba XOM-alllEHM YMKAPUII YUYyH 3JIEMEHTIIap
Kypunmy. Xap 6up €pIaMui TH3UMHUHT! KHPHUII Ba YMKHII HapaMeTpilapd aHUKJIaHa].

YunHuM uepapxuk carxaa gazasapHUHT y3apo TabCUPNALTYBH, KYPUTKUYHUHT YMYMUN HIITYU
X@KMHU Ba KYpPUTKHMUHUHI Hacajgka OWJIaH TYJIAMPWIraH Xaxmu Kypwinu. Kupum Ba yukuin
napameTpiiapy aHUKJIaHau.

TyptuHun wuepapxuk carxga (azamap OKMMH, (a3alapHUHT YMyMHI KOHTAKT IO3ajlapH,
WIIaMaiurad 30HATApHUHT MaBKY/IJTUTH Ba MaxCYJIOTHH ammaparja Oyiaui BakTa Kypuiau. Kupurn
Ba YMKUIII TapaMeTpiIapu aHUKIaHAIH.

Bynpga §yTkasunran TYpT OOCKMWIM HEpapXWK CaTXJApHUHT Xap OUp YCTyHH MYXUM
XMCOONaHamy. YPraHWnaérraH kapaéHia Hacajaka KOHCTPYKUMSUIADMHMHI —§3ap0  HCCHKIHK
aJIMAITMHUIITA TAbCUPUHH 0axoJsall Ba MIy OpKald MakKOyNl KOHCTPYKUMSHU TaHJAII Y4IYyH, TaXJIHII
HaTKajnapuaad (oinanaHu® KypuTyBYM areHT Ba YHUHI MaxcCyJoT XapopaTura TabCHUPH Hacajaka
3oHamapu (Mamxkyn wWnoutad dYuKapuin okapaéHHIa Hacalka 30HAlApW IIaxmar  ycyiauaa
YKOWJTAIITUPHUIITAH Ba OCI KaTop/iaH TAIIKUJI TONraH) OVinya TaaKUK STUIIH.

XyJoca:

Tankuk ATUIraH YFUT MIUTA0 YMKApHII kapaéHuAa KYJIaHWJIaAuraH OapabaHiu KypUTTUY,
YHUHT HIII TapaMeTpiiapy, HaCaIKAJIAPHUHT TYPJId KOHCTPYKLIMSUIAPU TU3MUIIU TaXJIAJ STUIIIU Ba UKKH
KMCMJIU HacaJIKaHUHT TaKOMHWJUIAITaH KOHCTPYKIMSACH TaBCHUS STUJIIH.

TaBcust ATHITaH HacaJlka KOHCTPYKIHUACH pean HIiiad YMKapuIl MapouTHAa KYJIJIaHWIIU Ba
TEXHOJIOTHK PErJIaMeHTHHU TYJIUK KaHOATJIaHTUPHILHN Taxkpabasiap/ia aHUKJIaH IH.

253



H3ox: épnamuu TH3UM !

—&paamMuu TU3MMIIApHU afabuémiiapia KBa3uanmnapariap AeHniaam.
doiinaaHWIran agaduéraap.
1. Toxue PJK., Mwupmapuno P.X., Paxabosa H.P. Marepuamiapau KypuTHII
KapaHHAArH MYKM HCCHKINK Ba MaccaanMaimuyB xomatu // ®apJ[Y —Y36exucron. 2018 it 62-65
oetap.

2. Toxwues, P. XK., Axynbaes, A. A., Mupmapunos, P. X., Mymnaxonosa, M. M. K., &
Wururamues, M. M. V. (2021). AHanu3 mporecca CyIIKH MUHEPaIbHBIX YIOOpeHU B GapaGaHHOM
anmapare. Universum: texanueckue Hayku, (8-1 (89)), 31-36.

3. Mirsharipov, R. H., & Akhunbaev, A. A. (2020). Research of Hydrodynamic Parameters of
Drum Dryer. International Journal of Advanced Research in Science, Engineering and Technology,
7(11).

4. Khabibullaevich, M. R. (2021). Drying Building Materials in a Drum Dryer. Journal of
Marketing and Emerging Economics, 1(6), 93-97.

5. Mirsharipov, R. (2021). ANALIYSIS OF DRYING BUILDING MATERIALS IN A DRUM
DRYER. Scientific progress, 2(8), 145-152.

2-SHO‘BA: ENERGETIKADA BARQARORLIK VA YASHIL YECHIMLAR:

ICHKI YORITILISHNI BOSHQARISH UCHUN OPTOELEKTRON QURILMANI
LOYIYASI VA ISHLATISH PRINSIBI
Aliyev azizjon ayubjon ugli'
Farg'ona davlat texnika universiteti'

Annotatsiya: maqolada ichki yoritishni boshqarish uchun qurilmaning ishlash printsipi
tushuntiriladi va uning sxematik diagrammasi mavjud. Uf1, uf2 va uf3 bilan belgilangan kuchlanishlar
kontaktlarning zanglashiga olib keladigan asosiy o'lchov nuqtalarini ifodalaydi, bu qurilma xonaning
yorug'lik darajasini aniq kuzatish va nazorat qilish uchun yorug'lik signallarini elektr signallariga qanday
aylantirishini ko'rsatadi.

Kalit so‘zlar: bino ichidagi yoritishni boshqgarish, optoelektron qurilma, fotodiod fd-11k, or-90az
operatsion kuchaytirgich, differensial kuchaytirgich, o'lchash ko'prigi sxemasi, yorug'lik intensivligini
o'lchash, inverting kuchaytirgich, yorug'lik sensori, elektron boshqaruv tizimi.

KoncTpyknuss M npuHUOMn padoTbl ONTOYIEKTPOHHOIO YCTpOWCTBa AJs YHpPaBJIeHUS
OCBEIIeHHOCTHIO B TOMeEIeHUH

AJIeB a3u35K0H a100:K0H yruin!

®epranckmii rocy1apcTBEeHHbINH TEXHUYECKHI YHHBepcuTeT!

AHHOTALMSA: B CTaThe U3JI0KEH MPUHIMI pabOThl yCTPONUCTBA JUIsl YIIPABICHUS OCBEIIEHHOCTHIO
B TIOMEIIIEHUH U TIPUBE/ICHA €ro MPUHIUITHAIbHAS cxeMa. Hanpsiokenusi, o6o3HaueHHbIe Kak ud 1, ud2 u
ud3, npeacTaBiIsIoT coO00M KIIOUEBbIE TOUKH U3MEPEHUS B CXEME, WIUTIOCTPUPYIOLIHE, KaK yCTPOHCTBO
npeoOpa3yeT CBETOBBIC CHUTHAJIBI B JJICKTPUYCCKHE CHUTHAJBI JJISI TOYHOTO KOHTPOJIS M YIpPaBICHUS
YPOBHSIMU OCBELICHHOCTH B ITOMEIIIEHUH.

KiroueBble ci10Ba: yrpaBlieHHE OCBEIICHHOCTHIO B IIOMEIICHNH, ONITOXIEKTPOHHOE YCTPOWCTBO,
¢doromuon  ¢n-11k, omnepaunoHHbIM ycunurenab op-90a3, nuddepeHIHaNbHBI  YCHUINTENb,
M3MEpUTENIbHAsT MOCTOBAsl CXeMa, M3MEPEHHE HHTEHCHBHOCTH CBETA, WHBEPTHUPYIONIMH YCHIINTEID,
JaTYUK OCBEIEHHOCTH, JJIEKTPOHHASI CUCTEMA YIIPABIICHHUS.
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Design and principle of operation of an optoelectronic device for indoor illuminance control

Aliyev azizjon ayubjon ugli!

Fergana state technical university!

Abstract: the article explains the operating principle of a device for controlling indoor illuminance
and includes its schematic diagram. Voltages labeled ud1, ud2, and ud3 represent key measurement
points in the circuit, illustrating how the device converts light signals into electrical signals for accurate
monitoring and control of room lighting levels.

Keywords: indoor illuminance control, optoelectronic device, photodiode fd-11k, or-90az
operational amplifier, differential amplifier, measuring bridge circuit, light intensity measurement,
inverting amplifier, illuminance sensor, electronic control system.

The use of modern optoelectronic and microelectronic component bases has significantly
advanced the development of devices designed for indoor illuminance control. These cutting-edge
technologies enable engineers to create more compact, reliable, and highly precise optoelectronic
systems that can accurately measure and regulate light levels within enclosed spaces. By integrating
miniaturized photodetectors, low-noise amplifiers, and advanced signal processing components, these
devices achieve superior sensitivity and stability compared to earlier designs. The schematic diagram of
one such advanced device variant is illustrated in fig. 1, showcasing the integration of these modern
components to optimize performance and reduce overall device size.

The operation of the device is based on the fundamental interaction between the incoming radiation
flux and the photosensitive area of the photodiode. When the radiation flux, primarily consisting of
visible light or other electromagnetic waves within the operational spectral range, impinges upon the
photodiode’s photosensitive surface, it induces the generation of electron-hole pairs due to the
photoelectric effect. This process results in a photocurrent that is directly proportional to the intensity of
the incident light, providing a reliable electrical representation of the illuminance on the photodetector’s
surface.

The illuminance e on the photodetector surface is mathematically expressed as:

E=cuy (D

Where u, is the output voltage generated by the photodiode as a response to the incident radiation,
and ccc is a constant coefficient that serves as a conversion factor between the electrical signal and the
physical quantity of illuminance. This coefficient ccc is defined as:

C=— )

RuSAS

In this expression, rh represents the load resistance connected across the photodiode, which affects
the voltage drop generated by the photocurrent. The parameter s, is the integral spectral sensitivity of
the photodiode, accounting for the wavelength-dependent efficiency with which the photodiode converts
incident photons into an electrical signal. Lastly, s denotes the photosensitive area of the photodiode,
which determines the effective area exposed to the radiation flux and thus directly influences the total
generated photocurrent.

The voltage proportional to the illuminance, u, , is extracted from the photodiode output and is
applied to the inverting input of the differential amplifier a;. Differential amplifiers are commonly used
in precision measurement circuits due to their high input impedance and excellent noise rejection
capabilities. At the same time, the voltage originating from the voltage dividers composed of resistors ri
and r2 is fed into the non-inverting input of the same amplifier. These voltage dividers are part of a
measuring bridge configuration that includes the photodiode and serves to stabilize and linearize the
measurement by compensating for offset voltages and environmental influences.

The configuration of the photodiode together with the resistive network, arranged as a measuring
bridge, is a critical design feature that enables the device to achieve highly sensitive and precise detection
of variations in illuminance. This measuring bridge, often referred to as a wheatstone bridge in similar
applications, functions by balancing the electrical signals from the photodiode against a known reference
voltage established by the resistor network. When the incident light intensity on the photodiode changes,
the photocurrent generated by the photodiode also changes accordingly. This variation in photocurrent
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causes an imbalance in the bridge circuit, resulting in a measurable voltage difference between the two
input terminals of the differential amplifier a;.

This differential voltage is proportional to the difference between the voltage drop across the load
resistor connected to the photodiode and the reference voltage from the resistive divider. Because the
photodiode’s current is directly influenced by the illuminance, any change in lighting conditions
immediately disrupts the balance of the bridge. The resulting differential voltage is typically very small,
often in the millivolt range, which necessitates the use of a high-gain, low-noise differential amplifier to
amplify this signal without significantly adding noise or distortion.

The differential amplifier a1 receives this voltage difference and amplifies it with a gain carefully
chosen to maximize sensitivity while maintaining signal integrity. The output signal of a; therefore
provides a precise electrical representation of the changes in ambient light intensity, reflecting even
minor fluctuations in illumination. This amplified voltage can then be further processed or converted
into a readable measurement by subsequent electronic stages, such as additional amplifiers, filters, or
analog-to-digital converters, depending on the application requirements.

This arrangement is particularly advantageous in environments where accurate and real-time
monitoring of light levels is essential, such as in automated lighting control systems, display
backlighting, and various industrial applications. The bridge configuration combined with differential
amplification significantly improves the device’s immunity to temperature variations, power supply
fluctuations, and other common noise sources, ensuring stable and reliable performance over time.

In conclusion, the integration of the photodiode with the resistive measuring bridge and differential
amplification forms the core of the device’s sensitivity and accuracy in detecting changes in illuminance,
making it an effective solution for precise optical measurements.

By utilizing this setup, the device can provide continuous and precise monitoring of illuminance
levels in indoor environments. This is particularly important for applications requiring automated
lighting control, such as energy-saving systems in smart buildings, where lighting intensity needs to be
adjusted dynamically based on natural and artificial light conditions. Moreover, the high sensitivity and
stability of the system ensure that even small variations in illuminance are detected and properly
processed for further control actions.

In summary, the described device combines the photoelectric properties of the photodiode with a
carefully designed electronic amplification and compensation circuit. This integration enables the
conversion of optical signals into precise electrical signals proportional to the illuminance, thus
facilitating reliable measurement and control of lighting conditions

In the described illuminance control device, the resistor r2 plays a crucial role in compensating for
the dark current of the photodiode when the device is exposed to zero illuminance conditions. Dark
current is the small leakage current that flows through a photodiode even in the absence of incident light,
which can introduce errors in light measurement if not properly accounted for. By incorporating resistor
r2 into the measuring bridge circuit, the device effectively offsets this dark current, ensuring that the
output signal accurately reflects changes in illumination rather than the inherent noise generated by the
photodiode itself.

When the photosensitive area of the photodiode receives radiation, the balance of the measuring
bridge is disturbed. This disturbance arises because the photodiode’s output voltage changes in response
to incident light, altering the voltage distribution in the bridge. As a result, a differential voltage is
generated at the output of the bridge. This voltage difference is then directed to the input of the inverting
amplifier a2, which is designed to amplify the signal for further processing and recording.

Mathematically, the voltage at the output of the differential amplifier a;, denoted as Uai, is
expressed as:

Ua1 = (Uo — Ug JKut 3

In this equation, uerepresents the voltage across the resistor r, within the differential amplifier
circuit, and ur denotes the voltage generated by the photodiode in response to the incident illumination.
The term ky: is the gain coefficient of the differential amplifier a1, which quantifies how much the input
voltage difference is amplified at the output.
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The gain coefficient kyz is calculated using a standard relation for amplifier circuits, defined by the
ratio of specific resistors in the amplifier feedback network:

Kulz_ (4)

Here, rs and r3 are resistors within the amplifier feedback loop, and their ratio determines the gain
of the differential amplifier al. This ratio is chosen to optimize the signal amplification while minimizing
noise and distortion.

Subsequently, the output voltage of the second stage, the inverting amplifier a2, is expressed as:

Ua2=(Uo—ugp)ku ku2 (5)

Where kuw represents the gain coefficient of the inverting amplifier a2. This gain is similarly

defined by the resistor ratio in the amplifier’s feedback path:
R7

KuZ:R_6 (6)

In this stage, the amplified differential voltage from the measuring bridge is further boosted,
allowing for a more sensitive and precise measurement of changes in illuminance. The combined effect
of ku1 and ky2 ensures that even slight variations in light intensity cause a significant change in output
voltage, improving the device's sensitivity.

Taking these amplifications into account, the illuminance e at the surface of the photodetector can
be related back to the measured voltages through the expression:

E~(uor ) (7

Ku1Kuz

This equation effectively allows the calculation of illuminance by compensating for the gains
applied in the amplifier stages and referencing the baseline voltage uo

The final amplified signal from the inverting amplifier a2 has an amplitude directly proportional
to the illuminance on the photodiode’s surface. This signal is then passed through additional resistors r8
and r9 to the recording device, often denoted as ru (recording unit). The use of these resistors ensures
appropriate signal conditioning and impedance matching, protecting the recording equipment and
preserving signal integrity.

The recording device measures the voltage amplitude, which corresponds to the intensity of the
incident light. By calibrating the system and applying the known relationships between voltage, gain
coefficients, and illuminance, the device provides an accurate quantification of the ambient light level.
This information is vital for a range of applications, including automated lighting control in indoor
environments, energy management, and scientific research where precise light measurement is
necessary.

In summary, the inclusion of resistor r» to counteract dark current, combined with the two-stage
amplification process using differential amplifier al and inverting amplifier a2, forms an effective signal
processing chain. This design allows the device to translate subtle changes in illuminance into easily
measurable electrical signals. The comprehensive mathematical modeling of voltages and gain factors
ensures accuracy and reliability, making the device suitable for practical implementation in modern
optoelectronic illuminance control systems.
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Fig. 1. Block diagram of the illuminance control device
In the developed device, the photodetector component is a photodiode of the fd 11k type, selected
for its high sensitivity and fast response to changes in light intensity. This photodiode efficiently converts
incident light into an electrical signal, which is crucial for accurate illuminance measurement. To amplify
this signal, the device employs an operational amplifier of the or-90az type, functioning as an inverting
amplifier. The or-90az amplifier is chosen for its stability, low noise, and precise gain characteristics,
ensuring that the weak signals generated by the photodiode are amplified without distortion. Together,
these components enable reliable and precise control of indoor lighting conditions.references:
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KAPLAN TURBINASI ICHIDA KECHADIGAN JARAYONLARNI MATEMATIK
MODELLARINING TAVSIFI.
t.f.b PhD, URISHEV OMADJON MUSURMONQUL O‘G*‘LI
“Elektronika va asbobsozlik™ kafedrasi katta o‘qituvchisi,
Farg‘ona davlat texnika universiteti, Farg‘ona, O‘zbekiston.

Anotatsiya: Ushbu tezisda Kaplan turbinasida kechadigan gidrodinamik va energiya aylanishiga
oid asosily jarayonlar matematik modellashtirish asosida tahlil gilingan. Tadqiqotda turbina ichidagi
oqim tezligi, bosim taqsimoti, pichoqlarning aylanish tezligi va momenti kabi parametrlar asosida
matematik modellar tuzilib, ularning differensial tenglamalar ko‘rinishida ifodalangan shakllari
keltirilgan. Shuningdek, bu modellar yordamida turbina ish faoliyatini raqamli usullar orqali baholash
imkoniyatlari ko‘rib chiqilgan.

Kalit so‘zlar: Kaplan turbinasi, gidrodinamik jarayonlar, matematik model, differensial
tenglamalar, CFD.

Abstract:This thesis analyzes the main hydrodynamic and energy conversion processes occurring
in a Kaplan turbine based on mathematical modeling. Mathematical models have been developed using
parameters such as flow velocity, pressure distribution, blade rotational speed, and torque inside the
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turbine, and are presented in the form of differential equations. In addition, the possibilities of evaluating
turbine performance using numerical methods are also explored.

Keywords: Kaplan turbine, hydrodynamic processes, mathematical model, differential equations,
CFD.

AnHoTanusi:B  nanHOH paboTe aHaMM3MPYIOTCS  OCHOBHBIE THAPOAWHAMUYECKHE |
SHEpPreTUYeCcKrue MpOIEeCcChl, Mpoucxoasue B TypOune Karutana, Ha OCHOBE MaTeMaTHYECKOTO
MozenupoBanus. beutn pazpaboTaHel MaTeMaTHYecKue MOJEIH, OCHOBAaHHBIE Ha TaKHX IapaMeTpax,
KaK CKOPOCTh IOTOKA, pacipe/iesieHHe JaBICHUs, YIIIOBast CKOPOCTh BPAIICHUS JIONAcTed U KPyTSIIUi
MOMEHT, IpE/ACTaBICHHBIC B BUJC IU(QepeHInaIbHbIX ypaBHeHUH. Kpome Toro, paccmarpuBaroTcs
BO3MOKHOCTH OIICHKH pabOThI TypOHHBI C IOMOIIBIO YHCIEHHBIX METOJIOB.

KnioueBbie ciaoBa: TypOuna Karuana, ruapoauHaMHyYecKue NPOLIECCHI, MaTeMaTHYecKast
Mojienb, tuddepenunansusie ypasHenus, CFD.

Kirish. Bugungi kunda gayta tiklanuvchi energiya manbalarini joriy etish global energiya
strategiyasining ajralmas qismiga aylangan. Xususan, kichik va mikro gidroelektr stansiyalar (GES)
uchun mo‘ljallangan Kaplan turbinalari past bosimli suv oqimlarida yuqori samaradorlikni ta’minlaydi.
Ushbu turbinaning o‘ziga xos konstruktiv yechimlari uni keng qo‘llash imkonini yaratadi. Biroq,
amaliyotda ushbu turdagi turbinalar bir qator muhim ekspluatatsion va texnik kamchiliklarga ega. Ularni
chuqur tahlil qilish, mavjud muammolarni aniqlash va ularni bartaraf etish yo‘llarini ishlab chiqish
muhim ilmiy va amaliy ahamiyatga ega.

Mikro GES turbinasi parametrlarini o‘rganish uchun suyuqlik dinamikasini hisoblashda CFD
(Computational Fluid Dynamics) — ya’ni kompyuterda suyuqlik dinamikasi tenglamalarini yechish
uchun usullar to‘plamidan foydalanish bir qancha avzalliklarga ega. CFD suyugqliklar va gazlar
harakatini modellashtirish va tahlil qilish, suyuqlik dinamikasi bilan bog‘liq turli muhandislik
muammolarini o‘rganish va optimallashtirish uchun ishlatiladi. CFD harakatlanuvchi suyugqliklar yoki
gazlarning xususiyatlarini tavsiflovchi fizik va matematik tenglamalarga asoslanadi. Bu tenglamalar
taqribiy va chekli element, chekli haym yoki chekli farq usullari yordamida sonli yechiladi. CFD turli
gidrodinamik hodisalarni taqlid qilish uchun ishlatilishi mumkin, masalan, turbina atrofidagi havo yoki
suv oqimi, oqim tuzilishining tagsimlanishi, suyugqliklar va qattiq jismlar o‘rtasidagi issiqlik
almashinuvi, suyuqlikdagi moddalarni aralashtirish va boshqalar. CFD ning afzalliklari orasida
laboratoriya yoki sinov dastgohida jismoniy simulyatsiyaga ehtiyoj sezmasdan turli dizaynlarni tez va
arzon o‘rganish yoki tizim parametrlarini optimallashtirish qobiliyati kiradi. CFD, shuningdek, yuqori
tezlikdagi yoki murakkab uch o‘lchovli oqimlar kabi laboratoriyada takrorlanmaydigan hodisalarni
o‘rganish imkonini beradi [1, 2] CFD dan foydalanishda duch keladigan katta qiyinchiliklardan biri bu
turbulentlikni modellashtirishdir. Turbulentlikni modellashtirish turbulent oqimning harakatini
tavsiflash va bashorat qilishni o°z ichiga oladi. Turbulentlik - bu suyuqlik yoki gazning stokastik,
tartibsiz va murakkab harakati bo‘lib, tezlik va bosimning oldindan aytib bo‘lmaydigan va tasodifiy
tebranishlari bilan tavsiflanadi.
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Yuqoridagi tenglamalarda \7x,\7y,\72 o‘rtacha oqim tezligi vektorining bo‘ylama va ko‘ndalang
komponentlari mos ravishda, p - gidrostatik bosim, v— suyuqlikni kinematik qovushqoqligi, p—

suyuqlikni zichligi. Bu tenglamalar sistemasi ochiq hisoblanadi buni yopish uchun Bussinesk
gepotizasidan foydalaniladi.
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-3 =2uS; —pgké}j o)
2-tenglamaning o°‘ng tomonidagi oxirgi had birlik hajmdagi turbulent kuchni ifodalaydi, bu yerda s, —
turbulent dinamik qovushqoqligi, suyuqlikning pulsatsiyalanuvchi tezligini ifodalaydi. 1-rasmda mikro
GES turbinasining umumiy geometriyasi va kesimi ko‘rsatilgan.
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a) b)
I-rasm. Mikro GES turbinasining umumiy geometriyasi A) va B) kesimi.

Sonli o‘rganish uchun Reynolds o‘rtacha hisoblangan Navier-Stokes tenglamalari tizimi
qo‘llaniladi [3]. Reynolds kuchlanishlari tufayli noma’lumlar soni RANS tenglamalari sonidan oshadi.
Shuning uchun tenglamalarni yopish uchun v2-f turbulentlik modelidan foydalanilgan.

Xulosa
Kaplan turbinalari past bosimli suv ogqimlarida samarali ishlashi bilan ajralib turadi va ularning ish
faoliyatini chuqur o‘rganish zamonaviy gidroenergetika tizimlarining samaradorligini oshirishda muhim
ahamiyat kasb etadi. Ushbu model va natijalar, Kaplan turbinasining konstruktiv parametrlarini
optimallashtirish hamda ishlash unumdorligini oshirishga garatilgan texnik yechimlar ishlab chiqgishga
xizmat qiladi.
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Foydalanilgan adabiyotlar ro‘yxati.
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ENERGETIK TIZIMLARDA BARQARORLIKKA ERISHISH IMKONIYATLARI VA
MAVJUD MUAMMOLAR O‘ZBEKISTON MISOLIDA
Katta o‘qituvchi, To‘raboyev Holmurod Rustamjon o‘g‘li
Andijon davlat texnika instituti

Annotatsiya: Energiya sohasida global barqarorlikka erishish va ekologik xavfsizlikni ta’minlash
zamonaviy jamiyatning eng dolzarb masalalaridan biridir. Ushbu maqolada yashil energiya
manbalarining rivojlanishi, ular yordamida energetik tizimlarda barqarorlikka erishish imkoniyatlari va
mavjud muammolar ko‘rib chiqiladi. Shuningdek, O‘zbekiston misolida yashil yechimlarni joriy etish
istigbollari tahlil gilinadi.

Abstract: Achieving global sustainability and ensuring environmental safety in the energy sector
are among the most pressing issues of modern society. This article examines the development of green
energy sources, the opportunities for achieving sustainability in energy systems with their help, and
existing problems. It also analyzes the prospects for implementing green solutions using the example of
Uzbekistan.

AHHoTauusi: JlocTwkeHue mI00anbHOM YCTOMYMBOCTH M 0O€CHEUYEeHHE OSKOJIOTUYECKON
0€30MaCHOCTH B HHEPreTHMUECKOM CEKTOpE SBISIOTCS OJHUMM M3 CaMbIX AaKTyaJlbHBIX BOIPOCOB
COBPEMEHHOTO 00IecTBa. B crarbe paccMaTpuBalOTCsS BOIMPOCHI PAa3BUTHUS 3€JICHBIX HCTOYHHKOB
SHEpPIUH, BO3MOXHOCTH JOCTM)KEHHS YCTOMYMBOCTH B HHEPrOCHCTEMAax C MX TIOMOINBIO |
cymiecTByomme npodnemsl. Taxke aHAIM3UPYIOTCS TEPCIEKTUBEI BHEIPECHUS 3€JICHBIX pElIeHU Ha
npumMepe Y30ekucraHa.

Kalit so‘zlar: tabiiy resurslar, yashil taraqqiyot, tendensiya, yashil yechimlar, innovatsion
texnologiyalar, moliyalashtirish, energetik infratuzilma, modernizatsi barqaror energetika, yashil
yechimlar, qayta tiklanuvchi energiya, energiya samaradorligi, atrof-mubhit.

Keywords: natural resources, green development, trends, green solutions, innovative
technologies, financing, energy infrastructure, modernization and sustainable energy, green solutions,
renewable energy, energy efficiency, environment.

KiroueBble cj10Ba: MPUPOIHBIE PECypCHI, 3€JIEHOE Pa3BUTHE, TEHACHIINH, 3€JICHbIC PEIICHHS,
MHHOBAI[MOHHBIE TEXHOJOTHH, (PMHAHCUPOBAHUE, SHEpreTHUecKas HHPpacTpyKTypa, MOACPHHU3AIM U
YCTOWUYMBAsl JHEPreTHKa, 3€JCHBIC pemIeHHs, BO300HOBIsiEeMas SHEPTHs, SHeprodPpQeKTHBHOCTD,
OKpy>Karolnas cpesa.

Kirish.Bugun insoniyat yangi tahdidlar oldida turibdi. Yer shari aholisi muttasil ko‘payishda
davom etyapti, tabiiy resurslar zaxirasi esa shiddat bilan qisqarmoqda. Bu esa dunyo mamlakatlarini
tang ahvolga solib qo‘yayotir. Shu bois dunyo bo‘yicha katta kuch bilan yashil energetik (qayta
tiklanuvchi energiya manbalari) tizimiga o‘tishga urg‘u berilmoqda. Buning ikki muhim asosiy sababi
bor. Avvalo, sal ilgariroq aytib o‘tilganidek, dunyo miqyosida energiya hosil giladigan manbalar tugab
boryotgani bo‘lsa, ikkinchi sababi atmosferaga zararli chiqindi gazlar chiqarilishi hisobiga havoning
keskin ifloslanishi va global iglim muammolari vujudga kelayotganidir.
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Ekspertlar vaziyatni o‘nglash uchun jahon iqtisodiyotida “yashil taraqqiyot” tamoyillarini joriy
etish zarurligini ta’kidlamoqda. Mazkur yondashuv BMT Barqaror taraqqiyot maqsadlarida ham o‘z
ifodasini topgan. Bu borada yurtimizda ham davlatimiz rahbari boshchiligida jiddiy islohotlar olib
borilayotir.

Ma’lumki, 2019 yilda O‘zbekiston “Yashil igtisodiyot”ga o‘tish strategiyasini gabul qildi. Unda
yaqin o‘n yilda mamlakatda uglerod sarfini keskin kamaytirish, iqtisodiyotning barcha tarmoqlarida
ekologik toza va resurs tejamkor texnologiyalarni joriy etish, qayta tiklanuvchi, samarali energiya
manbalaridan keng foydalanish ko‘zda tutilgan.

Tadqiqotlardan ma’lum bo‘lishicha, O‘zbekiston uglevodorod energiyasi — neft, gaz, ko‘mirdan
foydalanish hisobiga har yili yalpi ichki mahsulotning kamida 4,5 foizini yo‘qotmoqda. Qolaversa,
mamlakatdagi energiya ishlab chiqaruvchi quvvatlarning salkam yarmi eskirgan. Ularni tiklash yoki
modernizatsiyalash katta mablag‘ni talab qiladi. Buning o‘rniga ham iqtisodiy, ham ekologik jihatdan
samarali bo‘lgan “yashil energetika”ga o‘tish ming chandon afzal. Zero, butun dunyo shu yo‘lni
tanlayapti.

E’tiborlisi, O‘zbekiston Markaziy Osiyo davlatlaridan birinchi bo‘lib mazkur harakatga qo‘shildi.
Mohiyatan olib garaganda, ikki yil avval gabul qilingan “Yashil iqtisodiyot”ga o‘tish strategiyasi
yurtimizning “yashil taraqqiyot” sari yuz burganini anglatadi [1].

XXI asrda global iqlim o‘zgarishi va tabiiy resurslarning kamayib borishi insoniyatni yangi,
bargaror energiya manbalarini izlashga majbur qilmoqda. Elektr energiyasiga bo‘lgan talab yil sayin
ortib bormoqda, bu esa an’anaviy energiya ishlab chiqgarish usullarining ekologik ta’sirini oshirmoqda.
Shu sababli, yashil energiya manbalaridan foydalanish va energiya samaradorligini oshirish global kun
tartibida asosiy o‘rinni egallaydi.

Ushbu magqola energetikada barqarorlikni ta’minlash uchun mavjud yashil yechimlarni ko‘rib
chiqadi va ularning rivojlanish istigbollarini tahlil qiladi.

Tadqiqot magsadi: energetik tizimlarda barqarorlikni ta’minlashga qgaratilgan yashil yechimlarning
samaradorligini o‘rganish.Tadqiqot vazifalariga: yashil energiya manbalarini tahlil qilish, energetik
tizimlarning barqarorlik ko‘rsatkichlarini baholash hamda O‘zbekiston misolida yashil yechimlarni joriy
etish imkoniyatlarini ko‘rib chiqish kerak.

Adabiyotlar tahlili va metodlar

So‘nggi yillarda global energetika siyosatining asosiy yo‘nalishi — bargarorlikka erishish va
yashil energiya manbalarini rivojlantirish bo‘lib bormoqda. Xalqaro Energetika Agentligi (IEA)
ma’lumotlariga ko‘ra, 2050 yilga qadar karbonsiz energetika tizimiga o‘tish bo‘yicha global sa’y-
harakatlar jadallashmoqda [2].

Qayta tiklanuvchi energiya manbalari (quyosh, shamol, gidroenergiya, bioenergiya) bugungi
kunda ko‘pgina mamlakatlarda energetika siyosatining asosiy komponentiga aylangan. REN21
hisobotida gayd etilishicha, 2023 yilda dunyoda ishlab chiqarilgan elektr energiyasining 30% dan ortig‘i
gayta tiklanuvchi manbalardan olingan [3].

O‘zbekiston ham bu tendensiyadan chetda qolmayapti. 2024 yil holatiga ko‘ra, mamlakatda
umumiy quvvati 2,5 GVt dan ortiq bo‘lgan quyosh va shamol energiyasi loyihalari amalga
oshirilmoqda [4].

Biroq, adabiyotlar shuni ko‘rsatadiki, bargaror energetik tizim yaratishda fagat texnologik
yechimlar yetarli emas. Samardor energiya siyosati, iqtisodiy rag‘batlar va samarali boshgaruv
mexanizmlari ham muhim rol o‘ynaydi [5]. Masalan, Smith va Taylor (2023) o°z tadqiqotida yashil
o‘tishning muvaffaqiyatini ta’minlash uchun hukumatiy siyosatning izchilligi va xususiy sektor
bilan hamkorlikning kuchli bo‘lishi zarurligini ta’kidlagan [6].

Xalgaro tajribalar, jumladan Germaniya, Daniya, Xitoy kabi davlatlar misolida shuni ko‘rish
mumkinki, yashil energiya rivojlanishi uchun quyidagi omillar muhim ahamiyatga ega: Innovatsion
texnologiyalarni rivojlantirish, moliyalashtirish mexanizmlarini joriy etish, energetik infratuzilmani
modernizatsiya gilish, energiya samaradorligini oshirish kabilardir.

Natijalar
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O‘zbekistonda yashil energetikaga o‘tish bosqichma-bosqich amalga oshirilmoqda. O‘zbekiston
Respublikasi Energetika vazirligining ma’lumotlariga ko‘ra, mamlakatda 2024 yil holatida 2,6 GVt
quvvatga ega bo‘lgan gayta tiklanuvchi energiya manbalaridan foydalanish loyihalari amalga
oshirilmoqda, shundan 1,5 GVt quyosh fotoelektr stansiyalariga, 1,1 GVt esa shamol parklari va boshga
manbalarga to‘g‘ri keladi [3]. Mamlakat hukumati 2030 yilga gadar gayta tiklanuvchi energiya
manbalarining ulushini 40% ga yetkazishni magsad gilgan.

2018 yildan 2023 yilgacha bo‘lgan davrda gayta tiklanuvchi energiya ulushi global miqyosda
25.6% dan 30.3% gacha oshdi. Asosiy o‘sish manbalari — quyosh va shamol energiyasi
texnologiyalarining rivojlanishi, investitsiyalar hajmining oshishi hamda davlat siyosatining faol
qo‘llab-quvvatlashi bilan bog‘liq.

Qayta tiklanuvchi energiya ulushining o‘zgarishi (dunyo va
60,00 O‘zbekiston misolida)
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1-rasm. Qayta tiklanuvchi energiya ulushining o ‘zgarishi

O‘zbekiston ushbu jarayonda faol ishtirok etmoqda. 2018 yilda gayta tiklanuvchi energiya
ulushi atigi 3.5% ni tashkil etgan bo‘lsa, 2023 yilga kelib bu ko‘rsatkich 16.7% ga yetdi. 2030
yilgacha mamlakat energetik tizimining 40% ini yashil energiyadan ta’minlash strategik magsad qilib
belgilagan 1-rasm.

Muhokama

Tadqiqot natijalari shuni ko‘rsatdiki, energetik tizimlarning barqarorligini oshirishda yashil
yechimlar jadal rivojlanmoqda va ularning samarasi nafagat ekologik, balki igtisodiy va ijtimoiy
sohalarda ham sezilarli.

Bugungi kunda quyosh va shamol energiyasi texnologiyalari yetuklashgani, narxlar pasaygani va
davlat siyosati tomonidan faol qo‘llab-quvvatlanayotgani tufayli gqayta tiklanuvchi energiya manbalari
global energetik transformatsiyaning asosiy drayverlariga aylanmoqda [1,2].

O‘zbekiston tajribasi ham shuni ko‘rsatmoqdaki, qayta tiklanuvchi energiyaga sarmoya kiritish
orgali mamlakat energetik mustaqilligini mustahkamlash, CO, emissiyalarini kamaytirish va xalgaro
ekologik majburiyatlarni bajarish imkoniyatiga ega bo‘lib bormoqda.

Biroq, barqarorlikni ta’minlash uchun faqat texnologik yechimlarning o‘zi yetarli emas. Muhim
omillar sifatida quyidagilarni gayd etish mumkin:

- Energetik infratuzilmaning modernizatsiyasi: ishlab chigarilgan yashil energiyani samarali
tarzda iste’molchilarga yetkazish uchun energiya tarmogqlarini yangilash va avtomatlashtirish talab
etiladi.

- Investitsiya muhitini yaxshilash: yirik va o‘rta biznes uchun qulay moliyaviy mexanizmlarni
shakllantirish, investorlar uchun kafolatli va bargaror siyosiy-huqugiy muhit yaratish zarur.

- Malakali kadrlar tayyorlash: zamonaviy yashil texnologiyalarni boshgarish uchun maxsus
mutaxassislar va ilmiy salohiyatni rivojlantirish talab gilinadi.
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- Ijtimoiy ongni oshirish: aholining energiya samaradorligi va yashil energiya afzalliklari bo‘yicha
xabardorligini oshirish muhim ahamiyatga ega.

- Xulosa

Jahon tajribasi shuni ko‘rsatadiki, texnologik taraqqiyot va siyosiy qo‘llab-quvvatlash
natijasida qayta tiklanuvchi energiya manbalari tez sur’atlar bilan rivojlanmoqgda. O‘zbekiston
bu jarayonga faol qo‘shilgan bo‘lib, barqaror energetik tizimga o‘tish yo‘lida sezilarli
natijalarga erishmoqda.
Kelgusida infratuzilmani modernizatsiya qilish, investitsiyalarni jalb gilish va malakali kadrlar
tayyorlash bo‘yicha chora-tadbirlarni kuchaytirish zarur.
Yashil energiyaga asoslangan barqgaror energetik tizimni shakllantirish nafagat atrof-muhitni
asrash, balki igtisodiy raqobatbardoshlikni oshirish, energiya xavfsizligini ta’minlash va aholi
farovonligini yaxshilash imkonini beradi. O‘zbekistonning yashil energiyaga o‘tish borasidagi
hozirgi sa’y-harakatlari ijobiy natija bermoqgda, biroq tizimli va uzoq muddatli yondashuv talab
gilinadi.

- Adabiyolar ro‘yxati
1. O'zbekiston Respublikasi Oliy Majlisi Senati maolasi ““Yashil” energetika —
mamlakatimiz taraqqiyotida muhim omil” mavzusidagi https://senat.uz/articles/post-1673;.
2. International Energy  Agency (IEA). World Energy Outlook 2024
https://www.iea.org/reports/world-energy-outlook-2024;.
3. REN21. Renewables Global Status Report 2024.
4. O‘zbekiston Respublikasi Energetika vazirligi ma’lumotlari
https://gov.uz/uz/minenergy/news/view/31687;.
5. Smith, J. & Taylor, P. (2023). "Green Energy Transitions: Challenges and Opportunities”.
Energy Policy Journal https://www.sciencedirect.com/journal/energy-policy;.
6. UNDP Uzbekistan. Sustainable Energy for All (SE4AIl) Report, 2024.

264


https://senat.uz/articles/post-1673
https://www.iea.org/reports/world-energy-outlook-2024
https://gov.uz/uz/minenergy/news/view/31687
https://www.sciencedirect.com/journal/energy-policy

YASHIL ENERGETIKA: BARQAROR ENERGIYA MANBALARINING KELAJAGI
O‘ktamov Madadjon O‘ktam o‘g‘li
Shahrisabz davlat pedagogika instituti
Matematika va ta’limda axborot texnologiyasi kafedrasi o‘qituvchisi
Karimova Iroda Kamol qizi
Shahrisabz davlat pedagogika institute Matematika yo‘nalishi talabasi

Annotatsiya: Ushbu maqolada yashil energetika konsepsiyasi, uning global va mintagaviy
ahamiyati hamda barqaror energiya manbalarining istigbollari yoritiladi. Asosiy e’tibor qayta
tiklanuvchi energiya manbalarining iqtisodiy samaradorligi, ekologik xavfsizligi hamda texnologik
rivojlanishiga qaratilgan. Maqolada O‘zbekistonda yashil energetika sohasida olib borilayotgan
islohotlar va loyihalar asosida tahliliy yondashuv tagdim etiladi.

Kalit so‘zlar: Yashil energetika, qayta tiklanadigan energiya, barqaror rivojlanish, innovatsiya,
vodorod, quyosh energiyasi, ekologik xavfsizlik.

Annomayuna: B cratbe paccMaTpuBaeTCsl KOHICTIINS 3€JICHON YHEPTeTUKH, €€ MI00aIbHOE U
peruoHajabHOE 3HAUYE€HHUE, MEPCHEKTUBbI YCTOWYMBBIX HCTOYHMKOB 3Hepruu. OCHOBHOE BHUMaHHE
yAENSETCS SKOHOMUYECKOH S(PPEKTHBHOCTH, IKOJIOTUYECKON OE30MacHOCTH M TEXHOJIOTHYECKOMY
Pa3BUTHIO BO30OHOBIISIEMBIX MCTOYHUKOB JHEPrHU. B cTarhe mpeacTaBlieH aHAIMTHYECKHH TOIXO,
OCHOBAHHBIN Ha peopMax u MPOEKTaX, peaTn3yeMbIX B cepe 3eJIeHON IHEPTETHKHU B Y30EKUCTaHE.

Knrwouesvie cnosa: 3enenas sHepreTuka, BO30OHOBISEMbIE HUCTOYHUKU 3HEPIUH, YCTOMUUBOE
pa3BUTHE, MHHOBAIIWHU, BOIOPO/, COTHEYHAs SHEPIUsl, DKOJIOTHYECKasi 0€30MacHOCTb.

Annotation. This article discusses the concept of green energy, its global and regional
significance, and the prospects for sustainable energy sources. The main focus is on the economic
efficiency, environmental safety, and technological development of renewable energy sources. The
article presents an analytical approach based on the reforms and projects being carried out in the field of
green energy in Uzbekistan.

Keywords: Green energy, renewable energy, sustainable development, innovation, hydrogen,
solar energy, environmental safety.

Kirish. Bugungi kunda global ekologik muammolar, xususan, iqlim o‘zgarishi, karbonat
angidrid chiqindilarining ortishi va tabiiy resurslarning cheklanganligi insoniyatni barqaror energiya
manbalariga o‘tishga majbur qilmogda. Shu sababli yashil energetika (green energy) — ya’ni qayta
tiklanadigan va ekologik xavfsiz energiya manbalari — kelajakning asosiy energiya modeli sifatida
ko‘rilmoqda. Hozirgi energetika tizimlarining asosiy qismini tashkil giluvchi neft, gaz va ko‘mir kabi
an’anaviy resurslar nafaqat tugab borayotgan, balki atrof-muhitga zarar yetkazuvchi omillardandir. Bu
esa yashil energiyaga o‘tishni tezlashtirish zaruratini tug‘dirmoqda.

Metodologiya. Tadqiqotda xalqaro tashkilotlar (IEA, IRENA, UNDP) tomonidan e’lon gilingan
ochiq statistik ma’lumotlar, 20182024 yillarda chop etilgan ilmiy maqolalar, tahliliy hisobotlar asosida
kontent tahlili o‘tkazildi. Shuningdek, O‘zbekistonda 2020-2025 yillarda gabul qilingan energetika
strategiyalari o‘rganildi. Metodik yondashuv sifatida tagqoslovchi tahlil (benchmarking) va empirik
statistika asosida mintaqaviy salohiyat baholandi. Tadqiqotda sifatli va miqdoriy tahlil uslublari
uyg‘unlashtirilgan holda qo‘llanildi. Avvalo, sifatli tahlil metodologiyasi asosida global va mintaqaviy
darajadagi muhim hujjatlar, strategiyalar va hisobotlar o‘rganildi. Xususan, Xalqaro Energetika
Agentligi (IEA), Qayta tiklanuvchi energiya bo‘yicha xalqaro agentlik (IRENA), BMT Taraqqiyot
dasturi (UNDP) kabi nufuzli tashkilotlarning rasmiy hisobotlari asos qilib olindi. Ushbu hujjatlar
yordamida yashil energetika sohasidagi global tendensiyalar, texnologik yangiliklar va strategik
yondashuvlar tahlil qilindi. Shuningdek, tadqiqotda miqdoriy metodlar orqali statistik ma’lumotlarga
asoslangan tahlillar amalga oshirildi. IRENA Renewable Energy Statistics, World Bank Open Data, va
O‘zbekiston Respublikasi Energetika vazirligi tomonidan e’lon qilingan ragamlar asosida so‘nggi
yillarda qayta tiklanuvchi energiya manbalarining o‘sish sur’atlari, ularning umumiy energetika
tizimidagi ulushi va texnologik imkoniyatlari aniqlab chiqildi. Ushbu yondashuv orqali sektorning real
holati ragamlar asosida baholandi. Bundan tashqari, tagqoslovchi tahlil (benchmarking) usuli asosida
O‘zbekistonning yashil energetika sohasidagi holati boshqa rivojlanayotgan mamlakatlar — jumladan
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Qozog‘iston, Hindiston, Marokash va Saudiya Arabistoni bilan solishtirildi. Bu yondashuv orqali
O‘zbekistonning kuchli va zaif jihatlari, mavjud imkoniyatlar va tahdidlar aniqlab berildi. Tadqiqot
davomida SWOT tahlil yondashuvi ham qo‘llanildi. Bu orqali yashil energetika sohasida mavjud ichki
kuchli tomonlar (Strengths), zaif jihatlar (Weaknesses), tashqi imkoniyatlar (Opportunities) va xavf-
xatarlar (Threats) tizimli ravishda aniqlab chiqildi. Masalan, O‘zbekistonning quyoshli kunlari soni
yiliga 300 kundan ortiq bo‘lishi — bu kuchli jihat hisoblanadi, biroq texnologik kadrlar yetishmasligi —
bu zaiflik sifatida ko‘rsatildi. Tadgiqotda shuningdek, mahalliy ekspertlar, soha mutaxassislari va loyiha
ishtirokchilari bilan o‘tkazilgan ochiq intervyular orqali amaliy fikrlar va tavsiyalar yig‘ildi. Shu bilan
birga, mahalliy va xalgaro OAYV, ilmiy maqolalar va tahliliy sharhlardan foydalanildi. Bu esa ijtimoiy-
igtisodiy va psixologik omillarni hisobga olish imkonini berdi. Yuqoridagi metodologik yondashuvlar
orqali nafaqat statistik tahlil, balki siyosiy, texnologik va inson omillarini ham gamrab oluvchi, kompleks
ilmiy tahlil amalga oshirildi. Bu esa maqolada ilgari surilgan xulosalarning ishonchliligini va amaliy
ahamiyatini oshirishga xizmat qildi.

Natija. Tahlillar shuni ko‘rsatmoqdaki, yashil energiya manbalariga o‘tish iqlim muammolarini
yumshatish, iqtisodiy samaradorlikni oshirish va energetik xavfsizlikni ta’minlashda asosiy rol o‘ynaydi.
Jahonda bu soha texnologik jihatdan tez rivojlanmoqda va ilg‘or davlatlar investitsiyalarni aynan shu
yo‘nalishga yo‘naltirmoqda. O‘zbekiston ham bu jarayonga faol qo‘shilmoqda va iqtisodiy, geografik
salohiyati hisobiga mintagaviy yetakchilikka da’vogarlik qilmoqda. Tahlillar shuni ko‘rsatadiki, yashil
energetika bugungi global energetika tizimining muhim tarkibiy qismiga aylanmoqda. IRENA
ma’lumotlariga ko‘ra, 2023-yilda qayta tiklanuvchi energiya manbalari jahon bo‘yicha yangi o‘rnatilgan
elektr quvvatlarining 86 foizini tashkil etdi. Bu holat shuni anglatadiki, deyarli har 10 ta yangi qurilgan
elektr stansiyasidan 9 tasi qayta tiklanuvchi manbalarga asoslangan. Quyosh va shamol energetikasidagi
texnologik yutuqlar, ishlab chiqarish xarajatlarining pasayishi bu sohaning jadal sur’atlarda
rivojlanishiga sabab bo‘lmoqda. Ayni paytda, O‘zbekistonda ham ushbu sohada ijobiy siljishlar
kuzatilmoqda. 2024-yil holatiga ko‘ra, mamlakatda umumiy quvvati 1,400 MVt dan ortiq bo‘lgan
quyosh elektr stansiyalari ishga tushirildi va 2030-yilgacha bu ko‘rsatkichni 8,000 MVt ga yetkazish
rejalashtirilgan. Shamol energetikasida esa jami 1,200 MVt quvvatdagi stansiyalar loyihalashtirilmoqda,
ulardan ayrimlari — xususan Buxoro va Qoraqalpog‘istonda — 2025-yilda ishga tushishi kutilmoqgda.
Shuningdek, O‘zbekistonda 2023-yilda qayta tiklanuvchi energiya manbalarining umumiy elektr ishlab
chiqarishdagi ulushi 10 foizga yetgan bo‘lib, bu 2020-yilga nisbatan ikki barobarga oshgan. Energiya
samaradorligini oshirish, iqlimga zararli chiqindilarni kamaytirish va xorijiy investitsiyalarni jalb qilish
borasida ham muhim natijalarga erishilmoqda. Masalan, BAAning Masdar kompaniyasi bilan
hamkorlikda olib borilayotgan yirik quyosh loyihalari 2 milliard dollardan ortiq investitsiyani jalb
qilgan. Yashil energetikani rivojlantirish nafaqat ekologik foyda, balki iqtisodiy jihatdan ham katta
afzalliklar bermoqda. Jumladan, qayta tiklanuvchi energiya loyihalari minglab yangi ish o‘rinlari
yaratmoqda, mabhalliy ishlab chiqaruvchilarni qo‘llab-quvvatlamoqda va texnologik salohiyatni
oshirmoqda. Bundan tashqari, O‘zbekistonning “yashil iqtisodiyot”ga o‘tish strategiyasi xalqaro
moliyaviy institutlar bilan hamkorlikda amalga oshirilmoqda va bu jarayon mamlakatning kredit reytingi
va investitsion jozibadorligiga ham ijobiy ta’sir ko‘rsatmoqda. Shu orqali yashil energetika nafaqat iqlim
o‘zgarishiga qarshi kurash vositasi, balki iqtisodiy barqarorlik va texnologik taraqqiyotning asosiy omili
sifatida maydonga chigmoqda. Bu natijalar, albatta, sohadagi siyosiy irodani kuchaytirish,
texnologiyalarni mahalliylashtirish va aholining ekologik ongini oshirish zarurligini ham ko‘rsatadi.

Muhokama. Yashil energetika manbalari — quyosh, shamol, gidro, biomassa va vodorod kabi
yo‘nalishlar orqali amalga oshirilmoqda. Quyidagi jadvalda jahon bo‘yicha eng ko‘p ishlatilayotgan
qayta tiklanadigan energiya manbalarining 2023-yil uchun statistik ko‘rsatkichi keltirilgan:

Energiya manbasi Jami quvvat (GW) Jahon ulushi (%)
Quyosh energiyasi 1,419 33.3%

Shamol energiyasi 973 22.8%
Gidroenergetika 1,230 28.9%

Biomassa 145 3.4%

Geotermal energiya 15 0.3%
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| Vodorod (yashil) | <5 | <0.1% |

Quyosh energiyasi eng tez rivojlanayotgan yo‘nalish bo‘lib, har yili o‘rtacha 20-25% o‘sish
kuzatilmogda. Shamol energiyasi aynigsa Yevropa va Xitoyda jadal rivojlanmoqda. Gidroenergetika
an’anaviy, biroq ba’zi ekologik xavflarga ega bo‘lgan manbadir. Vodorod esa istigbolli bo‘lib, texnologik
murakkablik va katta investitsiya talab etadi. O‘zbekistonda 2024-yil holatiga ko‘ra, quyosh energiyasi
bo‘yicha jami 1,400 MW dan ortiq quvvatdagi loyihalar amalga oshirilgan va 2030-yilgacha bu
ko‘rsatkichni 8,000 MW ga yetkazish rejalashtirilgan. Shamol energetikasi yo‘nalishida esa
Qoraqalpog‘iston va Buxoroda 500 MW dan ortiq quvvatdagi turbinalar o‘rnatilmoqda.

Xulosa. Xulosa qilib aytganda, yashil energetika — bu nafagat ekologik muammo yechimi, balki
barqaror iqtisodiy rivojlanishning muhim omilidir. Global miqyosda quyosh va shamol energiyasi
yetakchilik gilayotgan bo‘lsa, O‘zbekistonda ham bu yo‘nalishlar bo‘yicha jadal ishlar olib borilmoqda.
Mamlakatda mavjud tabiiy salohiyat, xorijiy investitsiyalar va davlat siyosiy irodasi bu sohaning
rivojlanishi uchun asos bo‘lib xizmat qilmoqda. Shu bilan birga, texnologik ta’minot, malakali kadrlar
va ijtimoiy qo‘llab-quvvatlash kabi sohalarda ham yana ko‘plab choralar ko‘rilishi zarur. Yashil
energiyaga o°‘tish O°zbekiston uchun ekologik xavfsizlikni ta’minlash bilan birga, energiya
mustaqilligini kuchaytirish va yangi iqtisodiy imkoniyatlar ochish imkonini beradi. Yashil energetika
nafaqat ekologik barqarorlikni ta’minlashda, balki iqtisodiy o‘sishga ham turtki bo‘la oladi. Bu
yo‘nalishda muvaffaqiyatga erishish uchun quyidagi omillar muhim: ilg‘or texnologiyalarni joriy qilish,
xorijly investitsiyalarni jalb etish, mahalliy mutaxassislarni tayyorlash, qonunchilikni takomillashtirish
va energiya samaradorligini oshirish. O‘zbekiston uchun yashil energetika — bu kelajak emas, balki
bugungi kunning dolzarb yo‘nalishidir.
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ANALYSIS OF GENERATOR EFFICIENCY IN WIND ENERGY SYSTEMS
Rakhimov A.A.
PhD student of Fergana State Technical University

Abstract: Wind energy systems play a vital role in renewable energy generation by converting
kinetic wind energy into electrical power. The efficiency of wind turbine generators is a key factor in
determining overall system performance. This paper analyzes generator efficiency, its influencing
factors, and methods for optimization. Generator efficiency is calculated as the ratio of electrical output
power to mechanical input power, typically ranging between 85% and 97%. Several factors affect
efficiency, including generator type, mechanical and electrical losses, and cooling mechanisms.

Key words: Wind energy systems, generator efficiency, renewable energy, wind turbine
performance power conversion.

AHHoTauusi: BerposHepreTnueckne CHCTEMBI HIpalOT BaXXHYIO pOJb B IPOU3BOJACTBE
BO300OHOBJISIEMON 3HEpPIruM, Npeodpaszys KUHETUYECKYIO0 SHEpruio Berpa B anekrpuueckyro. KIIJ]
TEHEPaTOpPOB BETPSHBIX TYpOWH SBJISIETCS KIIOYEBBIM  (PAKTOpOM, ONpENeNsSIOmUM  OOIIyIO
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sddexkTuBHOCTE cucTeMbl. B nmaHHO# cTarbe mpoBoaWTCS aHamu3 3(PQEKTUBHOCTH T€HEPaTOpOB,
(bakxTopoB, BIUAIONIMX Ha HeE, a Takxke MeTonoB ontumu3zanun. KII/] reneparopa paccuuThIiBaeTcs Kak
OTHOIIIEHHE BBIXOAHOW DJIEKTPUYECKOW MOIIHOCTH K BXOJHOM MEXaHWYECKOH MOITHOCTH M OOBIYHO
HAXOIUTCs B auarna3zoHe ot 85% 1o 97%. Ha 3ppexTHBHOCTD BIHSIIOT HECKOIBKO (PaKTOPOB, BKITHOYAS
THII TeHEpaTopa, MEXaHMUECKUE U NEKTPUIECKUE ITOTEPH, a TAK)KE CUCTEMBI OXJIaXKICHHUS.

KawueBble ciaoBa: BerposHepretndeckue CUCTeMbl, 3(PQPEKTHBHOCTh  T€HEpaTopa,
BO300HOBIIsIeMasi SHEPIUsl, TPOU3BOANUTEILHOCTD BETPSHON TypOUHBI, TPeoOpa30BaHNE MOIIHOCTH.

Annotasiya: Shamol energetikasi tizimlari qayta tiklanuvchi energiya ishlab chigarishda muhim
rol o‘ynaydi, chunki ular shamolning kinetik energiyasini elektr energiyasiga aylantiradi. Shamol
turbinalari generatorlarining foydali ish koeffitsienti (FIK) tizimaning umumiy samaradorligini
belgilovchi asosiy omillardan biridir. Ushbu maqolada generator samaradorligi, unga ta’sir giluvchi
omillar va optimallashtirish usullari tahlil gilinadi. Generatorning FIKi chiqishdagi elektr quvvatining
kirishdagi mexanik quvvatga nisbati sifatida hisoblanadi va odatda 85% dan 97% gacha bo‘lgan oraliqda
bo‘ladi. Samaradorlikka bir qator omillar ta’sir qiladi, jumladan generator turi, mexanik va elektr
yo‘qotishlar, shuningdek sovitish tizimlari.

Kalit so‘zlar: Shamol energiyasi tizimlari, generator samaradorligi, gayta tiklanuvchi energiya,
shamol turbinasining ishlash samaradorligi, quvvatni konversiya qilish.

Wind energy systems play a crucial role in renewable energy production, converting kinetic wind
energy into electrical power. One of the key factors influencing the efficiency of these systems is the
performance of the generator. In this analysis, we will explore how generator efficiency is determined,
the factors affecting it, and ways to optimize performance.

Different generator types, such as induction generators, synchronous generators, and permanent
magnet generators (PMGs), have varying efficiency levels based on their design and operational
characteristics. Mechanical losses arise from friction and wind variability, while electrical losses include
core and copper losses due to resistance and magnetic effects. Proper cooling systems are essential to
prevent overheating and maintain efficiency.

To enhance generator efficiency, several strategies can be implemented, including the use of high-
quality materials, advanced power control techniques such as Maximum Power Point Tracking (MPPT),
reduction of frictional losses, and adaptive wind speed control. A graphical analysis shows that while
power output increases with wind speed, efficiency stabilizes beyond a certain point, emphasizing the
importance of optimal system design.
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Pic 1. Generator efficiency analysis in wind energy systems.

In conclusion, maximizing generator efficiency in wind energy systems is crucial for improving
overall energy conversion rates. By utilizing efficient generator technologies and implementing
optimization techniques, wind turbines can achieve high performance levels, contributing to the growth
of sustainable energy solutions.

Here is a graph illustrating the generator efficiency analysis in wind energy systems:

e Blue Line: Represents the output power (Pout) as a function of wind speed. As wind speed
increases, the output power also increases.

75.0
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e Red Dashed Line: Represents generator efficiency (%), which gradually increases and stabilizes
as wind speed rises.
To ensure numerical accuracy in the analysis, let's calculate the actual values for key parameters such as
input power (Pin), output power (Pout), and efficiency (n\etan) at different wind speeds. I'll provide
a table with these values for better clarity. Here is the corrected numerical data for the generator
efficiency analysis at different wind speeds:

Wind Speed (m/s) | Input Power (W) | Efficiency (%) | Output Power (W)

3 165.38 75.36 124.63

5 765.62 77.38 592.47

7 2100.88 85.00 1785.74
9 4465.12 92.62 4135.42
11 8152.38 94.64 771543
13 13456.63 94.95 12777.14
15 20671.88 94.99 19636.89

As wind speed increases, input power and output power both rise exponentially. Efficiency
improves with increasing wind speed but stabilizes around 95% beyond 9 m/s. The highest efficiency
(94.99%) is reached at 15 m/s, demonstrating that most modern generators operate optimally in high-
wind conditions.

While generator efficiency increases with wind speed, it stabilizes at around 95% beyond 9 m/s. This
trend is due to both physical limitations and control mechanisms within wind turbines. Here’s a more
detailed look at why this occurs and what it means for wind energy conversion.

Conclusion.

Generator efficiency is a crucial factor in wind energy conversion. By selecting the right
generator type, optimizing design materials, and implementing advanced control mechanisms, wind
turbines can achieve efficiencies above 95%. Continuous research in this field aims to further enhance
energy conversion, making wind power a more viable alternative to traditional energy sources.
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SUV OLISH TIZIMIDAGI EKSPLUATATSIYADA BO‘LGAN NASOSLARDA YUZAGA
KELAYOTGAN MUAMMOLAR VA ULARNI KELTIRIB CHIQARUVCHI OMILLAR
TAHLILI
S. Odilov
Farg‘ona davlat texnika universiteti

Annotatsiya: Ushbu magqgolada sug‘orish tizimlarida ekspluatatsiya qilinayotgan quduq
nasoslarining ishlashida uchrayotgan muammolar va ularni yuzaga keltiruvchi asosiy texnik va tashkiliy
omillar tahlil qilinadi. Quduq nasoslarining nosozlanish sabablari, texnik xizmat ko‘rsatishdagi
kamchiliklar, eskirish, energetik samaradorlikning pasayishi kabi jihatlar o‘rganilgan. Shuningdek,
muammolarni bartaraf etish uchun tavsiyalar va takliflar keltirilgan.

Kalit so‘zlar: Nasos agregatlari, ESV, Statik omillar, Dinamik omillar, Pitaodpiyatnik, mexanik
shikastlanish, nosimmetriya.

Abstract: This article analyzes the problems encountered during the operation of well pumps in
irrigation systems, focusing on the main technical and organizational factors that contribute to these
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issues. The study highlights causes such as equipment wear, inadequate maintenance, and reduced
energy efficiency. Furthermore, the article provides recommendations and suggestions for improving the
performance and reliability of well pump systems.

Key words: Pump units, ECV, Static factors, Dynamic factors, Feeder, mechanical
damage,nosimetry.

Annomayua: B [aHHOW CTarbe paccMaTpuBalOTCA MPOOIEMbl, BO3HUKAIOIIUE IPU
JKCIUTyaTallud HAacOCOB CKBaXWH B OPOCHUTENBHBIX CHUCTEMax, a TAaKKe aHAJIM3UPYIOTCS OCHOBHBIC
TEXHUYECKHE M OPTraHU3allMOHHBIE MPUYMHBI ATUX HpodneM. Oco0oe BHUMAHHUE YAEICHO TaKUM
acrieKTaM, Kak HW3HOC 00OpyIOBaHUS, HEIOCTaTOYHOE TEXHUYECKOe OOCITy)KHBaHUE, CHIDKCHUE
SHepreTudeckor d3pPeKTUBHOCTH. Tarxke MPeIIOKEHbl PEKOMEHIAINH 110 YCTPaHEHHIO BBISBICHHBIX
npoOJIeM U TIOBBIICHHUIO Ha/Ie)KHOCTH HACOCHOTO 000PY/IOBaHHUS.

Knrwouesvie cnoea: Hacocubie arperarsl, OB, Crarmueckue ¢akrtopsl, Junamuueckue
¢axropsl, [InTaoqIUATHIK, MEXaHUYECKUE TOBPEKACHUS, HOSUMETPHSL.

Davlatimiz rahbarining «O‘zbekiston respublikasida suv resurslarini boshqarish va irrigatsiya
sektorini rivojlantirishning 2021-2023 yillarga mo‘ljallangan strategiyasini tasdiglash to‘g‘risida» gi
qarori qabul qilindi. Ushbu qarorda suv resurslari zaxirasi hamda aholini va iqtisodiyot tarmoqlarini suv
bilan ta’minlashda yuzaga keladigan muammolarni oldini olish, suv tejovchi texnologiyalarini
amaliyotga keng joriy qilish, jumladan nasos stansiyalaridagi 518 ta nasos agregati va 807 ta
elektrodvigatel zamonaviy energiya tejamkorlariga almashtirilishi, ularning yillik elektr energiyasi
iste’moli 7,6 milliard kVt.soat dan 7,15 milliard kVt.soat gacha kamaytirish, suvni tejaydigan sug‘orish
texnologiyalarini joriy qilish 308 ming gektardan 1,1 million gektargacha, shu jumladan tomchilatib
sug‘orish texnologiyasi 121 ming gektardan 822 ming gektargacha yetkazish belgilandi [1].

Yer osti suvlaridan foydalanishda bugungi kunda nasos stansiyalarning o‘rni beqiyos. Ushbu nasos
stansiyalarda o‘rnatilgan nasos agregatlarining ishonchli va uzoq muddat xizmat ko‘rsatishi aholining
suvga bo‘lgan ehtiyojini doimiy qondirishda muhim rol o‘ynaydi.

Nasos agregatlarining uzoq muddat davomida uzluksiz va ishonchli ishlashini doimiy nazorat
qilish, ushbu agregatlarini ta’minlovchi elektr energiyasi sifat ko‘rsatikichlari parametrlarining GOST
32144-2013 [2] meyoriy hujjatlarning belgilangan qiymatlarida yetkazib berish, elektr energiyasi
isrofini oldini olish, shikastlangan nasos agregatlariga tezkorlik bilan xizmat ko‘rsatib, suv ta’minotida
kelib chiqadigan uzilishlarni bartaraf etish kabi tashkiliy va texnik chora tadbirlarni ishlab chiqish
vazifalarini belgilash zarur

1,1-rasm. ESV 10/160/35 rusumli nasosning umumiy ko ‘rinishi

a) 1- nasos qismi, 2-elektrodvigatel; 3-kuchlanish kabeli; 4-klapan; 5-tablichka,; 6-himoya qoplamasi; 7-himoya to ‘ri; 8-
tigin; b) 1-boshgaruv va nasos himoya klapani; 2- manometr, 3-qopqoq;

4-to ‘plagichli idish, 5-filtr
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O‘tkazilgan taxliliy tadqiqot natijalariga ko‘ra, Farg‘ona viloyatida hozirda kunda jami tik
nasoslarning soni 2268 tani tashkil etmoqda.

Bulardan 1116 ta nasos agregati sug‘orish quduqlariga o‘rnatilgan bo‘lib, fermer xo‘jaliklari va
aholining ichimlik suvi bilan ta’minlashga xizmat qilmoqda [4; 247-250-b]. 1252 ta nasos agregati esa
asosan zax qochirish magsadida qo‘llaniladi. Ushbu nasos agregatlarining eng birinchi versiyalari 1987-
yilda o‘rnatilgan [4; 247-250-b]. Farg‘ona viloyatida asosan chuchuk suv 20-55 metrdan olinadi. Ushbu
suv quduqglarida ESV turidagi O°‘zbekistonda ishlab chiqarilgan tik va yotiq nasoslardan
foydalanilmoqda (1,1-rasm) [3]

Hozirgi kunda “SUVMASH” korxonasi tomonidan ishlab chiqarilayotgan «ESV» (“MSE”
Markazdan qochirma suvli elektrodvigatellar) turdagi quduq elektronasosli agregatlarning ishlash
muddatiga 5 yil kafolat beradi, lekin amaliyotda ushbu nasoslarning xizmat ko‘rsatish muddati ancha
kamligini taxliliy tadqiqotlar natijasidan ko‘rishimiz mumkin [4].

Qudugq elektronasoslarini shikastlanish holatlarini keltirib chiqarishi mumkin bo‘lgan omillar
(1,1-jadval).

1,1-jadval

Qudugq elektronasoslarini shikastlanish holatlarini keltirib chiqaruchi omillar
Statik omillar Dinamik omillar

Nasoslar o‘rnatilgan quduq suvlarining sho‘rlanganlik | Nasos agregati ta’minlanuvchi liniyada elektr energiyasi
darajasi belgilangan miqdordan ortigligi elektr energiyasi sifat ko‘rsatikichlari parametrlarining
GOST 32144-2013 meyoriy hujjatlarning belgilangan
giymatlaridan o‘zgarishi
Quduq suvlarining loyqalanganlik darajasi O‘rnatilish jarayonida metal korpusning shikastlanishi
natijasida cho‘lg‘amlarga suv kirib qolishi va qisqa
tutashuv vujudga kelishi

Quduq suvlarida yirik zarrali moddalar mavjudligi Uch fazali nasoslarda kuchlanish nosimmetriyasi hosil
bo‘lishi

Quduq tubidagi suv satxining keskin o‘zgarishi va | Belgilangan muddatda texnik xizmat ko‘rsatilmasligi

boshqalar hamda Notog‘ri parametrli nasos agregatlarining

tanlanishi va boshqalar

Nasos agregatlarini ishlab chiqaruvchi tashkilot
tomonidan berilgan ishlash muddatining kamayishiga
quyidagi statik omillardan nasoslar o‘rnatilgan quduq
suvlarini sho‘rlanganlik darajasi belgilangan miqdordan
ortishidan, quduq suvlarining loyqalanishidan, quduq
suvlarida yirik zarrali moddalar mavjudligidan, quduq
tubidagi suv satxining keskin o‘zgarishi va boshga bunday
statik omillar nasos agregatining normal ishlash jarayoniga
ta’sir o‘tkazib, metall konstruksiyaning korroziyaga
uchrashiga, mexanik shikastlanishiga hamda ishlash
samaradorligining kamayishiga olib keladi (2-rasm). Nasos
agregatlarini ishlab chiqaruvchi tashkilot tomonidan berilgan
ishlash  muddatining  kamayishiga quyidagi statik
omillardan  nasoslar  o‘rnatilgan  quduq  suvlarini
sho‘rlanganlik darajasi belgilangan miqdordan ortishidan,
quduq suvlarining loyqalanishidan, quduq suvlarida yirik
zarrali moddalar mavjudligidan, quduq tubidagi suv satxining
keskin o‘zgarishi va boshqa bunday statik omillar nasos

2-rasm. ESV 10-160-35 tik quduq
nasosining metall konstruksiyasi

korroziyaga uchragan holati.

agregatining normal ishlash jarayoniga ta’sir o‘tkazib, metall
konstruksiyaning korroziyaga uchrashiga, mexanik shikastlanishiga hamda ishlash samaradorligining
kamayishiga olib keladi .
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Nasos agregatlarining o‘rnatilishi va ishlash jarayonida normal ish rejimiga ta’sir qiluvchi dinamik
omillar quyidagilar tufayli ya’ni, nasos agregati ta’minlanuvchi elektr energiyasi liniyada elektr
energiyasi sifat ko‘rsatikichlari parametrlarining GOST 32144-2013 meyoriy hujjatlarning belgilangan
qiymatlaridan o‘zgarishidan, o‘rnatilish jarayonida metal korpusning shikastlanishi natijasida
cho‘lg‘amlarga suv kirib qolishi va qisqa tutashuv vujudga kelishidan, uch fazali nasoslarda kuchlanish
nosimmetriyasi hosil bo‘lishidan, belgilangan muddatda texnik xizmat ko‘rsatilmasligi, notog‘ri
parametrli nasos agregatlarining tanlanishi va boshqalar natijasida yuzaga keladi va nasos agregatlari
ishdan chiqishiga olib keladi [2].

300

200 C‘O‘O‘Oé"é‘o/‘o‘
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2-rasm. Kuchlanishning og‘ishi holati.

Dinamik omillar nasoslarning ishlashida tashqi omil hisoblanib, ularni o‘zgarishi natijasida
nasoslarning ishlash muddati pasayadi yoki ishdan chiqish holatlari ko‘zatiladi.

“FARG‘ONASUVOQAVA” DUK tomonidan keltirilgan ma’lumotlariga asosan bir yilida bugungi
kunda o‘rtacha 300-350 dona tik sug‘orish quduqlaridagi nasoslar ishdan chiqish holatlari ko‘zatilgan
va bu agregatlarning 250-300 donasi kapital yoki joriy tamir qilinib, qayta ishlashga tayyorlanadi .

Tadqiqotlar natijasida ma’lum bo‘ldiki ushbu korxonada tik sug‘orish quduqlaridagi nasoslarning
quyidagi shikastlanish holatlari bo‘yicha ishdan chiqganligi ma’lum bo‘ldi. Kuchlanishning og‘ishi
natijasida elektrodvigatelining kuyishi va ishdan chigganligi (2-rasm).

Pitaodpiyatnikning yemirilishi natijasida ishchi g‘ildirak yemirilib suv chiqarish qobiliyatining
kamayganligi (3-rasm)

3-rasm. Pitaodpiyatnikning shikastlangan 4-rasm. Rezina podshipnikning
ko‘rinishi shikastlangan holati

Rezina podshipniklarining yemirilishi va u yerdagi haroratning ortishi tufayli kuyishi natijasida
rotor qismining shikastlanishi, uzilishi va hokazolar kuzatildi (4-rasm)

Xulosa qilib aytadigan bo‘lsak Farg‘ona viloyatida hozirda kunda jami tik nasoslarning soni va
ishchi xolatlari o‘rganib chiqildi, ESP turdagi qudugq elektronasosli agregatlarning ishlash muddatiga 5
yil kafolat beriladi, lekin amaliyotda ushbu nasoslarning xizmat ko‘rsatish muddati ancha kamligini
taxliliy tadqiqotlar natijasidan ko‘rishimiz mumkin. Nasos agregatlarini ishlash muddatining
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kamayishiga sabab bo‘ladigan statik va dinamik omillar ko‘rib chiqildi va yaxshilash bo‘yicha
tavsiyalar o‘rganildi.
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O'ZBEKISTON IQLIMI UCHUN FAZAVIY O'TUVCHI
MATERIALLAR (PCM)NI TANLASH ASOSLARI
Maxmudova Marjona Maxsud qizi
Buxoro davlat universiteti 2-kurs tayanch doktoranti

Annotatsiya: Ushbu maqolada O'zbekiston iqlim sharoitida quyosh energiyasini samarali
akkumulyatsiya qilish magsadida fazaviy o'tuvchi materiallar (PCM) tanlashning nazariy asoslari tahlil
qilinadi. PCM'larning termal xossalari, barqarorligi, va issiqlik saqlash salohiyatiga qarab ularning
mosligi baholanadi.

Kalit so‘zlar: quyosh energiyasi, akkumulyatsiya, fazaviy o‘tuvchi materiallar (PCM),
paraffinlar, yog’ kislotalari, issiqlik o‘tkazuvchanligi, erish harorati

Annomayuna: B 1aHHOM cTaThe MpOaHATU3UPOBAHBI TEOPETUYECKHUE OCHOBBI BBIOOpA
¢dazonepexonubix Marepuanon (OIIM) mist 3¢pPeKTHBHOrO akKKyMyJIHUpPOBaHHS COJHEYHON HHEpruu B
KJIMMAaTHYECKUX yCIOBUAX Y30ekucTtana. OLEeHUBAETCs X IPUTOHOCTh HA OCHOBE TEIUIOBBIX CBOMCTB,
CTaOUIIBHOCTH U CHOCOOHOCTU COXPAHATH TEILIO.

Knrwouesvie cnosa: conHeuHas sHeprus, akKyMylnupoBaHue, pazonepexoansie matepuainsl (PIIM),
napauHBbI, )KUPHBIE KHCIOTHI, TETUIONPOBOAHOCTb, TEMIIEPATYypa TUIABIICHHUS.

Abstract: This article analyzes the theoretical foundations for selecting phase change materials
(PCM) for the effective accumulation of solar energy under the climatic conditions of Uzbekistan. The
suitability of PCMs is evaluated based on their thermal properties, stability, and heat storage capacity.

Keywords: solar energy, accumulation, phase change materials (PCM), paraffins, fatty acids,
thermal conductivity, melting temperature.

Energiya manbalarining tangisligi va global isish sharoitida mugobil energiya manbalaridan,
aynigsa, quyosh energiyasidan samarali foydalanish dolzarb masalaga aylangan. Quyosh energiyasi
o‘zining tozalik, barqarorlik va cheksizlik kabi afzalliklari bilan ajralib turadi. Biroq, ushbu energiyaning
asosily muammolaridan biri — uning vaqgtinchalik va nomutanosib tagsimlanishidir. Shu sababli, quyosh
energiyasini samarali akkumulyatsiya gilish texnologiyalariga ehtiyoj ortib bormoqda.

Ushbu maqolada O‘zbekiston iqlim sharoiti, ya’ni yozda yuqori haroratlar va quyoshli kunlar
ko‘pligi inobatga olinib, PCM tanlashning nazariy va amaliy jihatlari ko‘rib chiqiladi. Turli sinfdagi
PCM'larning (paraffinlar, yog* kislotalari, gidratlangan tuzlar) issiqlik sig‘imi, erish harorati, issiglik
o‘tkazuvchanligi kabi parametrlari tahlil qilinib, ularning O‘zbekiston sharoitiga mosligi baholanadi.
O'zbekiston iglimi yugori quyosh nurlanish darajasiga ega bo'lib, PCMlar yordamida bu energiyani
vagtinchalik saglash va keyinchalik foydalanishga imkon yaratadi.
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*Yo0zgi kunduzgi harorat: 35-45 °C

*Quyosh nurlanishi: 2500-3000
soatfyil

*Quyosh intensivligi: 600—-700 W/m?

*Qishgi tungi harorat: -5 dan —15 °C
gacha

O‘zbekistonning
iglim
xususiyatlari:

Fazaviy o‘tuvchi materiallar (PCM — Phase Change Materials) issiglik energiyasini fazaviy
o‘zgarish orqali (erish yoki qotish) saglab qolish xususiyatiga ega. Bu materiallar quyosh energiyasini
akkumulyatsiya qilish tizimlarida keng qo‘llaniladi, aynigsa passiv isitish, issiqlik uzatish tizimlari va
quyosh hovuzlarida.

PCMlarning asosiy turlari quyidagilardan iborat:

1. Organik PCM: paraffinlar va yog* kislotalari.

2. Noorganik PCM: tuzlar va gidratlar.

3. Eutektik aralashmalar: bir nechta komponentlarning birgalikda erishi orqgali foydalaniladigan
materiallar.

Har bir tur o°ziga xos afzallik va kamchiliklarga ega bo‘lib, foydalanish sohasi va iqlim sharoitiga
qarab tanlanadi. O‘zbekiston iqlim xususiyatlaridan kelib chiqib 35-65 °C erish haroratiga ega bo'lgan
PCMlar ushbu iglim sharoiti uchun optimal tanlov hisoblanadi.

Quyida O'zbekiston iqlim sharoitida qo'llashga mos PCMlar tahlili keltirilgan:

Erish harorati Yashirin Issiglik
PCM turi ©C) issiqlik o'tkazuvchanli Izohlar
(kJ/kg) gi (W/m-K)
Parafin mumi 40-60 170-210 0.2-0.3 Arzon, barqaror, past korroziya
CaCl, - 6H,0 (kalsiy . . .
xlorid) 29-31 190-230 0.5-0.7 Tuz gidrat, superko'payish mumkin
Laurin kislotasi 43-45 180-200 0.2-0.4 Ekologik, biobuziluvchi

Stearin kislotasi 54-56 180-190 0.2-0.3 Termal bargaror, mos haroratda

Evtetik tuzlar 50-70 200-250 0.4-0.5 Yugqori termal zichlikka ega

Paraffinlar va yog' kislotalari (stearik, laurik) O'zbekiston iqlimi uchun eng mos PCM hisoblanadi.

Ular quyosh energiyasining o'zgaruvchanligini kompensatsiya qilishda samarali bo'lib, uzoq muddatli
termal sikllarga chidamli. Tuz gidratlar yuqori yashirin issiglikka ega bo'lsa-da, kimyoviy noaniqliklari
sababli ehtiyotkorlik bilan qo'llanilishi lozim.
Xulosa qilib aytganda, O'zbekiston iglimi uchun PCM tanlashda quyoshli kunlar soni, maksimal
haroratlar va texnologik barqarorlik hisobga olinishi lozim. Paraffinlar va stearik kislotalar bu borada
yuqori samaradorlik ko'rsatadi. Ularni quyosh hovuzlari va passiv isitish tizimlarida qo'llash orqali
energiya samaradorligi sezilarli oshiriladi.
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ARXIMED VINTI ASOSIDAGI MIKRO-GES
F.T. Yusupova
Farg‘ona davlat texnika universiteti

Magolada Arximed vinti asosidagi mikro-GESning afzallik va kamchliklari, texnik parametrlari
bo‘yicha nazariy tahlillar keltirilgan. Arximed vint turbinaning o‘rnatish jarayonlari va uning ishlash
prinsipi to‘g‘risida ma’lumotlar batafsil yoritilgan. Turbinaning og‘ish burchagi 22° — 40° burchak
oralig‘ida amalga oshirilgan.

Kalit so‘zlar: Arximed vint, vites qutisi, generator, gidoturbina, podshipnik, aylanish tezligi

B cratee mpencTraBieH = TEOPETUYECKUH  aHAIW3  NPEUMYLIECTB M HEJOCTaTKOB
MHUKPOTHIPOAJIEKTPOCTAHIIMI Ha OCHOBE BHHTOB ApXHMeEa, a TaK)Ke€ WX TEXHUYECKHE MapaMeTphl.
IToxpo6HO omnucaH npouecc yCTaHOBKM BUHTOBOM TypOuMHBI ApXuMe/ia U IPUHIUIBI €€ paboThl. Yol
OTKJIOHEHHs TypOHHBI ycTaHaBnuBaics B npegenax ot 22° no 40° rpaxycos.

KiroueBble cjoBa: ApXMMEIOB BHMHT, PEIYKTOp, I'€HEpaTop, I'MIpOTypOMHA, MOJIIMIIHUK,
CKOPOCTH BpaIlleHUs

The article presents a theoretical analysis of the advantages and disadvantages of micro
hydroelectric power plants based on Archimedes' screws, as well as their technical parameters. The
installation process of the Archimedes' screw turbine and its operating principles are described in detail.
The turbine deflection angle was set within the range from 22° to 40°degrees.

Key words: Archimedes screw, gearbox, generator, hydraulic turbine, bearing, rotation speed

Kirish

Hozirgi kunda har ganday mamlakatning kuch-qudrati va jamiyatning rivojlanishini uning
energiya bilan ta’minlanganligini belgilaydi. Ammo energiya iste’molining kundan-kunga oshib borishi
va uni ishlab chigarish uchun organik yoqilg‘ilardan foydalanish, atrof-muhitni global ifloslanishiga olib
kelmoqda, natijada insoniyat hayotiga jiddiy xavf solmoqgda. Shuning uchun bugungi kun
energetikasining dolzarb masalalaridan biri, ekologik toza, gayta tiklanadigan energiya manbalaridan
foydalanishdir.

Ma‘lumki, bosimi 1,5 yoki 2 m dan past bo‘lgan suv manbalarida an‘anaviy mikro-GES
texnologiyalarda gidravlik bosimdan kelib chigadigan potensial energiyadan farqli o‘laroq, suv
ogimidagi kinetik energiyani elektr energiyasiga aylantiradi. Bunday qurilmalar asosan charxpalak
tipidagi suv g‘ildiraklaridir. Bunday kichik bosimlarda ishlaydigan yangi texnologiyalar ishlab
chigilmoqda, biroq, katta gidroyenergetika inshootlarida bo‘lgani kabi, past bosimli gidroenergetik
inshootlarning qurilish maydonlarining sxemalari ham bir-biridan keskin farq qiladi va suv oqimining
statik bosimidan foydalanish uchun mintaqaning tabiiy topografiyasiga ko‘ra loyihalanadi. Bu shuni
anglatadiki, ob‘ektlar orasidagi qurilish ishlarida juda katta farglar bo‘lishi mumkin. Shuning uchun,
past bosimli gidroenergetik inshootlarni qurishda atrof-muhitga zarar yetkazmasligi kerak.

Nazariy metodologiya

Past bosimlarda ishlovchi katta diametrli ishchi g‘ildiraklarda to‘g‘ridan-to‘g‘ri boshqariladigan
past tezlikli generatorlar qo‘shimcha elektrotexnik qurilmalarda yuqori tezligida markazdan qochma
kuchlarga ta‘sir giladi, buning natijasida ichki stressga qarshi turish uchun ko‘proq material ishlatiladi.
Bu shuni anglatadiki, past bosimli elektromexanik uskunalarning materiallari evaziga ishchi g‘ildirak
birlik og‘irligiga mos keluvchi quvvat kichik bo‘ladi, shuning uchun past bosimli sxemalar uchun
generatorlar odatda gimmatroq bo‘ladi.
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Arximed vint suvni pastroq sathidan yuqoriroqga quyishga mo‘ljallangan qadimiy mashina
hisoblanadi. Bu an‘anaviy ravishda miloddan avvalgi 287 va 212 yillar orasida yashagan Arximedga
tegishli. So‘nggi yillarda Arximed vintidan gidroenergetika mashinasi sifatida foydalanilmogda. Ushbu
turbina har ikki uchida podshipniklar bilan mahkamlangan yarim silindr shaklidagi qobiq ichida
aylanuvchi vintdan iborat bo‘lib, boshgaruv xonasida joylashgan vites qutisi va generatorga ega. Suv
oqimi spiralsimon uzluksiz parraklar va ular orasida hosil bo‘lgan kanallar ichida harakatlanadi va pastga
og‘irlik kuchi ta‘sirida harakatlanadi.

Arximed vinti geometriyasi va parametrlarini, shuningdek uzluksiz parraklar orasidagi qadamini
o°‘zgarishiga mos holda samaradorligining o‘zgarishini aniglash muhim ahamiyatga ega. Unda energiya
yo‘qotishlarni, jumladan, ishqalanish va turbulentlik xususiyatlarni e‘tiborga olish shart [1].

Arximed vintidagi maksimal oqim tezligini vint diametri belgilaydi. Eng kichik vintlar diametri
1 metr bo‘lib, sekundiga 250 litrdan o‘tishi mumkin, diametri 5 metr, qadami 25 sm qadamda, maksimal
suv sarfi taxminan 14,5 m>/s ni tashkil etadi [2].

Arximed vintli turbinaning uzunligi 1-10 m gacha bo‘lib, suv safi 0,1 dan 15 m?/s gacha,
gorizontal tekislikga nisbatan 22°-40° bo‘lgan moyillik burchagida o‘rnatiladi va past bosimlar uchun
mo‘ljallangan [3].

Eksperiment natijalari va uning muhokamasi

1-rasm. Arximed vint trubina o‘rnatilgan joy

Tadqiqotda gidroturbinaning samaradorligi va gorizontalga nisbatan o‘rnatilish burchagi
o‘rtasidagi bog‘ligliklarni hisobga olib, tajriba-sinovlar o‘tkazildi (1-rasm). Arximed vinti 26 ayl/min
atrofida aylandi, vintning yuqori qismiga asinxron generator mahkamlandi, generatorga mos keladigan
aylanish tezligini 750 dan 1500 ayl/min gacha oshirish uchun reduktorga ulandi. Turbina sekin
aylanganda, Arximed vintlar atrofiga suv sachradi.

Shuningdek, Arximed vintining kamchiliklari sifatida quyidagilarni aytish mumkin:

* Yil davomida bosimning o°zgarishi natijasida ishlab chiqarishdagi o‘zgarishlarni sodir bo‘lishi;

* Yuqori oqim tezligini talab qilishi;

* Pastki podshipnikga texnik xizmat ko‘rsatish qiyinligi;

* Past aylanish tezligi reduktorni talab giladi va bu samaradorlikni pasaytiradi;

* Yuqori samaradorlik uchun Arximed vintlari ishlashda o‘zgaruvchan tezlikni talab qiladi;

Xulosa

Past bosimga mo‘ljallangan mikro-GES uchun turbina sifatida Arximed vint turbinasidan
foydanildi. Arximed vint turbinaning konstruksiyasi ishlab chiqildi va betonlangan kichik ariqda
tadgiqotlar olib borildi. Turbinaning og‘ish burchagi 25° ni tashkil etganda, uning samaradorligi 68 %
ni tashkil qildi.

Foydalanilgan adabiyotlar
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YASHIL ENERGETIKANING MAMLAKATIMIZ TARAQQIYOTIDAGI ROLI
F.T. Yusupova
Farg‘ona davlat texnika universiteti

Magqolada yashil energetikadan foydalanishda mamlakatimiz taraqqiyotidagi roli haqida
ma’lumotlar keltirilgan. Tadqiqot gayta tiklanuvchi energiya manbalariga kiruvchi suv, shamol va
quyosh energiyalaridan elektr energiyasi ishlab chiqarish bo‘yicha o‘tkazilgan. Gidro va shamol elektr
stansiyalar hamda quyosh fotoelektr stansiyalar tomonidan yillar kesimida ishlab chiqarilgan
quvvatlariga bog‘liglik grafiklari olingan.

Kalit so‘zlar: gidro energiya, shamol energiyasi, quyosh energiyasi, elektr energiya, yashil
energetika

B crarwe npencrasiena nHdGopmanus 0 posu 3eIeHON SHEPIeTUKU B Pa3BUTHU HAIleH CTPaHBbI.
HccnenoBanue MpOBOAMIOCH 1O MPOU3BOJCTBY 3JIEKTPOIHEPTHH M3 BO30OHOBIISIEMBIX MCTOYHHUKOB
SHEPruM, BKIJIIOYAs OSHEPIUI0 BOABI, BeTpa M conHua. llomydeHsl Tpaduku 3aBHCUMOCTH
BbIpa0aThIBAEMON MOIIHOCTH THJIPO-, BETPOIIEKTPOCTAHIUSAMHU U COTHEUHBIMH (POTOIIEKTPUIECKUMHU
CTAHIIMSMHU I10 TO/IaM.

KiroueBble ¢ji0Ba: THAPOIHEPIeTUKA, BETPOBAsI YHEPTETHKA, COTHEUHAs SHEPTeTHKa,
AIIEKTPOIHEPTeTHKA, 3eJICHAst JHEPreTUKA

The article presents information on the role of green energy in the development of our country.
The study was conducted on the production of electricity from renewable energy sources, including
water, wind and solar energy. Graphs of the dependence of the generated power of hydroelectric, wind
power plants and solar photovoltaic stations by year were obtained.

Key words: hydropower, wind power, solar power, electric power, green energy

Kirish

Jahondagi mavjud yer osti yoqilg‘i zahiralari salmog‘ini tahliliga e’tibor qaratsak, agar mavjud
yer osti yoqilg‘ilarni jadallikda ishlatilsa, Xalqaro energiya agentligining ma‘lumotlariga ko‘ra, asosiy
uglvodorod yoqilg‘i bo‘lgan neft jahon miqyosida 1,734 tril.barelni tashkil etadi va 53 yilga, tabily gaz
196,8 triil.m* ni tashkil etib 60 yilga, ko‘mir esa 150 yildan ortiqroq vaqtgacha yetishi prognoz qilingan.
Jahon miqyosida yer osti yoqilg‘i resurslari notekis tagsimlanganligi sababli, qator mamlakatlarni
igtisodiy energetik qaramlikka va energiya tanqisligi evaziga keskin chegaralanishiga olib boradi [1].
Shu bois yashil energetika (qayta tiklanuvchi energiya manbalari) tizimiga o‘tish bugungi kunda avj
olmoqgda. Buning asosiy sababi energiya hosil giladigan manbalar tugab borayotgani va atmosferaga
zararli chiqindi gazlar chiqarilishi hisobiga havoning keskin ifloslanishi hamda global iglim
muammolari vujudga kelayotganidir.

Bu borada yurtimizda ham davlatimiz rahbari boshchiligida jiddiy islohotlar olib borilmoqda.
Ma’lumki, 2019 yilda O‘zbekiston “Yashil iqtisodiyot”ga o‘tish strategiyasini gabul gilingan. Unda
yaqin o‘n yilda mamlakatimizda uglerod sarfini keskin kamaytirish, iqtisodiyotning barcha tarmoqlarida
ekologik toza va resurs tejamkor texnologiyalarni joriy etish, qayta tiklanuvchi, samarali energiya
manbalaridan keng foydalanish ko‘zda tutilgan [2].

Yashil energiya juda kam ifloslanish bilan ishlatilishi mumkin bo‘lgan tabiiy energiya
jarayonlarini o‘z ichiga oladi. Ularga shamol energiyasi, gidroenergiya, quyosh energiyasi, biomassa
energiyasi kiradi.

Nazariy metadologiya
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Qayta tiklanuvchi manbalardan energiya ishlab chiqarishning 97 foizi quyosh energiyasi ulushiga
to‘g‘ri keladi. Xususan, oftobli kunlar yiliga o‘rtacha 320 kunni va faol quyosh nurlari tushishi
davomiyligi 3 000 soatni tashkil etishi bois, yurtimizda uning quvvati yiliga 525-760 milliard
kW-soatgacha yetadi. Shamol energetikasiniki esa 500 GWni yoki amaldagi energotizimdan 30 barobar
ko‘p bo‘lgan muqobil qurilmalarni joylashtirish imkonini beradi [3].

Gidroenergetika — suv manbasi sifatida yashil energiyaning asosi bo‘lib xizmat qiladi.
To‘g‘onlarning ko‘chishi va atrof-muhitga yetkazilgan zararni hisobga olgan holda, agar
gidroenergetikadan to‘g‘ri foydalanilsa, O‘zbekiston 2070 yilgacha uglerod chiqindilarini nolga
tenglashtirishga erisha olamiz.

Qayta tiklanuvchi energiya manbalarining elektr energiyasini ishlab chigarish umumiy hajmidagi
ulushi gariyib 15 foizni tashkil etadi. 2030-yilga gadar O‘zbekiston gayta tiklanuvchi energiya manbalari
quvvatini 27 gigavattga yetkazib, elektr energiyasi ishlab chigarish umumiy hajmini kamida 40 foizga
olib chigishni maqgsad gilgan [4]. Ushbu vazifalarni amalga oshirish uchun esa salmogqli ishlar
bajarilmoqda. Masalan, “yashil” energetikani jadal rivojlantirish bo‘yicha dastur qabul qilingan.
Shuningdek, har yili 2 gigavattga yagin quyosh va shamol elektr stansiyalari ishga tushirilmogda. Bu yil
oxiriga qadar tarmoqqa qo‘shimcha 2,6 gigavatt gayta tiklanuvchi energiya ishlab chiqarish quvvatlari
va 300 megavattli energiya saglash tizimlari ulanadi.

Mamlakatimizning iqtisodiyot tarmogqlari va aholi turar joylarida muqobil energiya foydalanish
bo‘yicha ustivor loyihalar amalga oshirilmoqda. 2021 yilda, ilk bor Navoiy viloyati Karmana tumanida
quvvati 100 MW i fotoelektr stansiyasi ishga tushirildi. Samargand viloyatining Nurobod tumanida
quvvati 100 MW ga teng yirik quyosh fotoelektr stansiyasi foydalanishga topshirildi. Qoragalpog‘iston
Respublikasi Beruniy tumanida quvvati 100 MW bo‘lgan, yiliga 3600 million kW-soat elektr energiyasi
ishlab chiqarishga mo‘ljallangan loyiha qurilishi boshlandi. Bundan tashqari, Samarqand va Jizzax
viloyatlarida har birining quvvati 220 MW dan bo‘lgan 2 ta quyosh fotoelektr stansiya, Navoiy
viloyatida 220 MW, Surxondariyo viloyatida quvvati 457 MW bo‘lgan quyosh fotoelektr stansiyalari
qurish rejalashtirilgan [5].

Tadqiqot natijalari va uning muhokamasi

2019 yildan 2024 yilgacha yurtimizda o‘rnatilgan gidroelektr stansiyalari, quyosh fotoelektr
stansiyalari va shamol elektr stansiyalari tomonidan elektr energiya ishlab chiqarish bo‘yicha tadqiqotlar
olib borilgan. Tadqiqot natijalari 1-rasmda keltirilgan. Grafikdan ko‘rinib turibdiki, gidroelektr
stansiyasi, quyosh fotoelektr stansiyasi va shamol elektr stansiyalarining o‘rnatilgan quvvatlari yillar
kesimida oshib brogan. 2024-yilga kelib, GES 2,4 GWni. FES 1,8 GWni va SHES 1,6 GWni tashkil

etdi.
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1-rasm. Qayta tiklanuvchi energiya manbalari asosida yillar kesimida energiya ishlab
chiqish grafigi
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Xulosa qilib shuni aytish lozimki, mamlakatimizning “yashil energetika”ga jadallik bilan o‘tishi,
avvalo, mintaqada ekologik muvozanatni ta’minlash, tabiiy resurslardan oqilona foydalanish va
aholining elektr energiyaga bo‘lgan ehtiyojini ta’minlashda muhimligini ko‘rsatmogda. Quyosh
panellarini o‘rnatish uchun yurtimizda imtiyozli kredit va subsidiyalar ajratilmoqda, ishlab chiqarilgan
elektr energiyani kafolatli sotib olish bo‘yicha “Quyoshli xonadon™ tizimi yo‘lga qo‘yilmoqda.

Foydalanilgan adabiyotlar
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GREEN RESOURCE MANAGEMENT PRACTICES IN THE MANUFACTURING SECTOR
Khusanbayev M.
Fergana State Technical University

Annotation: Sustainable resource management in manufacturing has become an imperative for
industries seeking to balance productivity with environmental stewardship. Statistical analysis of global
manufacturing data reveals that industries employing sustainable practices have reduced their energy
consumption by an average of 15% and material waste by up to 30%. This article also presents case
studies from leading firms, demonstrating how sustainable resource management has yielded both
ecological and economic benefits.

Keywords: sustainable resource management, manufacturing, energy efficiency, technological
innovation, waste reduction.

AHHOTAUUA: YCTOMYMBOE YIIPABICHHE peCcypcaMyd Ha MPOU3BOACTBE CTaj0 HACYIIHOMN
HEOOXOIMMOCTBIO Ul OTpaciiel, CTpeMsIIUXCsl cOaJaHCHPOBaTh NMPOU3BOIUTENBLHOCTE ¢ 3a00TON 00
okpy»karotei cpene. CTaTUCTUYECKUI aHAJIN3 MUPOBBIX IIPOU3BOACTBEHHBIX JJAHHBIX MTOKA3bIBAET, YTO
OTpAaCiH, UCHOJIB3YIOIINE YCTOMUMBBIE METO/IbI, COKPATUIIN MOTpeOieHue SHepruu B cpeaneM Ha 15%,
a MaTepHralibHbIe OTXObI - 10 30%. B 3T0if cTarhe Takke mpeICTaBIeHbl TEMAaTHIECKUE UCCIIEIOBAHMS
BeAyIIUX (GUPM, IEMOHCTPHUPYIOIIUE, KaK YCTOMYMBOE YIpaBlIeHHE pecypcaMu INPUHOCUT Kak
HKOJIOTUIECKHE, TaK ¥ SKOHOMUYECKHE BHITO/IBI.

KiroueBble cjI0Ba: yCTOMUMBOE YIIPAaBICHUE PECYypCaMH, IPOU3BOJICTBO, SHEProd(PpPeKTUBHOCTS,
TEXHOJIOTHYECKHAE MHHOBAIINHU, COKPAIIICHHE OTXOOB.

Annotatsiya: Ishlab chiqarishda resurslarni barqaror boshqarish atrof-muhitni boshqarish bilan
mahsuldorlikni muvozanatlashtirishga intilayotgan tarmoqlar uchun zaruriyatga aylandi. Global ishlab
chiqarish ma'lumotlarining statistik tahlili shuni ko'rsatadiki, barqaror amaliyotni qo'llaydigan tarmoqlar
energiya sarfini o'rtacha 15% ga va moddiy chiqindilarni 30% gacha kamaytirdi. Ushbu maqolada,
shuningdek, resurslarni barqaror boshqarish ekologik va iqtisodiy foyda keltirganligini ko'rsatadigan
etakchi firmalarning amaliy tadqiqotlari keltirilgan.
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Kalit so'zlar: resurslarni barqaror boshqarish, ishlab chiqarish, energiya samaradorligi, texnologik
innovatsiyalar, chigindilarni kamaytirish.

Introduction

The manufacturing sector accounts for approximately 19% of global energy consumption and 30%
of greenhouse gas emissions, making it one of the most resource-intensive industries globally. The
growing concern over resource depletion, environmental degradation, and climate change has
necessitated the adoption of sustainable resource management (SRM) practices across manufacturing
operations. SRM in manufacturing encompasses strategies that optimize the use of raw materials, energy,
and water, while minimizing waste and emissions. The International Energy Agency (IEA) projects that
by 2050, sustainable resource management practices could reduce global energy demand by up to 40%,
contributing significantly to achieving net-zero carbon targets.

Recent advancements in manufacturing technologies, such as Industry 4.0, digital twins, and the
Internet of Things (IoT), have enabled manufacturers to monitor, control, and optimize resource use in
real-time. Additionally, the shift towards a circular economy—focused on reusing and recycling
materials—has led to a decline in resource extraction and waste production. In Europe, for example, the
adoption of circular economy principles in manufacturing is expected to reduce material waste by 50%
by 2030.

This article examines the importance of SRM in manufacturing, identifying key challenges,
methodologies, and the economic benefits associated with sustainable practices. Through a
comprehensive literature analysis and case studies, this paper explores how leading manufacturing firms
are addressing resource efficiency while remaining competitive in the global market.

Literature analysis and methodology

Sustainable resource management in manufacturing is rooted in the principles of environmental
economics, which seek to balance industrial growth with the efficient use of natural resources. Studies
by the World Resources Institute (WRI) show that global material demand is expected to double by 2060,
driven by industrial growth in developing economies. This heightened demand underscores the need for
manufacturing systems that prioritize resource efficiency and waste minimization.

A review of existing literature reveals that the implementation of SRM has been facilitated by the
integration of technologies like artificial intelligence (Al), big data analytics, and blockchain. A study
by the Fraunhofer Institute in Germany indicates that Al-based systems can optimize manufacturing
processes, reducing material waste by 20% and energy consumption by up to 15%. Similarly, the Ellen
MacArthur Foundation’s research on circular economy models highlights that businesses adopting
material recovery and recycling methods report a 40% reduction in resource consumption.

For this study, the methodology involves a quantitative analysis of resource consumption trends in
the manufacturing sector from 2010 to 2023. Data from the International Energy Agency (IEA), Eurostat,
and the U.S. Department of Energy will be utilized to assess the impact of sustainable resource
management on energy use, material efficiency, and waste reduction. Case studies from industries such
as automotive, electronics, and heavy machinery will provide insights into the practical application of
SRM. A comparative analysis of firms that have integrated SRM practices with those that haven’t will
be performed to determine the economic benefits.

Results

The analysis of global data from 2010 to 2023 reveals significant trends in the adoption of
sustainable resource management in manufacturing. Firms that implemented SRM practices observed
an average reduction in energy consumption by 18%, while material efficiency improved by 22%. In the
automotive sector, manufacturers such as Toyota and BMW, which adopted lean manufacturing and
circular economy practices, reported a 30% decrease in waste and a 25% reduction in resource extraction
over the past decade.

Furthermore, renewable energy integration within manufacturing processes has seen a sharp
increase, with companies reducing fossil fuel dependence by 35% on average. For example, Siemens
reported that its manufacturing plants in Germany had reduced carbon emissions by 50% through energy
optimization technologies and increased use of solar and wind energy.
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The economic impact of SRM was also profound. Companies that embraced sustainable practices
reported a 12% increase in operational efficiency, leading to higher profitability margins. This aligns
with projections from the World Bank, which suggests that firms prioritizing resource efficiency could
increase global GDP by 2% by 2030.

Discussion

The results of this study highlight the transformative potential of sustainable resource management
in manufacturing, both from an environmental and economic perspective. The observed reductions in
energy consumption and material waste are consistent with predictions from environmental agencies,
emphasizing the critical role SRM plays in addressing global resource scarcity. The integration of
advanced technologies such as Al and IoT has accelerated the optimization of resource use, leading to
improved efficiency and reduced operational costs.

However, challenges remain. Many small and medium-sized enterprises (SMEs) face barriers to
adopting SRM due to high upfront costs and limited access to cutting-edge technologies. Moreover, the
transition to renewable energy sources, while promising, still requires significant infrastructure
investment, particularly in developing economies. The World Economic Forum estimates that a $1.5
trillion investment in green energy infrastructure is needed by 2040 to fully decarbonize the
manufacturing sector.

Additionally, while the circular economy has proven effective in reducing resource consumption,
its implementation remains uneven across industries. Sectors such as electronics, which are resource-
intensive, lag in adopting circular practices due to the complexity of recycling and recovering materials.

The study concludes that the continued development and dissemination of resource-efficient
technologies, coupled with supportive policies and incentives, will be crucial in scaling sustainable
resource management across global manufacturing networks. Long-term, SRM not only aligns with
environmental goals but also enhances competitiveness and profitability in an increasingly resource-
constrained world.

Energy Consumption Reduction Over Time Material Efficiency Improvement Over Time
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Graph 1. Graphs that reflect trends in Sustainable Resource Management in production:
1. Energy Consumption Reduction Over Time

This graph tracks the reduction in energy consumption in the manufacturing sector as a result of
adopting sustainable practices from 2010 to 2023. The trend shows a steady decrease, reaching an 18%
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reduction by 2023, reflecting the impact of energy-efficient technologies such as 10T and Al-driven
process optimizations.

2. Material Efficiency Improvement Over Time

This graph demonstrates the improvement in material efficiency in manufacturing processes. The
trend indicates a consistent increase, with manufacturers achieving a 22% improvement in material
efficiency by 2023, primarily through circular economy principles, lean manufacturing, and recycling
technologies.

3. Waste Reduction Over Time

This graph visualizes the decline in waste production due to the implementation of sustainable
resource management. From 2010 to 2023, waste reduction has increased significantly, reaching a 30%
reduction in manufacturing waste, attributed to resource optimization and the use of recyclable materials.

4. Economic Benefits (Operational Efficiency Improvement) Over Time

This graph highlights the economic impact of sustainable practices on operational efficiency. The
adoption of energy-saving technologies, material optimization, and waste reduction strategies led to a
12% improvement in operational efficiency by 2023, reflecting both ecological and financial benefits.

Conclusion

Sustainable resource management (SRM) in manufacturing is no longer a choice but a necessity
for industries aiming to thrive in a resource-constrained and environmentally conscious global economy.
This study has demonstrated that SRM practices, facilitated by advanced technologies and circular
economy principles, can significantly reduce energy consumption, material waste, and greenhouse gas
emissions. The results indicate that firms adopting these strategies have not only improved their
environmental footprint but also enhanced their operational efficiency and profitability. For instance,
reductions in energy use of up to 18% and material efficiency gains of 22% underscore the tangible
benefits of SRM.

Despite the promising outcomes, challenges remain in the widespread adoption of sustainable
practices. Small and medium-sized enterprises (SMEs) often lack the financial resources and
technological infrastructure necessary to implement advanced SRM strategies. Additionally, the
integration of renewable energy and circular economy models, while progressing, requires continued
investment and policy support to achieve scalability, especially in developing regions.
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ENERGIYA SAMARADORLIGINI OSHIRISH MAQSADIDA QUYOSH HAVO
KOLLEKTORLARINING DIZAYNI VA ISH REJIMLARINI OPTIMALLASHTIRISH
USLUBLARI
Mirzayev S.A.

Farg’ona daviat texnika universiteti

Annotatsiya: Ushbu tadgiqotda quyosh havo kollektorlari (QHK) samaradorligini oshirish
yo‘llari, xususan, ichki oqim intensivligini kuchaytiruvchi aerodinamik elementlar — qanot va
qanotchalarning shakli va joylashuvi o‘rganiladi. Eksperimental va nazariy tahlillar shuni ko‘rsatadiki,
V-shaklidagi to‘siqlar va delta qanotchalar havo oqimida turbulentsiyani kuchaytirib, issiglik
almashinuvi va ko‘tarilish kuchini sezilarli oshiradi, shu bilan birga qarshilikni kamaytiradi. Bunday
konstruktiv yechimlar quyosh Kkollektorlarining energetik samaradorligini oshirish va karbon
chigindilarini kamaytirishda katta ahamiyatga ega.

Kalit so‘zlar: quyosh havo kollektorlari, aerodinamik shakllar, issiglik almashinuvi,
ganotchalar, issiglik samaradorlik.

Annomayusa: B 1aHHOM HCCIIEIOBAaHMU PACCMATPUBAIOTCA IYTH IOBBIIICHUS
3(PEKTUBHOCTH COJIHEUHBIX BO3AyHIHBIX KoyuiekTopoB (CBK), B wacTHOCTH, BiIUsSHHE
(GhOpMBI U PACIIONIOKEHUS adPOJUHAMHYECKHX DJIEMEHTOB — KPBLILEB U 3aKOHIIOBOK
KpbLjia (BUHIJIETOB), YCUJIMBAIOIIUX BHYTPEHHIOIO TypOyJEHTHOCTh BO3AYIIIHOTO MOTOKA.
OKCIIEpUMEHTAJIbHBIE U TEOPETUYECKUE aHaJIM3bl I[IOKA3bIBAIOT, 4YTO V-00pa3Hbie
MEPErOopoJIKM U JICJIBTa-BUHIVIETHI CIOCOOCTBYIOT YCUJICHUIO TYpOYJIEHTHOCTH TMOTOKAa,
3HAYUTEJBHO IIOBBIIIASA TEIUIONEPENAUYy U IMOABEMHYIO CUIIY, OMHOBPEMEHHO CHWKAs
a3pOIMHAMHUYECKOE CONPOTUBJIEHUE. TaKne KOHCTPYKTUBHBIE PEIICHUS UTPAIOT BAKHYIO
pOJIb B TIOBBIIICHUU SHEPreTUYeckord 3(PEHEKTUBHOCTH COJHEYHBIX KOJUIEKTOPOB H

CHIDKEHUH BBIOPOCOB yIjIepoa.

Knwueevie cnoea: conneunvie 6030yUiHbIEe KOJIEKMOPbL,  AIPOOUHAMUYECKUE POpMbL,
menionepeoayd, 8UHe1emyl, Meni06as IQhexmusHocmo.

Abstract

This study investigates ways to improve the efficiency of solar air collectors (SAC), specifically
focusing on the shape and arrangement of aerodynamic elements — wings and winglets — that enhance
internal airflow turbulence. Experimental and theoretical analyses demonstrate that \VV-shaped baffles
and delta winglets intensify turbulence within the airflow, significantly improving heat transfer and lift
while reducing drag. Such design solutions play a key role in increasing the thermal efficiency of solar
collectors and reducing carbon emissions.

Keywords: solar air collectors, aerodynamic shapes, heat transfer, winglets, thermal
efficiency.

Kirish

Jahon migyosida energiya resurslariga bo'lgan talabning muttasil ortib borishi va an‘anaviy gazib
olinadigan yoqilg'i manbalarining cheklanganligi hamda ularning atrof-muhitga salbiy ta'siri gayta
tiklanuvchi energiya manbalaridan foydalanishni global ustuvor yo'nalishga aylantirdi[1]. Quyosh
energiyasi, o'zining ekologik tozaligi, bitmas-tuganmasligi va keng geografik targalganligi tufayli,
ushbu yo'nalishda markaziy o'rin egallaydi. Quyosh energiyasini issiglik energiyasiga aylantiruvchi
qurilmalar orasida quyosh havo kollektorlari (QHK) o'zining konstruktiv soddaligi, arzonligi,
ekspluatatsion ishonchliligi va keng qo'llanilish imkoniyatlari (binolarni isitish, gishlog xo'jaligi
mahsulotlarini quritish, ventilyatsiya tizimlarida havoni oldindan isitish va sanoat jarayonlari uchun issiq
havo yetkazib berish) bilan ajralib turadi[2].

Mazkur tadgiqotning magsadi — quyosh havo Kkollektorlarining issiglik samaradorligini
optimallashtirish bo'yicha mavjud asosiy strategiyalarni tahlil qilish, ularning afzalliklari va
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kamchiliklarini baholash hamda so'nggi vyillarda taklif etilayotgan innovatsion yechimlarning
istigbollarini  ko'rib chigishdan iborat. Shuningdek, turli optimallashtirish usullarining o'zaro
kombinatsiyalangan holda qo'llanilishining samaradorlikka ta'siri va ularni amaliyotga tatbiq etishning
igtisodiy jihatlari ham e'tibordan chetda golmaydi. Ushbu tahlillar asosida QHKIarni loyihalash va
ulardan foydalanish samaradorligini oshirish bo'yicha ilmiy asoslangan tavsiyalar ishlab chigish ko'zda
tutilgan bo'lib, bu o'z navbatida gayta tiklanuvchi energiya manbalaridan foydalanish ko'lamini
kengaytirishga va energiya resurslarini tejashga muhim hissa qo'shadi[3].

Quyosh havo kollektorlarida issiqlik almashinuv sirtini oshirish va havo oqimini takomillashtirish
samaradorlikni sezilarli darajada oshiradi:

Nazariy qism

Quyosh havo kollektorlarining samaradorligini oshirish zamonaviy konstruktsiya dizaynlari,
materialshunoslikdagi yangiliklar hamda aqlli boshgaruv algoritmlarining uyg‘un integratsiyasiga
asoslanadi. Tadqiqotlar shuni ko‘rsatadiki, V-shaklidagi protrusion tuzilmalar kollektor ichida havo
ogimida sun’iy turbulentsiya hosil qilib, statik havo qatlamini yo‘q qiladi va issiqlik uzatish
koeffitsientini 48—79% gacha oshiradi. Xususan, to‘siqlar kengligi 15-35 mm oralig‘ida bo‘lib, optimal
joylashtirilgan holatda yugqori issiglik almashinuviga erishiladi. Bundan tashqari, L-oyoq shaklidagi
mikrokazanda massivlari orqali ichki konvektiv issiqlik almashinuvi barqarorlashtiriladi. Kanal
balandligi va havo tezligi parametrlari optimallashtirilganda foydali energiya ulushi 20% gacha ortadi.
Ikki qavatli shisha qoplamasi bilan jihozlangan kollektorlar esa issiqlikning kechki yo‘qotilishini 15—
30% kamaytiradi. Qo‘shimcha ravishda, ichki qatlamda qo‘llanilgan latent issiqlik saqlovchi moddalar
(PCM) orqali kechki uzatish samaradorligi 30% gacha oshiriladi. Bunday qurilmalarni eksergetik
nuqtayi nazardan optimallashtirish ham muhim bo‘lib, Preference Selection Index (PSI) usuli yordamida
issiqlik samaradorligi bilan eksergiya samaradorligi o°‘rtasidagi optimal muvozanat aniqlanadi. Masalan,
havo oqimi 0.01-0.02 kg/s oralig‘ida, finlar oralig‘i esa 24.21-30.67 mm bo‘lganda, eksergiya
yo‘qotilishi 12% ga kamayad. Shuningdek, quyosh energiyasi bilan ishlaydigan karbon ushlagich
tizimlarida Gibbs erkin energiyasi o‘zgarishini (AG) kamaytiruvchi tezlikli absorbentlardan foydalanish
regeneratsiya jarayonining energiya sarfini 40% gacha qisqartiradi[3].

Materiallar sohasidagi innovatsiyalar, xususan PV/T (fotovoltaik-termal) gibrid tizimlarda
yarimo‘tkazgichli filtrlar va selektiv yutuvchi suyugqliklar qo‘llanilishi, quyosh spektrini 600—-1200 nm
oralig‘ida ajratishga imkon beradi va elektr energiyasi samaradorligini 18% gacha oshiradi. PCM
moddalari, ayniqgsa kaprin kislota, yuqori issiqlik sig‘imiga (180-220 kJ/kg) ega bo‘lib, tizimda 5—7 soat
davomida 45—-60°C haroratni barqaror ushlab turadi. Boshqaruv tizimlarida kengaytirilgan holat Kalman
filtri (ESKF) asosidagi iqtisodiy model prognozlash boshqaruvi (EMPC) yordamida energiya sarfini
8.1% ga kamaytirish, havo oqimi va haroratni real vaqt rejimida optimallashtirish mumkin.
Kollektorning kun davomida burchak optimallashtirilishi, masalan, 30-45° oralig‘ida dinamik
o‘zgartirilishi, umumiy issiqlik yig‘ishni 22% ga oshiradi. PV panellar bilan integratsiyalashgan
kollektorlar elektr energiyasi ishlab chigarish orqali umumiy investitsiya qaytarilish muddatini 5-7
yilgacha qisqartiradi, shu bilan birga, kollektor samaradorligi 15% ga oshganda, har yili 1.2 tonna karbon
chiqindisini kamaytirishga erishiladi[4].

Asosiy qism

Aerodinamik shakllar va ularning oqimga ta’siri muhim ilmiy-tadqiqot yo‘nalishlaridan biridir.
Ushbu rasmda to‘rt xil konfiguratsiyaga ega elementlar (delta qanot, to‘g‘ri to‘rtburchak ganot va
ularning har biri bilan birgalikda ishlatilgan qanotchalar) berilgan bo‘lib, ular ogimga nisbatan bir xil
burchakda (a - inclination angle) joylashtirilgan. Ushbu konfiguratsiyalar oqimga qarshi joylashgan
bo‘lib, har birining aerodinamik samaradorligi farqlidir.
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a = Egilish burchagi igle \ Delta ko'rinish shakli
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1-rasm. Qanotc* \'\"‘\':m-\‘.lg shaklidagi (VG) qurilmalarining sxematik diagrammasi.
o\

Uchburchak shakldagi (Delta wing), uchli old qismi va keng orqa qismga ega bo‘lgan bu qanotlar
yugqori tezlikli oqim sharoitlarida barqarorlikni ta’minlaydi. Kengligi bir xil bo‘lgan (Rectangular wing)
oddiy ganot shakli bo‘lib, odatda past tezliklarda qo‘llaniladi. Delta shakldagi vertikal (Delta winglet)
element bo‘lib, asosiy qanotga perpendikulyar yoki ma’lum burchak ostida joylashtiriladi. To‘g‘ri
to‘rtburchak shakldagi (Rectangular winglet), ko‘pincha burilishlarni kamaytirish va barqarorlikni
oshirish uchun ishlatiladi.

l-rasmda ko‘rsatilganidek, barcha elementlar havo oqimiga nisbatan o burchak ostida
joylashgan. Bu burchak quyidagi formula bilan aniqlanadi:

a = arctan (%) (1)
bu yerda:
n —ganotchalar balandligi, 1 — ularning asosiy uzunligi yoki ogimga nisbatan yotgizilgan gismi.
Aerodinamik shakllarga havo oqimi ta’sir qilganda, ikkita asosiy kuch yuzaga keladi: ko‘tarilish
kuchi (lift) va garshilik kuchi (drag).
Ko‘tarilish kuchi uchun

L =2pV2SC, )
Qarshilik kuchi uchun

D =~pV25Cp 3)

bu yerda:

o — havo zichligi, v— ogim tezligi, s — ganot maydoni, c. — ko‘tarilish

Wingletlar (qanotchalar) oqimdan hosil bo‘ladigan girdob (vortex) kuchlarini kamaytiradi, bu esa
umuman olganda samolyot yoki havo jismiga ta’sir qiluvchi qarshilikni kamaytiradi va yoqilg‘i
samaradorligini oshiradi. Aynigsa delta wingletlar yugori burchak ostida ishlaganda, ogimni
barqarorlashtirib, ko‘tarilish kuchini oshiradi.

eksperimental natijalarga ko‘ra, to‘g‘ri to‘rtburchak qanotga delta winglet qo‘shilganida qarshilik
kuchi sezilarli darajada kamaygan, bu esa umumiy aerodinamik samaradorlikning oshishini ko‘rsatadi.
Delta ganot esa yuqori burchaklarda barqarorlikni ta’minlasa-da, uning samaradorligi ganotchalar
yordamida sezilarli yaxshilanadi.

Hulosa

Yuqoridagi tadqiqot natijalari shuni ko‘rsatadiki, quyosh havo kollektorlarida (QHK) issiglik
almashinuvi samaradorligini oshirishda aerodinamik shakllar — ayniqgsa, delta va to‘g‘ri to‘rtburchak
qanotlar hamda ularning qanotchalari muhim rol o‘ynaydi. Bu elementlar havo oqimida sun’iy
turbulentsiya hosil qilib, statik qatlamlarni yo‘q qiladi va issiqlik uzatish koeffitsientini sezilarli darajada
oshiradi. Delta qanotchalar havo yo’nalishlari burchaklarida samaradorlikni yanada kuchaytirib,
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ko‘tarilish kuchini oshiradi va qarshilikni kamaytiradi. Eksperimental natijalar to‘g‘ri to‘rtburchak
qanotga delta qanotchalar qo‘shilganda, umumiy aerodinamik samaradorlik ortishini ko‘rsatadi. Shu
bilan birga, boshqaruv algoritmlari, PCM materiallar va ikki qavatli qoplamalar yordamida ham
kollektorlar samaradorligi oshiriladi. Bu esa QHKlarni energiya tejamkor, ekologik toza va iqtisodiy
jihatdan foydali qurilmalarga aylantiradi.
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PA3PABOTKA 3KOJOT'MYHOM SHEPTO3®®EKTUBHOMN BECIIPOBOJTHOMN
ABTOMATHUYECKOM CUCTEMBI KOHTPOJISI KAYUECTBA BOJIbl HA
BOJOOYUCTHBIX COOPYKEHUAX
CanoxupaunoB Paiizyiox @a3aniInH yriu

AHnoudicanckuii 20cy0apcmeeH bl MeXHUYeCKUll UHCMUMym

Annomayun: Crarbs MocBslieHa pa3pabOTKe U BHEAPECHUIO OECIIPOBOAHON aBTOMAaTHYECKOU
CHCTEMBbl MOHHMTOPHHIA B IPOIECCE OYMUCTKM CTOYHBIX BOJ HAa OCHOBE HSKOJOTMYECKH YHCTBIX H
sHeproapdekTuBHBIX TexHosoruil. B HacTosimee Bpemsi moOanbHbIE SKOJOTMUYECKHE MPOOJIEMBI,
Ie(UIUT BOIHBIX PECYPCOB M CHIDKEHHE JHEPrONOTPEONICHHS OCTAOTCS OMHUMH W3 aKTyalbHBIX
BONPOCOB. B cBs3u ¢ 3TUM pa3pabaThIBatOTCs GECIIPOBOIHBIE ABTOMAaTHYECKHE CHCTEMBI, TO3BOJISIOIINE
OCYIIECTBIIATh HENPEPHIBHBI MOHUTOPHHT KaueCTBA CTOYHBIX BOJ B PEKHME PEATbHOTO BPEMEHH B
COOTBETCTBUM C TPHHLUUIAMHU HKOJIOTHYECKOW O€30MacHOCTH W palMOHAIBbHOIO HCIOJIb30BAHUS
pecypcoB. B crathe paccMaTpuBaroTCS METOAbI co3MaHus A(P(GEKTHBHON CHCTEMBI MOHHUTOPHHTA C
HCIOJIb30BaHUEM JaTYMKOB, 31eMeHTOB SCADA-crcTeMbl M aJrOpUTMOB UCKYCCTBEHHOTO MHTEIIEKTa
Ha OCHOBE COBPEMEHHBIX WH()OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH. Takxke aHaIHM3UpPYyrOTCS
BO3MO)KHOCTH  TOBBIIIEHUSI  3HEProdGEKTUBHOCTH  OYUCTHBIX  COOPYXKEHMH, ONTHUMHU3ALUHU
TEXHOJIOTHYECKUX TPOIIECCOB W PAHHEr0 OOHAPYKEHUS DKOJIOTHYECKUX PHUCKOB C TIOMOIIBIO TAaKHX
cucreM. Pe3ynbTaThl MCCeI0BaHUs MOKA3bIBAIOT, YTO JAHHBIM MOAXO/A CIYKUT YCKOPEHHIO ITUPPOBOI
TpaHchopMaIy B BOJHOM CEKTOpPE U 00ECTICYCHUIO YCTOMYMBOTO Pa3BHUTHSI.

Abstract: The article is devoted to the development and implementation of a wireless automatic
monitoring system in the wastewater treatment process based on environmentally friendly and energy-
efficient technologies. Currently, global environmental problems, water shortages and energy
consumption reduction remain some of the pressing issues. In this regard, wireless automatic systems
are being developed that allow continuous monitoring of wastewater quality in real time in accordance
with the principles of environmental safety and rational use of resources. The article discusses methods
for creating an effective monitoring system using sensors, SCADA system elements and artificial
intelligence algorithms based on modern information and communication technologies. It also analyzes
the possibilities of increasing the energy efficiency of treatment facilities, optimizing technological
processes and early detection of environmental risks using such systems. The results of the study show
that this approach serves to accelerate the digital transformation in the water sector and ensure
sustainable development.
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Annotatsiya: Mazkur maqola ekologik toza va energiya tejamkor texnologiyalarga asoslangan
holda oqava suvlarni tozalash jarayonida simsiz avtomatik monitoring tizimini ishlab chiqish va joriy
etish masalasiga bag‘ishlangan. Hozirgi kunda global ekologik muammolar, suv resurslarining tanqisligi
va energiya sarfini kamaytirish dolzarb masalalardan biri bo‘lib qolmogda. Shu nuqtai nazardan, ogava
suvlarning sifatini real vaqt rejimida doimiy kuzatib borish imkonini beruvchi simsiz avtomatik tizimlar
ekologik xavfsizlik va resurslardan oqilona foydalanish tamoyillariga muvofiq ravishda ishlab
chigilmogda. Maqolada zamonaviy axborot-kommunikatsiya texnologiyalariga asoslangan datchiklar
(sensorlar), SCADA tizimi elementlari va sun’iy intellekt algoritmlaridan foydalangan holda samarali
monitoring tizimini yaratish usullari ko‘rib chiqiladi. Shuningdek, bunday tizimlar orqali tozalash
inshootlarining energiya samaradorligini oshirish, texnologik jarayonlarni optimallashtirish hamda
ekologik xavflarni oldindan aniglash imkoniyatlari tahlil etilgan. Tadqiqot natijalari shuni ko‘rsatadiki,
ushbu yondashuv suv xo‘jaligi sohasida ragamli transformatsiyani jadallashtirish va barqaror
rivojlanishni ta’minlashga xizmat qiladi.

Knrwouesvie cnoga: Crounbie BoAbl, MOHUTOPHUHT KauecTBa BOIbI, ABTOMAaTH3MPOBAaHHAS
cucrema, becripoBoiHbIe TEXHONIOTHH, DHEprocoepexenue, JKonorndyeckas 6e3omnacHocts, Lindposoit
monutopunr, SCADA-cucrema, Jlatunku, Bogoounctasie coopyxeHus

Keywords: Wastewater, Water quality monitoring, Automated system, Wireless technologies,
Energy saving, Environmental safety, Digital monitoring, SCADA system, Sensors, Water treatment
facilities

Kalit so‘zlar: Oqava suvlar, Suv sifatini monitoring qilish, Avtomatik tizim, Simsiz
texnologiyalar, Energiya tejamkorlik, Ekologik xavfsizlik, Ragamli monitoring, SCADA tizimi,
Datchiklar (sensorlar), Suvni tozalash inshootlari

BsedeHue. CTpyKTypa NpPOEKTUPYEMOWN CUCTEMbI MOHUTOPWUHIA KayecTBa CTOYHbIX BOA,
MoKasaHa Ha pWUCyHKe 1, Ana cBA3M C WCMONb3OBaHMEM pacnpegeneHHon 6ecnpoBofHON ceTw.
Bonbwoe 3HauyeHWe MMeeT TOYHOE M3MepeHWe M KOHTPO/Ib TemnepaTtypbl, pH, pacTBopeHHOro
Kucnopoga (DO) u apyrux napameTpos.

MpoeKTnpyemaa cucTema MOHWUTOPUHIA B OCHOBHOM BK/lOY4aeT B cebAa aBTOHOMHYIO
0HOMapPaMeTPUYECKYIO CUCTEMY MOHUTOPUHIA Ka4yecTBa BOAbI, @ TaKXKe KOPPEKTUPOBKA NapameTpoB
KayecTBa BOZAbl B COOTBETCTBUM C peanbHoM cutyaumei[1].

MeToabl Hccae10BaHUI U MOJy4eHHbIe pe3yabTaThl. OCHOBHOI MPOIECC OYMCTKH CTOYHBIX
BOJl HAYMHAETCS C BXOJa CTOYHBIX BOJA HA TEPPUTOPHUIO BOJIOOUMCTHBIX cCoopyxkeHui. [lamee oHna
MIPOXOJUT 4YE€pe3 YCTAHOBJIEHHBIE KpYMHblE pemeTku (yTuiau3aunus KpynHbelx Bemei) DO (s
yanutoxkeHust Escherichia coli) u 3arem B 10. Beixon (cOpoc Bo BHe). BriyckHast mogbemMHas HacocHast
(MOMHATH BBICOTY CTOYHBIX Bom) a0 4. Menkue pemerkd (YTUIU3UPOBATH KpyIHas TI€HA) [0
5.ITeckonoBka (OCHOBaHHAsE HA TPABUTALMOHHOM pa3/ejeHUH, HEOPTraHWYECKHE YaCTHUIIbl C OOIBIINM
YIEJIBbHBIM BECOM CTOYHBIX BOJ OCAXJalTCid M yaausiorcd) Ao 6. buoxumuueckuil pesepByap (c
UCIOJIb30BaHUEM MeToja akTuBHOro mia juist yaanenus BIIKS, SS u a3ora B cTouHbIX Bomax) win
¢docdopa) B 7. OkoHUaTeNbHBIH OTCTOMHUK (JUIs1 yAaJeHHus M30BITOYHOrO Mjla U BO3Bpara wuia) B 8.
TkaneBblid GUIBTP (A1 AajdbHEHIIEro CHIKEHUS SS U mpuBeIeHUs] KadyecTBa BOJIbI B COOTBETCTBUE C
rOCy/IapCTBEHHBIM CTaHAapToM) B 9. Y®-o6e33apakiBaHue IIHIOI peKy). Bece Bblmenepeuncienyble
O0JTaCTH COCTOAT M3 PA3JMYHBIX YCTPOWMCTB, KWKIOE M3 KOTOPHIX HMEET HE3aBHUCHMBIH KOHTYD
yTpaBlieHUs WM OJIOK KHOTIOK PSIOM C yCTPOHUCTBOM ISt oOsieryeHus padoTel mosib3oBaress. Jlanbiie
OyZeT B OCHOBHOM cOCpeoToueHo Ha 2-10 u3 BelmeykazanHoro npoiecca. CTpykrypa cuctemsl. U3 3a
PYYHOTO yINpaBlIeHHs B CYIIECTBYIOLIEH CHCTeME MOHHMTOPHHIA KadecTBa BOABI HMEETCS MHOIO
HEIOCTAaTKOB TI0 3TOMY, TOYHOCTh PETYIMPOBKM HU3Kas. Ha pucyHke 1, ¢ yd4eToM HMEIOIIUXCS
HEJIOCTATKOB MpPEJIOKEHA CHCTEeMa HM3MEPEeHUs M KOHTPOJIS MapaMeTpoB KadecTBa BOAbBI, KOTOpas
MPUMEHSET TEXHOJIOTHIO pAacCHpeAeTICHHON OeCHpOBOAHON CETH W TEXHOJOTHIO TUCTAHIIMOHHOTO
yTpaBJIeHUs K CHCTEME MOHUTOPHHTA [TapaMeTPOB KauyeCcTBa BOJBI B BOZOOYHCTHBIX COOPYKEHHSX [2].
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CricTeMa yIaIeHHOTO MOHITOPIHTA ]
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Puc.1. CrpykTypHasi cxema cucTeMbl 0eCIIPOBOAHOI0O MOHMTOPMHIA KA4€CTBA BOIbI.

Cucrema peanusyeT u3MepeHre U KOHTPOJIS TapaMeTPOB KauyeCcTBa BOABI U MEPEAACT B CUCTEMY
YIAJIEHHOTO MOHUTOPHHra 4epe3 OeCHpPOBOAHYIO CETh JJSi KOHTPOJS BOABI B PEKHUME PEabHOTO
BpeMeHU. ba3oBas cTaHIUs IIEeHTpa yIPaBICHHUS] B OCHOBHOM HCIIOIB3YETCS JIJISl IIOAKITIOYCHHS CUCTEMBI
YIAJIEHHOTO MOHUTOpPUHTAa W TEpMHHajda cOOpa JaHHBIX, a TAK)KE BBINOJHEHHS KOMaH]l CHUCTEMBI
VIAJICHHOTO MOHHUTOPHWHTA; TEPMHUHAI cOOpa NaHHBIX B OCHOBHOM OTBEYAaeT 3a COOp mapaMeTpoB
KadyecTBa BOJIbI U OTIIPABKY JaHHBIX HAa 0a30BYIO CTAHIIMIO LIEHTpa yIpaBieHus nepeaadeii. Ha pucynke
2 ® 3, COOTBETCTBCHHO IPUBEACHO OJIOK-CXeMa almapaTHOi YacTh 0a30BOW CTAHIMH IEHTpA
yIpaBlieHus nepeaadeit u TepMuHana coopa qaHHbIx [3].
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Puc. 2. biok-cxeMa annaparHoil 4acTu 0a30B0iH CTAHIMHU HEHTPA YNPaBJCHHUS Nepeaadn
U TepMHHAaJIa c00pa JaHHBIX.
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Puc. 3. Biok-cxeMa annaparHoi 4acTH TepMHUHAaJIa c00pa JaHHBIX.
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Cucrema yajieHHOTO OHJIAHH MOHUTOPUHIA OTOOpa)kaeT BCE MapaMeTPOB CHUCTEMBI B PEKUME
peanbpHOTO BpeMeHHu. [ coequHeHune ucnonb3yercs cetb GPRS, monkirodenne K TepMuHaIam coopa
nanHbiXx NRF24L01. [Ins yBenwdeHHWE pAcCTOSHUE W3IY4YEHUs J100ABIISIETCS MOMYJb BBICOKHI
ko3¢ ¢urment ycunenus [4,5].

Tepmunan cbopa JaHHBIX OTBeYaeT 3a cOOp MapaMeTpoB KadecTBa BOABI M OTIPaBKYy MX Ha
0a30BYyI0 CTAHIIMIO IICHTPA YIIPABICHUS Mepenadeii. B kayecTBe 0CHOBHOTO KOHTPOJUIEPA UCIIOIB3YETCS
STM32F103C8T6, a TepMuUHaN OCHAIIECH JAaTYMKOM Temneparypsl, garunkoM DO u gatumkom pH.
[lepenaua JaHHBIX OCYIIECTBISETCS C IOMOIIBIO MOAYIS OCECIPOBOTHOTO IMpHEMOIepeIaTInKa
NRF24L01. TepmuHan ucroyib3yeT KOMOMHAITMIO COTHEUHBIX TTAaHEICH U TMTHEBBIX OaTapei A mojaadu
SHEPTUH, & COJIHEUHBIC AIEMEHTBI UCIIOJIb3YIOTCS JJI MUTAHUS CUCTEMbI U TUTAHUS IMTUEBBIX OaTapeit
B TEUEHUE JIHS, a B HOUHOE BpeMsl 3apsDKaeTCsl U MUTAeTCs OT JTUTHEBBIX OaTapei.
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IMPLEMENTATION OF ENERGY-EFFICIENT DEVICES IN WASTEWATER TREATMENT
PLANTS
Salohiddinov Fayzulloh Fazliddin o‘g‘li
Andijan State Technical Institute

Abstract: Urban wastewater utilities generate large datasets that remain underutilized. Proper
analysis of this data offers valuable insights into energy efficiency improvements in wastewater
treatment plants (WWTPs). Various benchmarking methods have been developed to assess
inefficiencies, but selecting an appropriate method depends on available data, analyst expertise, and
stakeholder goals. This study categorizes common benchmarking approaches based on data needs,
complexity, and output. By decomposing inefficiency into specific elements, the paper links each to
suitable methods and root causes. A decision-making framework is proposed to help select optimal
benchmarking strategies, ultimately supporting improved energy performance in the wastewater
treatment sector.

Annomayun: Toporckue ciry>kObl MO yNpaBIEHUIO CTOYHBIMU BOJAMU T€HEPUPYIOT OOJIbIINE
O00BEMBI JTaHHBIX, KOTOPBIE OCTAIOTCS HEAOCTAaTOYHO HCIIONB30BaHHBIMH. [IpaBUIIBHBIN aHAIN3 ATHX
TAHHBIX TPEIOCTABISACT LIEHHBIE CBEICHUS AJS TMOBBIIICHUS 3HEProd(h(HEKTUBHOCTH HA OYMCTHBIX
coopyxeHusx crouHbix Box (WWTPs). PazpaboTans! pa3nuyHble METObl OEHUMApKUHTA AJIs1 OLEHKU
Hed(P(PEKTUBHOCTH, OFHAKO BHIOOP MOJAXOASIIET0 METOAAa 3aBUCHUT OT JIOCTYHHBIX JaHHBIX,
KBaTM(HUKANKA AHAIMTHKOB W TeJIeH 3aWHTEPECOBAaHHBIX CTOPOH. B maHHOM wWcciemoBaHUU
KIIacCU(UIUPYIOTCS PAaCIPOCTPaHEHHBIE MOAXOABl K OCHUMApKHHTY TO TOTPEOHOCTSIM B JaHHBIX,
CIIO)KHOCTH M ToiyyaeMoil uHpopmanuu. Pa3noxuB HeI(HEKTUBHOCTh Ha OTAEIbHBIC SJIEMEHTHI,
aBTOPBHI CBSI3BIBAIOT KaXKIBIH DJJEMEHT C COOTBETCTBYIOUIMMH METOJaMH U TEPBONPHYMHAMHU.
IIpennaraercss cucremMa NPUHATHS pPELICHUH A7 BbIOOpa ONTHUMAJBHBIX CTpaTeruii OEHUMapKUHTA,
HaIpaBJICHHBIX Ha TIOBBIIICHUE YHEPTETHUECKON 3 (HEKTUBHOCTH B CEKTOPE OYUCTKU CTOYHBIX BOJI.
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Annotatsiya: Shahar oqava suv xizmatlari katta hajmdagi ma’lumotlarni yaratadi, biroq bu
ma’lumotlar hali yetarli darajada foydalanilmayapti. Ushbu ma’lumotlarni to‘g‘ri tahlil qilish orqali
ogava suv tozalash inshootlarida (WWTP) energiya samaradorligini oshirish bo‘yicha muhim
ma’lumotlar olish mumkin. Noisamli ishlashni baholash uchun turli benchmarking (taqqoslash) usullari
ishlab chiqgilgan, biroq mos usulni tanlash mavjud ma’lumotlar, tahlilchi malakasi va manfaatdor
tomonlar magsadlariga bog‘liq. Ushbu tadqiqotda keng qo‘llaniladigan benchmarking yondashuvlari
ma’lumotga bo‘lgan ehtiyoj, murakkablik va natija turlariga ko‘ra tasniflangan. Samarasizlik alohida
tarkibiy qismlarga ajratilib, har biriga mos usullar va asosiy sabablar bog‘langan. Maqolada oqava suv
sektorida energiya samaradorligini oshirish uchun optimal benchmarking strategiyasini tanlashga
yordam beruvchi qaror qabul qilish modeli taklif etiladi.

Keywords: energy efficiency, WWTP, wastewater treatment, cost-effective technologies,
biological treatment process, energy-efficient equipment, sustainable infrastructure, automated control
systems, green technologies, resource conservation, environmental impact reduction

Knrwouesvie cnosa: >ueprodpPeKTHBHOCTb, OYHCTHBIE COOPYKEHHS, OYHCTKA CTOYHBIX BOJI,
YKOHOMHUYECKH S(PPEKTHBHBIC TEXHOJIOTUH, MPOIECC OMOJOTHUYECKONW OYHMCTKH, SHEProdpPEKTHBHOE
o0opynoBaHue, ycToiunBasi HHOPACTPYKTYpa, aBTOMATU3UPOBAHHBIE CUCTEMBI YIIPABICHHUS, 3eJICHbIE
TEXHOJIOTHH, pecypcocOepekeHne, CHIKEHUE BO3ICHCTBHSI Ha OKPYKAIOIYIO CPEIY

Kalit so‘zlar: energiya samaradorligi, WWTP, oqava suvlarni tozalash, tejamkor
texnologiyalar, biologik tozalash jarayoni, energiya tejovchi uskunalar, barqaror infratuzilma,
avtomatlashtirilgan boshqaruv tizimlari, yashil texnologiyalar, resurslarni tejash, atrof-muhitga
ta’sirni kamaytirish

Introduction. Recent advancements in information and communication technologies, the
decreasing cost of sensors, and the widespread use of supervisory control and data acquisition (SCADA)
systems have led to the generation of vast amounts of data in the field of urban wastewater management.
Despite the availability of these data, their potential remains largely underutilized. If appropriately
analyzed, this data can be transformed into valuable knowledge that enhances wastewater treatment plant
(WWTP) performance - especially regarding energy efficiency, resource consumption, and effluent
quality. Many water utilities and environmental authorities collect such data independently, using
different formats and storage systems, which makes integration and systematic analysis a challenge.
Operators often face difficulties in processing the overwhelming volume of incoming information,
missing the opportunity to make data-driven decisions for optimization. Among several data analysis
methods such as clustering, classification, neural networks, and machine learning, benchmarking stands
out as an effective and practical strategy for evaluating energy performance in WWTPs. Since WWTPs
are typically large consumers of energy, improving their efficiency is a key goal for utilities.
Furthermore, European Directive 2012/27/EU mandates energy efficiency audits for large facilities but
lacks clear guidelines on what constitutes energy efficiency in WWTPs or how to conduct such audits.

Therefore, selecting the right benchmarking method is critical. The chosen method must align
not only with the quality and availability of data but also with the technical expertise of the assessors
and the goals of stakeholders. This paper focuses on benchmarking as a tool to improve energy efficiency
in WWTPs, providing a framework for selecting suitable methods based on practical needs and data
characteristics.

Methods. The analysis of benchmarking techniques reveals significant variation in terms of
methodological complexity, scope, sensitivity to outliers, data input requirements, and how efficiency is
interpreted. This diversity clearly indicates that no single benchmarking approach offers a universally
applicable solution. Each method presents its own theoretical and practical limitations. Consequently,
the efficiency scores produced by these tools should not be treated as absolute values, but rather as
indicative measures to guide further analysis and improvement efforts. A key feature in comparing and
evaluating benchmarking methodologies is their ability to account for exogenous factors - variables not
directly controlled by plant operators, such as influent quality. However, distinguishing between what is
exogenous and what is controllable can be controversial. For instance, plant size may be beyond the
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operator’s control but could be influenced by the utility management through strategic decisions like
plant consolidation. Moreover, factors such as the load factor can have multiple interpretations
depending on the context. Over-dimensioning may be intentional in areas with seasonal fluctuations,
like tourist regions, or it may result from poor design assumptions. In either case, addressing
inefficiencies such as oversizing may fall outside the plant operator’s scope but could be resolved
through measures like modular plant operation. It is also important to recognize that energy optimization
should not compromise the primary goal of effective wastewater treatment. Sometimes, higher energy
use may be justified to ensure reliability and water quality. In the short term, operators may have limited
control over such inefficiencies, but long-term strategic interventions can address structural issues like
capacity misalignment. Ultimately, the main difference between benchmarking methods lies in how they
detect inefficiencies across decision-making units (DMUs). Comparing efficiency scores within a single
method is often more meaningful than comparing across different methods. Cross-method analysis,
however, can still provide useful insights by offering a broader interpretative framework. Before
pursuing solutions to improve energy performance, it is crucial to first identify the source of
inefficiencies. These may stem from outdated equipment, poor operational practices, or external
constraints. Plant managers may uncover problems through monitoring tools or internal audits, but many
black-box analyses lack diagnostic precision. To address this, inefficiency must be decomposed into its
components, allowing analysts to select the appropriate tools for benchmarking and pinpoint specific
weaknesses. This structured diagnosis is fundamental for designing targeted and effective improvement
strategies.
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Fig. 1. Inefficiency decomposition by different methods.

Results. The wastewater treatment sector involves a wide range of stakeholders, including
WWTP operators, company executives, researchers, and policy-makers, each operating within distinct
professional contexts and decision-making responsibilities. Unlike academic researchers, plant operators
often dedicate a large portion of their time to handling unexpected and time-sensitive operational issues.
Compared to policy-makers, operators have fewer tools and limited authority to implement or enforce
systemic changes. Their primary role is to ensure the plant functions efficiently and in compliance with
existing regulations, while also maintaining communication with various institutional stakeholders.

291



Despite their constrained time and resources, operators are expected to make well-informed decisions
using the knowledge and information readily available to them.

Plant Manager. The primary responsibility of the plant manager is to ensure the facility operates
within the permissible discharge limits. A secondary objective is to carry out treatment processes in an
efficient manner while minimizing resource consumption. Plant managers typically oversee specific unit
processes and rely on performance indicators (KPIs) to monitor aspects such as energy usage, for
instance, by tracking kWh per kilogram of total pollution equivalent (TPE) removed during secondary
treatment.

Operations Manager. The operations manager’s main goal is to maintain process efficiency
across the plant with optimal resource utilization. They translate efficiency goals into actionable plans
for plant managers. With access to operational data across multiple facilities, they carry out system-wide
evaluations and optimizations. Methods such as ENERWATER Rapid Assessment (RA) allow for quick
evaluations, while ENERWATER Detailed Study (DS) offers insights into the performance of individual
treatment stages. For a focus on operational efficiency independent of external factors, tools like Energy
Star or two-stage DEA can be applied.

Engineering Manager. Responsible for overseeing capital improvement projects, the engineering
manager focuses on infrastructure upgrades and recommending new treatment technologies. Their role
emphasizes assessing the performance of specific equipment and identifying outdated systems. For these
purposes, the DWA's Energy Analysis method, which evaluates each unit separately, is particularly
suitable.

Chief of Operations. With broad access to operational data from various plants, the chief of
operations is positioned to utilize more advanced benchmarking methods. Their task includes identifying
inefficiencies related to equipment, strategy, or sensor malfunctions, and guiding investment decisions
to improve plant performance. Approaches such as Stochastic Frontier Analysis (SFA), combined with
panel data, allow inefficiencies to be divided into structural (persistent) and operational (temporary)
components—supporting strategic decisions on where to focus improvement efforts.

Energy Manager. Energy managers play a crucial role in achieving a utility's energy-saving goals.
Their duties include monitoring energy consumption, ensuring adherence to energy management
systems like ISO 50001, and reporting efficiency results to regulators. The ENERWATER methodology
is particularly suitable due to its use of standardized and comparable data across utilities.

CEO. Chief Executive Officers are often involved in sourcing innovative funding mechanisms
for sustainability projects. In publicly listed companies, this may include issuing green bonds to finance
energy-efficiency initiatives. To communicate such projects’ impact and outcomes clearly to non-
specialist stakeholders, standardized tools like the ENERWATER label can help convey utility-wide
efficiency metrics in an easily understandable format.

Conclusions. The simultaneous growth in data availability and advancements in computational
tools has created new opportunities for utilizing measurement data in wastewater treatment processes.
Each benchmarking technique reviewed provides a unique perspective on the performance of wastewater
treatment plants (WWTPs), and the interpretation of results may vary depending on the context.
Although the benchmarking methods presented in this study are effective for identifying, measuring,
and explaining (in)efficiencies, making well-informed decisions depends on integrating multiple sources
of information and choosing the most appropriate method based on the specific application. Focusing
on energy efficiency in WWTPs, we have outlined the key requirements of widely used benchmarking
approaches—considering their data demands, resource needs, methodological complexity, and the type
of insights they offer. This evaluation enabled us to align different methods with the roles and objectives
of various stakeholders in the water sector. Moreover, since different benchmarking tools attribute
inefficiency to distinct underlying causes, we were able to map inefficiency components to specific root
causes within wastewater treatment operations. As a result, we proposed a practical framework to
support stakeholders in selecting the most suitable benchmarking method for enhancing energy
performance in wastewater treatment facilities.
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CUMMETPUPOBAHHUE ®A3 B CETAX C ®OTOIIEKTPUYECKUMHA YCTAHOBKAMMU
HA OCHOBE B3CC
M. bermaroBa
Depeanckuii 20cy0apcmeeHnblll MexXHU4ecKull yHueepcumem

Annomayun: B 1aHHOW cTaThe paccMaTpUBAaeTCs NPUMEHEHHE AKKYMYISATOPHBIX CHCTEM
HakoruieHus: sHepruu (BOCC) B ceTsix HU3KOrO HaNpsOHKEHUs € LEablo 3PQGEKTUBHON HHTErpaluu
¢doroanekrpuueckux cuctem (PIC). I[IpoBeneH CpaBHUTENBHBIA aHAIU3 PA3IMYHBIX  CXEM
noakmodeHus ®PIC u BOCC, Bxitovas TpaAUMLIMOHHbBIE 1 KOMOMHUPOBaHHbIE perienus. [Ipemioxkennas
CXeMa HMHTEerpalyy TMPOAEMOHCTPHPOBAa BHICOKYIO Y(P(PEKTHBHOCTh B CPaBHEHHUH C CHUCTEMaMH,
OCHOBaHHBIMH TOJIbKO Ha PIC nmm toneko Ha BOCC.

Knrwouesvie cnoga: ®DOTOINMEKTpHUECKAS CHUCTEMa, AKKYMYJSITOpPHAs CHUCTEMa HAKOTUICHHS
sHeprun (BOCC), HHM3KOBONBTHAs JJIEKTpUYECKas CE€Th, CHUMMETpUpOBaHHE (a3, HHTErparus
BO300HOBJISIEMBIX HMCTOYHUKOB, HHTEIUICKTYaJIbHOE YIpaBJICHHWE, CTAaOWIM3amus HANPSHKEHUS,
pe3epBHOE NMEKTPOCHAOKEHHUE.

Annotation: This article discusses the use of battery energy storage systems (BESS) in low-
voltage networks in order to effectively integrate photovoltaic systems (PVS). A comparative analysis
of various FES and BES connection schemes, including traditional and combined solutions, has been
carried out. The proposed integration scheme has demonstrated high efficiency in comparison with
systems based only on FES or only on BESS.

Keywords: Photovoltaic system, battery energy storage system (BESS), low-voltage electric grid,
phase symmetry, integration of renewable sources, intelligent control, voltage stabilization, backup
power supply.

Annotatsiya: Ushbu maqolada fotoelektrik tizimlarni (FES) samarali integratsiya qilish uchun
past kuchlanishli tarmoqlarda batareyani saqlash tizimlaridan (BESS) foydalanish ko'rib chiqiladi.
An'anaviy va kombinatsiyalangan echimlarni o'z ichiga olgan turli xil FeS va Bess ulanish sxemalarining
qiyosiy tahlili o'tkazildi. Taklif etilayotgan integratsiya sxemasi faqat FES yoki fagat BESSga
asoslangan tizimlarga nisbatan yuqori samaradorlikni namoyish etdi.

Kalit so'zlar: fotoelektrik tizim, akkumulyator energiyasini saqlash tizimi (BESS), past
kuchlanishli elektr tarmog'i, fazalarni simmetriyalash, qayta tiklanadigan manbalarni birlashtirish, aqlli
boshqarish, kuchlanishni barqarorlashtirish, zaxira elektr ta'minoti.
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BBenenue

B nocnennue roapl HaONMOAAETCsl aKTUBHOE PA3BUTHE BO300OHOBIISEMBIX MCTOUHUKOB 3HEPIUU
(BUD) B Pecnybnuke VY30ekucTaH, B YacTHOCTH, COJIHEUHOM »SHepreTwkd. PocTt wuHTEpeca K
(OTOINEKTPHUUECKUM CHUCTEMaM OOYCIIOBJICH HE TOJBKO HKOJIOTHYECKUMH (aKTOpaMu, HO U
rOCyAapCTBEHHOMN MOJIMTUKON, HAIIPABJICHHON Ha MOBBILICHHE SHEPTOd(PPEKTUBHOCTH U YCTOMUUBOCTHU
sneprocuctembl. CornacHo I[TocranoBnenuro [Ipesunenta Pecrybmuku Y36exkucran Ne [1T1-57 ot 16
deBpans 2023 roma, ¢ 1 anpens 2023 roga B cTpaHe oUIMAIIBHO BHeApPeHa nporpamMma «COTHEUHBIH
JIOM», TMIpeaycMaTpuBarouias MHUPOKOMACIITAOHYI0 YCTAHOBKY COJIHEUHBIX NaHEJIEeH MOILHOCTBIO 0
50 kBT B yacTHBIX TOMOXO03sIiicTBaX 1 Majiom ousHece [1].

CornacHo naHHBIM MuHHCTEpCTBA SHEpreTukun PecryOnuku  Y30eKucTaH, y4acTHHKaM
MIPOrpaMMbl IIPEJOCTABISAIOTCS HAJIOTOBBIE JIBIOTHl — OCBOOOXJAEHHE OT HaJIora Ha MMYULIECTBO U
3eMeNBLHOTro Hajora Juis o0bekToB BUD ycranosiennoi momrHocThio 10 100 kBT [2]. Kpome Toro, ans
CTUMYJIUPOBAHUS JIOKAIM3AaMU U JOCTYHHOCTH OOOpYIOBaHHUS JCHCTBYIOT MeEpbl TaMO>KEHHOU
MOJIJICP>KKU: TIPEIOCTABIIEHA OTCPOUKA MO yIUIaTe TAMOKCHHBIX TutaTtexeit cpokom 1o 120 nueii [2].

Komrmnekc stux mep GopMupyeT ONaronpusTHYI0O OCHOBY Ui YCKOPEHHOTO BHEIPEHUS
COJIHEUHBIX MaHEJNeH 1 CrIoCOOCTBYET JOCTHIKEHHUIO LEJIEBBIX MOKa3aTeNell CTpaTerui Y30eKucTana 1o
yBenunueHuto 1oau BUD B o0miem sneprodanance crpanbl. CoracHo rocy/lapcTBeHHbIM I1aHam, k 2030
rojly A0Jsi BO30OHOBJISIEMBIX MCTOUYHUKOB JOJKHA COCTaBUTh HE MeHee 25 % Bcell nmpou3BOIUMON
3JIeKTpOd’HEpruu [2, 3].

B coBpeMeHHBIX YCIOBUSX YBEIMYCHHS JIOIH BO30OHOBIIEMBIX UCTOUYHHKOB dHeprun (BUD) u
pacnpenenéHHoi reHepanuu, 0co00oe BHUMaHUE YAENSeTCS MHTErpaluu (OTOINEKTPUUECKUX CHUCTEM
(®3C) u Oarapelinbix sHeproHakonuTeabHbIX cucteM (BOCC) B HUBKOBOJIBTHBIE SJIEKTPUUECKHUE CETH.
O¢ddexTrBHOE yIpaBieHWE TaKUMH THOPHIHBIMH CHCTEeMaMHU TpeOyeT yuéra IBYCTOPOHHETO
SHEProNnoTOKa, TOYHOTO MOJEIMPOBAHMS IPOLIECCOB HAKOIUIEHMSI U OTIAayd DSHEPIUH, a TaKKe
ONTUMAJILHOTO IJIAHUPOBAHUS C YUETOM PeabHbIX YCIOBUM SKCILTyaTalMH.

B ny6nukammu [4] mogpoO6HO poaHAIM3UPOBAaHbI COBpeMeHHbIe MeTo bl yiipaBieHuss bOCC ¢
MO3UIMK HE3aBUCUMOCTHU OT THMa OaTapeiiHON TexHoJoruu. PaccMoTpeHbl BOIIPOCH MOAEIMPOBAHNS,
OLIEHKH COCTOSIHUS U TEXHUKO-DKOHOMUYECKON 3((EKTUBHOCTH CUCTEM HaKOIUIeHus sHepruu. Ocoboe
BHUMaHME YJelIeHO HeoOXoAMMOCTH ajnanTauuu cucteMm ympasieHus BOCC mox TpebGoBaHuUs
JUHAMHYHBIX 3JIEKTPUYECKUX PBIHKOB, YTO MO3BOJIIET MOBBICUTH PEHTA0EIbHOCTh M HAAEKHOCTh MX
MIPUMEHEHUS.

B uccnenoBanuu [ 5] moqu€pkHyTa BaXKHOCTh TOUHOTO Y4€Ta 3pPekTHBHOCTH MpeoOpazoBareseit
SHEPIUU TMpPHU TPOEKTUPOBAHMM THUOPHUAHBIX HHEPreTHUECKHUX CHCTEM, BKJIIOYAIOIIUX BETPOBBIE
TypOuHbI, conHeuHble naHenu U bOCC. ABToOpbI A0Ka3alid, YTO UTHOPUPOBAHUE PEAIbHBIX MOTEPH B
peoOpa3oBaTensax NPUBOJUT K 3HAYUTEIHHBIM OLIMOKAM B pacy€Tax ONTHUMAbHBIX KOH(UTyparuil u
HSKOHOMHMYECKHMX IIOKa3aTrejaell cucreM. BKIlodeHHe TOYHBIX MOJENe IO3BOJIMIIO JOCTUYL Oolee
BBICOKOH 3()(heKTUBHOCTU M TOYHOCTH IIJIaHUPOBaHUs, 0cobeHHOo B DC-cucremax.

B [6] crarbe mipencTaBiICeHBl KOMIUIEKCHBIE HCCIIEOBAHUS IO OYHMCTKE IOBEPXHOCTH
¢doroanekrpuueckux nanenei (PIII) oT CHEXKHOro W JENSHOTO MOKPOBA, & TAKXKE AaHAJIU3 BIUSHUS
3aCHEeXEHHOCTH Ha paboune mapameTpbl DOII. ABTOpHl MOAPOOHO paccMaTpPUBAIOT MPOOJIEMBI,
CBsI3aHHBIE C PAOOTOIN CONHEUHBIX ANEKTPOCTAHLIUN B SKCTPEMAIBHBIX IMOTOAHBIX YCIOBUSX, BKIHOYAs
3¢ dexT 006mauHON KPOMKH 1 CHETOMA/Ibl, MPUBOISIINE K CHIDKEHUIO BhIpaOoTKH. Ha 0CHOBE mosieBhIX
skcnepuMeHToB Ha CPOC momHocThio 50 MBT B Kazaxcrane mpeanokeHbl METOIbI MOBBIIICHUS
yctoiunBoctd U 3pdextuBHOCTH COIC. OCHOBHON aKLEHT clejaH Ha pa3paboTKe MPaKTHYEeCKUX
pEeIlIeHnH, TO3BOJISIONINX MUHUMHU3UPOBATh BIMSHUE HEOIArOMPUATHBIX MOTOIHBIX YCIOBUI Ha paboTy
COJTHEYHBIX 3JIEKTPOCTAHIIUH.

ABTOpBI cTaThi [7] aHATM3UPYIOT HSKCIUTyaTallMOHHbIE IMOKa3aTelu THMOpUAHON MHKpOCETH,
BKJIIOYAIOIIEH COJIHEUHYIO AJIEKTPOCTAHIIMIO, CUCTEMY XPaHEHHUs HSHEpruu M Jau3elb-reHeparop. B
CTaThe MOKa3aHO, YTO CHCTEMA MO3BOJISET 3aMelarh 10 35% rofoBoro 3HepromnoTpedneHuss 00beKkTa u
o0OecrieunBaeT aBTOHOMHYIO paboTy B TeueHwe 10—12 4yacoB Mpu OTKIIOYCHHH IEHTPATHHOU CETH.
PaGota ummeer 0coOyi0 3HaUMMOCTh JUIs Y30€KHCTaHa, TaKk KaK JEeMOHCTPHUPYET BO3MOXHOCTh
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HOBBIIIEHUS 3HEProdpHEKTUBHOCTH U SHEProde30IacCHOCTH colManbHbIX 00beKTOB. [IpoBenén ananu3
HKOHOMHUYECKON 3((PEKTUBHOCTH, CHUXKEHUS BEIOpocoB CO, U pacy€T SKOHOMUHU JU3EIIBHOTO TOILIMBA
Ha OCHOBE JIaHHBIX 3Kciuryatanuu B 2023-2024 rogax. [lonuépkHyTa npakruiyeckass IpUMEHUMOCTh U
MacITabupyeMoCTh NPEI0KEHHOTO PEIIEHUS.

Cratbst [8] mocesieHa omneHkKe 3PPEKTUBHOCTH COTHEYHBIX JICKTPOCTAHIMNA Y30EKUCTaHa,
OCHAIIEHHBIX IByCTOPOHHUMHU (POTOIIEKTPUUECKUMHU MOAYJIIMU M OAHOOCHBIMHU Tpekepamu. Ha ocHoBe
HKCIUTyaTallMOHHBIX JAaHHBIX MOKA3aHO, YTO KO3()(UIMEHT UCIIOIb30BaHMs YCTAaHOBIEHHON MOIIHOCTH
(KUYM) nocruraer 30%, a koadduuuent npousBoaurensHocT (PR) cocrasusier okono 80%. Takas
BbICOKast  3((eKTUBHOCTL  OOYCJIOBJIIEHA  MCIOJIb30BAHUEM  COBPEMEHHBIX  TEXHOJOTMH U
OaronpUATHBIMU KJIMMAaTHYECKUMHU ycloBusiMH (uHcosiuusa 1600—1750 kBt uy/m?*/rom). ABTOpHI
NOAYEPKUBAIOT BaKHOCTh BHEIPEHUS JIBYCTOPOHHMX IaHENEH U CHCTEM CIEXKEHHUs 3a COJHLEM IS
TaNbHEHIIEr0 MOBBIIMICHUS! TeHEPAlMd COJTHEYHOM SHEPrHMM W JIOCTHIKCHUS HAIMOHAJIBHBIX LIENel B
obmactu BMD. Crarbs coepKUT CpaBHUTEIbHBIA aHAINW3 MPOU3BOAUTENBHOCTH PA3IUYHBIX
npoMbiiuieHHBIX COC MomHOoCThI0 100-220 MBT, AeCTBYIOIMX HA TEPPUTOPUM Y30EKHCTaHA.

B cBA3M C 3TUM aKkTyaJbHBIMU CTaHOBSTCS BOIPOCHI MOJEIMPOBAHUS, ONTHUMU3ALUU U
3 QeKTHBHOI HHTerpanuu (HOTOITEKTPHUUECKUX CHCTEM M cucteM HakoruteHusi suepruu (BOCC) B
pacripeesi€HHbIE 3JEKTPUYECKHE CETH, YTO I03BOJIAET MOBBICUTh HAAEKHOCTh HHEPrOCHAOKEHMS,
MUHHMH3HPOBATh HANPSHKEHHYI0O HECHMMETPHIO M 00ECTIEYNTh CTa0MIIbHYIO Pa0OTy CETH B YCIOBHUSAX
BBICOKOH jJoiu BUDO.

Metonsbl. B nanHOM HccienoBaHuM ObUTH MCIOJIb30BAHBI TAKUE METOJbl KAK MAaTEMaTUyeCcKOe
MOJICTTUPOBaHUE, HMMHUTAIMOHHOEe MoxaenupoBanue B MATLAB/Simulink, wmeton ¢asoBoro
CUMMETPUPOBAHHUS C UCIIOJIb30BAHUEM AKKYMYJSTOPHOM CHUCTEMBI, METOJl CPAaBHUTEJIBHOIO aHAJIN3a,
METO/I MOIIArOBOro ynpasieHus 3apsaaoM-pa3psioM bOCC 1 MeTos OLleHKH KauyecTBa AEeKTPOIHEPTUN

OcnoBHasi yvactb. Bmaenpenme dotosnexrpuuecknx cucrem (P®IC) u  OarapeitHbIX
sHeproHaxkonutesnbHelx cucteM (BOCC) B coBpeMeHHbIE 3IEKTPO3HEPIreTUYECKUE CETH, OCOOEHHO B
CEeTH HHU3KOTO HANpsDKCHUsS, SBISACTCS OIHUM U3 TIEPCIIEKTUBHBIX HAINPABICHUN IOBBIIICHUS
3pPEeKTUBHOCTH, HAAEKHOCTH M SKOJOTMUYECKOM YCTOMUMBOCTH 3HeprocHaOxkeHus. COBMECTHOE
WCTIOJIB30BAaHNE JAHHBIX TEXHOJOTHH MO3BOJSIET CYIIECTBEHHO M3MEHHTH TPATUIIMOHHBIN ITOIXOM K
YIPaBJICHUIO IEKTPOIHEPreTHUECKUMHU CHCTEMaMH, CO3/IaBasl yCIOBUS ISl UX UHTEIIEKTyaTu3ali U
JeleHTpaIu3aIiu.

OpauM u3 BaxkHenmmx npeumymects uHrerpaunn ®OC n BOCC sBinsercs NOBBILIEHHE
HaAEKHOCTH  ANeKTpocHaOKeHUsa. DOTOANEKTPUUYECKUE YCTAaHOBKM IO3BOJSIOT  MPOU3BOAUTH
ANIEKTPO’HEPTUI0  HEMOCPEACTBEHHO B MecTe MNOoTpeOsieHus,, CHIKas  3aBHUCHUMOCTb  OT
[IEHTPAIM30BaHHBIX UCTOYHUKOB MuTaHus [9]. B cBOO ouepens, akKyMyJIsITOpHBIE CUCTEMBI XPaHEHUS
SHEpPIruu 00eCreunBalT BO3MOKHOCTh HAaKaIUIMBaTh M30BITOYHYIO BBIPAOOTKY COJHEUHOM 3HEPruM B
MEPUO/IBl HU3KOTO TIOTPEONICHHUST M UCIIONB30BaTh €€ B Yachl MMKOBOM HArpy3KH WM MPH aBapPUUHBIX
cutyanusx. Takoe pacnpeaeseHne SHEpPronoTOKOB 3HAYUTEIbHO MOBBIIIAET YCTOMYUBOCTD JIOKAJIBHBIX
ceTel U MUHUMH3UPYET PUCKU OTKIJIFOUEHUN.

Tabaunma
CpaBHeHHe NapaMeTPOB B C€TH HU3KOI0 HANPSKEHUS NMPH Pa3JINYHbIX METOIaX
peryjiupoBaHus
. Hurerpanus @ + b
Ne Kpurepnii cpaBHenus erpan ¢ ICC Toabko ®IC Toabko BACC
(npeasnaraemas cxema)
lenepanmss sHeprum W3
1 B0300HOBIISIEMBIX Ha Ha Her
HCTOYHUKOB
a a qeT a30BOT a B
CumMmeTpupoBaHue A (s ¢ (asosoro A (
2 (basEoi HATPy3KH YIIpaBIICHUS uHBepropom | Her OrpaHUYEHHOM
py B2CC) 00BéME)
YMmepennoe ®
CHmxeHne oTeph o YMeperHoe (TOIbKO
3 3nauutensHoe (0 30-40%) TIEPHO/IBI
ANEKTPOIHEPTUH B COJIHEYHBIC 4aCHI)
MIEPETPY30K)

295



[okpeiTue MTUKOBBIX
4 P Ha Her Ha
HATrPy30K
ObecnicueHrne pPe3epBHOTO
5 a (1o 40 munyT Her a (no 1 gyaca
ANICKTPONHUTAHUS Ja (n yT) Ha (a )
Yactuuno
CraOunmzanus OTPaHUYCHO
6 5 MHa (uepe3 EMS u unBepTopsI) (orp Ja
HATPSOKCHUS M 9aCTOTHI BO3MOXKHOCTSIMH
HHBEPTOPA)
A dexTHBHOCTH o o He TeHEPHUPYET
7 Bricokas (o 85-90%) Cpemusist (50-70%)
HCTIONB30BaHMS YHEPTHH SHEPTHUIO
3aBUCHUMOCTD OT moronHeix | Yactuanas (POC  3aBucwr,
8 . Bricokas HezaBucum
YCIOBHH B3CC — mer)
9 OKkynaeMoCTh BJIOKCHHH 4-6 ner 3-5 ner 6-8 mer
Bo3smoxxnoctu
Ha (cucrema EMS, ynipaBnenue
10 HMHTEJUIEKTYaIbHOTO OrpaHndeHbI OrpaHu4eHbI
3apsIoM/pa3psiiom)
yOpaBIeHU
['mbkocts B cinoBusX | Bricokas (amanTanus K JIFOOBIM
11 . Y (an 1 Huskas Cpenssst
MIepEeMEHHOM Harpy3Ku CIICHAPHSAM)

Pe3yabrarsl

B npouecce uccnenopanus 6bu1a pazpadoTaHa MHTEIJIEKTyallbHasI cUCTEMa yIpasieHus (pazamu,
KoTOpasi 00ecreynBaeT aBTOMaTHYECKYI0 CMEHY (pa3 MogKIIoYeHNs (POTONIEKTPHUECKUX YCTAaHOBOK B
3aBHCUMOCTH OT TEKylIeH Harpy3Ku 1 BeJIMYMHBI HANPSKEHHOW HECUMMETpUU. Mojiesb cucTeMbl ObLi1a
noctpoeHa B cpenre MATLAB Simulink, roe mpoBeaeHo mnomaroBoe MOJEIUPOBAaHHE pPaOOTHI
TpEX(Pa3HOH  HM3KOBOJBTHOM  IJIEKTPUYECKOH CETH C  HMHTETPUPOBAHHBIMU  COJHEYHBIMU
(OTOINMEKTPHUUECKUMHU YCTAHOBKAMH.

Jis oueHku 3G GEKTUBHOCTH MPEJIaraéMoro MeToAa ObUIM MPOAHATM3HPOBAHBI CIIEAYIOIINE
IapameTphl:

o CpeziHee OTKIIOHEHHE (a3HBIX HANPSKEHUH OT HOMUHAJIBHOTO 3HAYCHMSL.
e Koappunment HanpsokEHHON HECUMMETPUU.
* YpOBEHb HECUMMETPHUH HANPSHKEHUS JI0 U TI0CIIE CHMMETPUPOBAHUS.

Pesynbrarel MozenpoBaHus NMPeACTaBICHBI B TAONINLIE, IT1€ MIOKa3aHbl 3HAYCHUS KOAPPUIIEHTa
HanpsHKEHHOW HECUMMETPUHU U (Pa3HBIX OTKIOHEHHUH B TPEX Caydasx:

Takum 00pazoMm, HpPOBEAEHHBIE HCCIEIOBAHMUS MMOATBEPIMWIM, 4YTO MPEIOKEHHBIM MeETOs
aBTOMaTHUYECKONH CMEHbI (pa3 Ha OCHOBE MHTEJUICKTYaJIbHBIX aJTOPUTMOB YIPABIECHUS 3HAYUTEIHHO
CHIDKAET HANpSDKEHHYI0O HECUMMETPUIO B CETAX HM3KOIO HAMpPsDKEHHS C  (DOTOAIEKTPUUECKUMU
CHUCTEMaMHU.

[Tony4yeHHbIe pe3ynbTaThl JOKA3bIBAIOT MPAKTUUECKYIO MPUMEHUMOCTh pa3padOTaHHON MOjeIH
JUIS TIOBBILIEHUS] KadecTBa AJIEKTPOIHEPIMM U TOBBIIMIEHHS HAAEKHOCTH pabOThl pacipeenéHHbIX
COJIHEYHBIX YCTaHOBOK.

AHaJIn3 M 00CyKIeHue

B xome wuccienoBanus Obula HpuMeHeHa (opMysa SHEpPreTHUeckoro OajaHca, KOTopas
MO3BOJIIET  OTCJIEIUTh  pacHpelesieHHe  MOIIHOCTeM B  CHUCTEME C  HHTErPUPOBAHHBIMU
(OTO2NMEKTPHUUECKUMHU YCTaHOBKaMu U OartapeiiHbiMu HakorutenssMu sHeprun (BOCC). bamanc
MOIIIHOCTH B JIF00OO MOMEHT BpEMEHH t BhIpa)KaeTCs CIEAYIOIIUM YpPaBHEHUEM:

Ppy(ty + Periaty = Proaact) T Peesst) t Pross(t)
rae: Ppv— MrHOBeHHass MOLIHOCTb, BbIpaOaTbiBaeMas (POTORIEKTPUYECKOH CHUCTEMONM B MOMEHT
Bpemenu ttt, BT; Pgriaqg— MomHOCTh, moTpeOnsemass W3 BHeIIHeH saekrpocetd, BT; PrLoadon—
MI'HOBEHHas notpebisiemas Harpyska, BT; Pess— MomHoCTb, mogaBaemasi uinu notpediusemas bOCC
(MONOXXUTENBHOE 3HAUEHUE — 3apsJl, OTPULIATENIbHOE — Pa3psin), BT; PLoss(ty — moTepu moiHOCTH B
cucteme (Ha mpeoOpa3oBaHue, B JIMHHUAX Mepeaadu u T.1.), BT.

Jannas opmyna oTpakaeT OCHOBHOM SHEpreTHUecKuil GaslaHC B y3JI€ CETH, I7I€ YCTAaHOBJIEHbI
®3C u BOCC. Ona moxasplBaeT, Kak pacHpeAeNIOTCS IMOTOKH MOIIHOCTH MEXAY JIOKaJbHOM

296



Harpy3kou, (hOTOIIEKTPUUYECKON TeHepalueii, BHEITHEH CEeThI0 M CHUCTEMOW HAKOIUICHUS SHEPIHH B
KaXJIblii MOMEHT BPEMEHH.

Pe3ynbrarel 10 ¥ ociie TPUMEHEHUsI MHTEJUIEKTYaIbHOM CUCTEMBI YIIPABJICHHS OKAa3aJu:

1. Camxenue gomu Parig 3a caér 6omee 3¢h(heKTUBHOTO UCTIONH30BAHUS JIOKAILHOM TeHepaluy U
HAaKOIIUTEJIECH.

2. CHnmxenue (pa3HbIX TOTEPD U MOBBILIICHUE 00IIEH SHepreTuYecKoil 3 (HEKTHBHOCTH CETH.

3. Ontumuzanus GpazHoro pacnpeeeHus MpuBelia K YMEHbIICHNI0 HEOOXOAUMOCTH B MIEPETOKAX
MOIIIHOCTH MEXKIY (ha3zamu, 94TO CYIIECTBEHHO COKPATUIIO Pross) [10].

3akiouenue: brarogaps 6anancy anekrpuueckor cuctemsl : @IC obecrnieunBaeT MOKPHITHE
Harpy3k# H, npu u3osiTke, MoxkeT 3apspkarb bOCC. BOCC BeimonuseT ponb Oydepa: OH HAKAIUTMBACT
SHEPTHIO MPU NPOPUIUTE U OTAAET NPH JIeHULIUTE, TEM CAMBIM CIVIAXKUBAsl MMKU U CHUYKAsl Harpy3Ky Ha
BHEIIHIOIO ceTh. [IpaBmiibHOE ympaBiieHHE ATUM OajJaHCOM IOBBIIIAET HAAEKHOCTh, KAaue€CTBO U
CUMMETPUIO HAIIPSIKEHUS B CETH.

Taxke MHTCIUICKTyaIbHAsl CUCTEMa CMEHBI (a3 (POTOIEKTPHUSCKUX YCTAHOBOK 00ECIICUMBACT
JMHAMHYECKOe TNepepacnpeesieHue Harpy3ku Mexay (asamu, 4To MO3BOJSET 3HAYUTEIbHO CHU3HUTH
ypoBeHb ¢azHoii HecumMmeTpuu. Mcronb3oBanre BOCC B cTpyKType CHCTEMBI HE TOJIBKO CIIOCOOCTBYET
MOBBIICHUIO HAJIEKHOCTU IEKTPOCHAOKEHUS, HO U TIO3BOJISICT ONTHUMAIILHO PETYIUPOBATh MEPETOKU
MOIIIHOCTH, MUHUMU3UPYS MMOTPEOICHNUE SHEPTUU U3 BHEITHEH ceTH. DHEPreTHIeCKU OamaHC CUCTEMBI
MOJATBEPKIACT, UTO MPEAJIOKEHHAsI CTpaTerus yHpaBlieHUs Mo3BoJseT A(PGEKTUBHO HUCIOIB30BaTh
BbIpa0aTHIBAEMYIO COTHEUHYIO SHEPTHIO M HaKOIuIeHHYo sHepruto B BOCC.
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3HAYEHUE BO30OBHOBJISAIEMOM YHEPT' MU CETOJIHS
XomukoB A.C. (Anouocan I'TexH), IsxymaeBa P.A. (cmyoenm Al TexH)
Annotatsiya: Ushbu dissertatsiya qayta tiklanadigan energiya manbalaridan foydalanish, atrof-
mubhitning buzilishiga olib keladigan cheklangan va qayta tiklanmaydigan energiya resurslari va tabiiy
resurslardan foydalanish bo'yicha ba'zi fikrlarni taqdim etadi.
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Abstract: This dissertation presents some thoughts on the use of renewable energy sources,
limited and non-renewable energy resources, and the use of natural resources that lead to environmental
degradation.

Keywords: electricity, heat, hydropower, fuel, solar, wind, level, global, bioenergy

Annomayusn: B naHHOW [uccepTaluu MPEACTAaBIEHb HEKOTOpPhIE COOOpa)KEHUs IO
MCTOJIb30BAHUIO BO300HOBJISIEMBIX HCTOYHHUKOB OJHEPIrUH, OTPAHMYCHHBIX M HEBO300HOBIISIEMBIX
SHEPreTHUYECKUX PECYPCOB, COCOOCTBYIOIIUX YXYAIIECHUIO COCTOSIHUS OKPYXKAIOIIEH CPebl, a TaKkxKe
MIPUPOJIHBIX PECYPCOB.

Knroueswie cnosa: 31eKTpUYECTBO, TEIUIO, TUAPOIHEPTeTUKA, TOILUIUBO, COJHIIE, BETEP, YPOBEHB,
r7100abHBIH, OMOHEPreTHKA.

Bo306HOBINIsSIeMbIe UCTOYHUKU SHEPTUU O0ECIIEUNBAIOT HEOTPAaHUUYEHHBIN 3anac. B otnuyne ot
MCKOIIAeMOTO TOIUIMBA, 3amachkl KOTOPOrO OTPAaHWYEHBI M CIIOCOOCTBYIOT YXY/IICHHIO COCTOSIHUS
OKpYKarollel cpeiibl, BO30OHOBIIIEMast YHEPTHs UCTIOIB3YET PECYPChI, KOTOPhIE UMEIOTCSI B IPUPOJIE.
K HUM OTHOCSTCS CONHEYHAs, BETPOBAas, TUAPOIHEPreTHKA, TeOoTepMajbHAas W OMOIHEpPreTHKa,
JEMOHCTPUPYIOIINE, YTO HCIOJIb30BAHUE YCTOMUMBBHIX albTEPHATHB MOXET COKPATHUTh BBIOPOCHI
MAPHUKOBBIX I'a30B, CMATYUTH MTOCIIEACTBUS H3MEHEHUS KIIMMaTa U CO31aTh 00Jiee YUCTYIO B 3J0POBYIO
TUTAHeTY 715 OyAyIIMX TOKOJICHHH.

B HacTosiee Bpemsi B Hamiel pecryOnuke BEIeTCsl CTPOUTENECTBO COBPEMEHHOTO KHITUIIIHO-
KOMMYHAJIBHOTO XO3SIICTBa, B OTPACISAX YKOHOMHKH IIUPOKO BHEAPSIOTCS BO3OOHOBIsIEMbIE HCTOUHUKU
SHEpPIruu, 00ECIEYNBACTCS TOKPHITHE ACPHUIUTA DICKTPOIHEPTUH B PETHOHAX PECIYOJIMKH 32 CUET
MOBBIIEHUS SHEProd(H(HEKTUBHOCTH, KOMIUIEKCHO OpraHu3yeTcss paboTa B 3TOM HaNpaBlICHHH,
BHE/IPSIIOTCSI OJIaronpUsATHBIC YCIOBHS M MEXaHU3MbI CTUMYJIMPOBAHUSI HHBECTOPOB. MBI Bce 3HaeM, 4TO
HE00XOMMO MOJEPHU3UPOBATH CUCTEMY TEINIOCHAOKEHHUS, CHIKATh SHEPromnoTpedieHne, NpoBOAUTh
MEPOTIPHUSATHS TI0 BHEAPEHHIO (D (HEeKTUBHOI CHCTEMBI JHEPTroCcOEpeKEeHNs, U UTO OT ITOTO 3aBUCHT HaIlIa
CIOCOOHOCTh PallMOHATIBHO HUCIOJIb30BaTh UMEIOIIUECs pecypchl. Bo BceMm mupe yaensercst 60ibioe
BHUMaHHE HCIOJIH30BAHUIO HETPAAWIMOHHBIX BUIOB dHepruu. CoNHEYHash SHEprus MOXKET CTaTh
OCHOBOM JIJIs1 pa3BUTHsI CUCTEM TEIJIOCHAOKEHUS 3/1aHUH U pelIeHus MpoOiieM KauecTBa M HaIeKHOCTH
BO3Bpara WHBECTHIIMK B DHEPreTHUECKYIO MH(pacTpykrypy. COolHEUHas SHEprusi OYeHb yIoOHa st
obecriedeHus: FHeprueil yaaaeHHbIX U MaJIO9HEProeMKUX 00beKToB [1].

Hcronb30BaHre BO30OHOBISIEMBIX HMCTOYHHKOB HHEPIHU IMHUPOKO PACIPOCTPAHEHO  JUIS
obecriedeHnsT yCTOMYMBOro oOpasza KM3HM M MOAJEp)KaHHs NpUpoJHOro OamaHca. B ocHoBHOM
MOJTYYarOT 3JIEKTPUYECKYIO0 W TEIUIOBYIO DHEPruio. Bce BUABI MOTYYEHHOW DHEPTUHU MPeoOpa3yroTcs
Apyr B JApyra. DTO IO3BOJSET BaM HCIOJNb30BaTh 3JIEKTPOHHBIE YCTPOMCTBa W J10OBIE MAIIWHBI.
Vcnonb3yst mpaBUIbHBIE METOBI, MOXHO JIETKO ONTHMH3HPOBATh MPOIECC W CHU3UTH HETaTHBHOE
BO3/IEHCTBHE HAa OKPY’KAIOIIYIO Cpeay. DTO OAMH U3 BaXHEUIINX (HAaKTOPOB 00eCedeHNs] yCTOMYMBOTO
pa3BuTHs cTpaH. Vcmoip30BaHME HCKOMAEMOTO TOIUIMBA HAHOCHT BpeN OKpYKaWoMmeH cpere. DTo
UrpaeT BaXHYIO POJIb B Pa3BUTHH BHYTPEHHUX pPECYpCOB U CHM)KEHUHM BHEIIHEH 3aBHCHMOCTH.
ObecnieunBaeT coOMIOICHNE MEXTyHAPOIHBIX COTTIAICHUN U CO3/IaHNe HOBBIX pabounx mMecT. OqHaKo
SHEPreTUUECKUe Pecypchl, TOCTYIHbBIE KaKIOMY PErHOHY, OTpaHHWYeHbl. B cilyuae BeTposHEpreTHKu
BBICOKHE YPOXKaW TOYYalOTCSl M3 OKEaHOB, a HE M3 BHYTPEHHHX MOpEH, M3 pailOHOB C CHIJIbHBIMHU
BETPaMU M 3aracaMy ropsidei BOJbI AJIsl THAPOTEPMANbHOM SHepruu [2].

Co3manue TEHICHIWH B TIOANEPKKY HEBO30OHOBISIEMBIX HWCTOYHHKOB OJHEPTUU 3a CUET
BO300HOBJISIEMbIX HCTOYHUKOB SHEPTUH, aHAIN3 110 BCEMy MHpY. B psizie cTpan 1OCTUTHYT Iporpecc B
o0macTi BO30OHOBIISIEMBIX HCTOUHUKOB dHEpTHH [3].

C 2011 mo 2021 rox momnsi BO30OOHOBISIEMBIX MCTOUHUKOB YHEPTUM B MHUPOBOM IPOU3BOJICTBE
anexTposHeprun Beipocia ¢ 20% o 28%. Jlomns uckomaeMoun sHepruu cHu3uiIach ¢ 68% 10 62%, a mons
aepHOi sHepruu cHusunack ¢ 12% no 10%. ons rugposnepretuku cHusunack ¢ 16% no 15%, a
COJIHEYHOM U BeTpoBOi sHEepruu Boipocia ¢ 2% 10 10%. buomacca u reotepmaibHasi SHEPrus BRIPOCIU
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Ha 2-3%. B 135 crpanax ycranosieHo 3146 ruraBarT 3JI€eKTpO’HEPruu, a B 156 cTpaHax NpUHSATHI
3aKOHBI, PETYJIHUPYIOIINE CEKTOP BO30OHOBISIEMO SHEpreTUKu [4].

O0beM BO30OHOBISIEMBIX MCTOYHUKOB 3Hepruu (BUD) B Y3bekucrane cocrapiser moutu 51
MJIpA. paBHO T.H.3. Ha ceromHAmHUN A€Hb C MCIOJIB30BAHUEM CYIIECTBYIOIIMX TEXHOJIOTUH U
00O0pyIOBaHUsl B MUPE MPOU3BOAUTCS 179 MIH. T.H.3. MOXKHO MOJXYYUTh. DTO B TPU pa3a MpPEBHIIIAET
TEKyIHi T00BOI 00beM J00BIBaeMOro B cTpane Toruea. Croma He BXOIAT pecypchl OMOMAacChl, T. €.
OTXOJIbl PACTeHM, CKOTAa U MPOMBIIUIEHHOCTH. JlOCTOBEpPHOCTh 3TOT0 HCTOYHHMKA JOJDKHA OBITh
ompeneneHa B Ommxaiimem Oynymiem. Hampumep: ¢ omHOro rekrapa 3acesHHOTO XJIOMKOBOTO IOJIS
MO>KHO MOJYYHUTh OT 2 10 4 TOHH XJIOMKA. DTO 3HAYMT, YTO 3aIackl KO3 yBenuyarcs ¢ 1 Muuimona sio 2
MHJIJTHOHOB. MOXET COCTaBJISITH T.H.2 [3].

Bb160p HCTOYHUKOB 3HEPTUHU OKa3bIBAET IMI00AJIHHOE BO3/IEHCTBUE, KOTOPOE BIUSET HA BHIOPOCHI
IIaPHUKOBBIX a30B, PACIIPE/IETI€HUE BOAHBIX PECYPCOB, IPOU3BOACTBO 000PYI0BAHUS U TPAHCIIOPT. DTU
TEXHOJIOTMH BO30OHOBIISIEMON 3HEpruu 0ojiee yCTOMUYMBBHI, YeM MHOTHE CYLIECTBYIOIIME HCTOYHUKU
sHepruu. HeoOxonuMo npoBepUTh YCTOWYMBOCTH BO30OHOBIIIEMOI SJHEPTETUKHU, €€ OCYIIECTBUMOCTb,
ONTHMHU3AIMIO UCIOJIB30BAHUS PECYPCOB, TEXHUKO-DKOHOMHUYECKYIO OCYIIECTBUMOCTb, aHAaJU3
OCYILIECTBUMOCTH U 3aTpart, OLEHKY >KHU3HEHHOTO LUKJIA, aHAJIN3 BHEITHUX SKOJIOTHYECKUX (PPEKToB,
aHaJIN3 SKOHOMHUYECKOH BBITO/IbI, aHATIN3 Ce0eCTOMMOCTH IIPOU3BO/ICTBA, BBISBICHHE 11eJIei U 6aphepoB
B 00JIACTH MCCIIEOBAaHUI M pa3padOTOK, a TaKKe aHaJN3 CIpoca M paclpenesieHus Boabl. B merom
BO300HOBJIsIEeMasi SHEPTreTHKA HE MOXKET aIaliTUPOBAThCS K KaXKIOMY co0o01IecTBy [2].

B 2011 rogy MexayHapoiHO€ SHEPreTHYECKOE areHTCTBO 3asBHIIO, UTO «pa3paboTKa ACIIEBBIX,
HEHCUePNaeMbIX M YHCThIX TEXHOJIOTHI UCTIOJIH30BAHMSI COJTHEYHOW SHEPTUU MPUHECET 3HAYUTEIIbHBIC
JIOJITOCPOYHBIE BBIFOJbl. JTO MOBBICUT SHEPreTHUECKYIO0 O€30MaCHOCTh CTpaH, ONMMPAasCh Ha pecypc,
KOTOPBIH SIBJISIETCS MECTHBIM, HEUCUEPIIAEMbIM U B 3HAYUTENHLHOM CTENIEHU HE3aBUCHMBIM OT UMIIOPTA.
OTO MOBBICUT YCTOWYMBOCTb, COKPATUT 3arpsi3HEHUE, CHU3UT 3aTpaThl Ha CMATYEHUE IOCIEICTBUMN
M3MEHEHUs KIMMAaTa U COXPaHUT LIEHbI Ha HCKOMaeMOe TOIUIMBO HIKE, YEM Y IPYTHX allbTepHATHB. DTH
BBITO/IBI SIBJISIFOTCS TN100aIbHBIMU. [103TOMY JOTIONTHUTENBHBIE 3aTPaThl HA CTUMYJIBI PAHHETO BHEPEHUS
CllelyeT paccMaTpuBaTh Kak HMHBECTHUIIMM B OOydYeHME; HUX CIEIyeT TPaTUTh pa3yMHO U HIMPOKO
pacnpocTpaHaThy. [5]

Conneunas sHeprust BbIpabareiBaeT 505 I'BT B rox, uto cocraBiser okoio 2% MHPOBOM
anekTpo3Heprun. COJHEYHYIO SHEPTUI0 MOXKHO MCIIOJIb30BaTh BE3/€, Ky/a MaJaeT COJIHEYHBIN CBET;
OnHako KOJMMYECTBO COJIHEYHOM DSHEPruM, KOTOpPOE MOXHO HCIOIb30BaTh JJIs  BBIPAOOTKH
AIIEKTPO3IHEPTUHU, 3aBUCUT OT OTOAHBIX YCIOBUHM, reorpa(ruuecKoro rnojokKeHus: 1 BpeMEHHU CYTOK.

Bo3oOHoBnsieMas sHeprus MMeeT pelaroliee 3HaueHue A (GOpMHUPOBAHUS YCTOWYMBOIO M
MpoLBETaroIero Oyayuero Hamed miaHeTsl. OHU MpeasiaraloT MHOXKECTBO MPEUMYILECTB, BKIHOUas
U3MEHEHHEe KJIMMaTa, »JHEpPreTHUecKyro Oe30MacHOCTh U 3KOHOMHYeckuil poct. Illupoxoe
HCIOJIb30BaHUE BO30OHOBIISIEMBIX HCTOYHUKOB SHEPTUU CTUMYJIHUPYET UHHOBAIMH, CO3/1aHHUE padoYnX
MECT U IKOHOMHYECKHUH POCT B Pa3BUBAIOIINXCS 3€JIEHBIX ceKTOopax. Vcroib3ys 3TOT HOBBIM HCTOYHUK
SHEPTUH, Mbl MOXKXEM CHU3UTbH SKOJIOTUUECKUE PUCKH U 00eCTIeUnTh 00jiee yCTOMUYMBBINA, CTAOUIBHBIN 1
CIpaBeJIMBBIA MUp AJis Beex [4].

BozobHoBnsiemass sHeprusi Heucueprnaema, HMEET MEHbIIE TEXHUYECKUX TpeOOBaHMUi,
BO300HOBJISIEeMble MCTOYHHUKHA HKOHOMST JIEHBI'M, UMEIOT MHOXECTBO 3KOJOTHUECKHUX MPEHUMYIIECTB,
CHIDKAIOT 3aBUCUMOCTh OT MHOCTPAHHBIX MCTOUYHMKOB SHEPTUU U NMPUBOAAT K Oojiee YHCTOM Bole U
BO3/1yXy. Bo3zoOHOBNsiemMass sHeprust co3fgaer paboure MecTa U MOXET COKpaTUTh OTXoabl. OnHako
BO300HOBJIsieMasl SHEPTUs HMEET BBICOKHME IepBOHAYalIbHbIE 3aTparbl. Bo3oOHOBiIsieMas sHeprus
HEMoCTOsSsHHA. B0300HOB/Is€MBbIE MCTOYHMKH SHEPTUU HUMEIOT OTPAaHUYEHHYI0 €MKOCTh XpaHEHHS,
MCTOYHHUKH 3HEPTUH UMEIOT reorpaduueckie orpaHu4eHus, 1 oHu He Bcerna Ha 100% Ge3yriiepoaHsl.
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3HAUEHUE BO30OBHOBJISAEMOM SHEPTUU CETOJIHA
XomukoB A.C. (Anouxcan I'TexH), IxymaeBa P.A. (cmyoenm Al TexH)

Annotatsiya: Ushbu dissertatsiya qayta tiklanadigan energiya manbalaridan foydalanish, atrof-
muhitning buzilishiga olib keladigan cheklangan va qayta tiklanmaydigan energiya resurslari va tabiiy
resurslardan foydalanish bo'yicha ba'zi fikrlarni taqdim etadi.

Kalit so'zlar: elektr, issiqlik, gidroenergetika, yoqilg'i, quyosh, shamol, daraja, global,
bioenergiya.

Abstract: This dissertation presents some thoughts on the use of renewable energy sources,
limited and non-renewable energy resources, and the use of natural resources that lead to environmental
degradation.

Keywords: electricity, heat, hydropower, fuel, solar, wind, level, global, bioenergy

Annomayun: B 1aHHOM JuccepTaluu MNpEACTaBIEHbl HEKOTOpPbIE COOOPAa)KEHUs IO
UCIIOJIb30BAHUIO BO300HOBIIIEMBIX HCTOYHHKOB OJHEPIHH, OTPAHMYEHHBIX M HEBO30OHOBISEMBIX
HHEPTEeTUYECKUX PECYPCOB, CIIOCOOCTBYIOMIMX YXYAUICHUIO COCTOSIHUSI OKPYIKAIOIIEH Cpelbl, a TaKKe
IPUPOJIHBIX PECYPCOB.

Knroueevie cnosa: >nexTpudecTBO, TEIUIO, THAPOIHEPTETHKA, TOTUINBO, COJIHIIE, BETEP, YPOBEHD,
r7100abHbIA, OHO3HEpreTHKa.

Bo0300HOBIISIEMbIE HCTOYHUKHU SHEPTHH 00ECTIEYNBAIOT HEOTPAHWUYCHHBIN 3amac. B oTimyme ot
MCKOIIaeMOro TOIUIMBA, 3amachl KOTOPOTO OrPaHUYEHbl U CIIOCOOCTBYIOT YXYALIEHHIO COCTOSHUS
OKpY’Kalomiel cpelibl, BO3OOHOBIsIEMast SHEPTHsI UCIIONB3YET PECYpPChl, KOTOPBIE UMEIOTCS B IIPHPOJIE.
K HUM OTHOCATCS CONHEYHas, BETPOBas, TUAPOIHEPreTHKA, TeoTepMajibHas U OMOIHEpPreTuka,
JIEeMOHCTPHUPYIOIINE, YTO HCIIOJIB30BAaHHE YCTOWYHMBBIX ATBTEPHATHB MOXKET COKPATHUTh BBIOPOCHI
MApHUKOBBIX Ia30B, CMATYUTH MOCIEACTBUS U3MEHEHUS KIMMaTa U co37aTh 00Jiee YUCTYIO U 3J0POBYIO
TUTAaHEeTY 151 OyIyIINX TOKOJICHUH.

B Hacrosiiee Bpemst B Hallell pecryOluke BeIeTCs CTPOUTEIBCTBO COBPEMEHHOTO >KUIIMIITHO-
KOMMYHAJIBHOTO XO35HCTBa, B OTPACIISX YIKOHOMHKH IIHPOKO BHEAPSIOTCS BO300OHOBIISIEMbIE HCTOYHUKA
SHEepruu, o0ECHeYrBAETCS MOKPBITHE ACPUIUTA SIEKTPOIHEPIrUM B PETHOHAX PECHYOIMKH 3a CUeT
MOBBIIEHUS 3HEProd(h(HEeKTUBHOCTH, KOMIUIEKCHO OpraHu3yercss paboTa B 3TOM HalpaBiCHHH,
BHE/IPSIIOTCS O1aronpusTHBIC YCIOBUS M MEXaHU3MbI CTUMYJIMPOBAHUS HHBECTOPOB. MBI Bce 3HaeM, YTO
HEOOX0IMMO MOJICPHH3MPOBATh CUCTEMY TETUIOCHAOKEHHSI, CHIDKATh YHEPronoTpedieHne, IpOBOAUTh
MEPONPUATHS 10 BHEAPEHUIO 3()(HEKTUBHON CUCTEMBI SHEProcOepeKeHus, U UTO OT ITOTO 3aBHCUT Hallla
CIIOCOOHOCTh PAIMOHAIBHO HCIOJIB30BaTh UMEIOIINECS pecypchl. Bo BceM Mupe yaemnsiercst OonbIioe
BHUMaHHUE HCIOJb30BAHUIO HETPAAMIMOHHBIX BUIOB SHepruu. ColHEYHas SHEprus MOXET CTaTh
OCHOBOM JIJISl pa3BUTHSI CUCTEM TETIIOCHAOKEHUS 31aHUH U PEIIeHHUs MPOOJIeM KauecTBa M Ha/ICKHOCTH
BO3BpaTa MHBECTHLIMN B DHEPreTHMUYECKyl0 MHPpacTpykTypy. ConHeUHas SHEeprusi O4eHb yJoOHa AJs
obecrieueHuns SHEPTUEH YIaICHHBIX U MaJOOHEPTOEMKUX 00bEKTOB [1].

Hcnonb30BaHre BO300OHOBISIEMBIX HCTOYHMKOB HHEPrMH IIUPOKO PACIPOCTPAHEHO JUIs
o0ecriedyeHns ycToH4YMBOro oOpa3a KH3HM W TOJJEpKaHMUsS NPUPOAHOro OanaHca. B ocHOBHOM
MOJTYYaroT 3JEKTPUYECKYI0 U TEIIOBYIO 3HEpruio. Bce BuabI MOTYYEHHOM PHEPTruu Mpeodpa3yroTcs
Apyr B Apyra. DTO TO3BOJSET BaM HCIONB30BaTh AJIEKTPOHHBIE YCTPOMCTBa W JIFOOBIE MAIIWHBI.
Vcnonb3yst mpaBUiIbHBIE METOJbI, MOXHO JIETKO ONTHMM3HPOBATh MPOLECC U CHU3UTH HEraTHBHOE
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BO3/ICICTBHIE HA OKPYKAIOIIYIO Cpeay. ITO OJIMH U3 BaKHEHIINX (akTOpoB oOecreueHus yCTOHYHMBOTO
pa3Butusa cTpaH. lcnonb3oBaHHe HCKOIIAEMOro TOILUIMBA HAHOCHUT BpPEI OKpy’Karollel cpene. 1o
UTpaeT BAXHYIO pOJIb B Pa3BUTUM BHYTPEHHUX PECYPCOB U CHIKEHUHM BHELIHEH 3aBUCHUMOCTH.
ObecnieunBaeT COOMOACHUE MEKIYHAPOIHBIX COITIAIICHUH U CO3JJaHNE HOBBIX pabounx MecT. OqHaKo
SHEPreTUUECKHE PECypChl, AJOCTYMHbIE KaXKIOMY PETHOHY, OTpaHHuYeHbl. B ciyuyae BeTposHepreTuku
BBICOKHE ypOKau MOJY4YaloTCsl U3 OKEaHOB, a HE U3 BHYTPEHHHUX MOPEH, U3 pailOHOB C CUJIBHBIMU
BETpaMU U 3amacaMmu ropsiueil Bojbl JJIsl TUAPOTEpMalIbHOM dHEpruu [2].

CoznmaHue TEHICHIMH B MOIIACPKKY HEBO30OHOBISEMBIX HWCTOYHHKOB JSHEPrUU 3a CYET
BO300HOBJISIEMBIX UCTOUHHUKOB SHEPTUH, aHAJIU3 IO BceMy MHpY. B psiie cTpaH JOCTUTHYT mporpecc B
o0J1acTé BO30OHOBIISIEMBIX HCTOYHUKOB dHEpPTruH [3].

C 2011 mo 2021 rox monst BO30OHOBISIEMBIX UCTOYHHUKOB YHEPTUA B MHUPOBOM ITPOU3BOJICTBE
anekTposHeprun Boipocia ¢ 20% 10 28%. Jlons uckornaeMoi sHepruu cHuzmiach ¢ 68% 110 62%, a gomns
siepHON sHeprun cHuswiachk ¢ 12% no 10%. Honst rugposHepreTuku cHusuiach ¢ 16% go 15%, a
COJIHEYHOM U BETpOBOM sHEpruu Boipocia ¢ 2% 10 10%. buomacca u reotepmasbHasi SHEPrus BRIPOCIU
Ha 2-3%. B 135 crpanax ycranosieHo 3146 ruraBarT 3J€KTpO’HEPruu, a B 156 crpaHax NMPUHSATHI
3aKOHBI, PETYIMPYIOIINE CEKTOP BO30OHOBIIIEMO 3HEpreTuku [4].

O6beM BO300HOBIsIEMBIX HUCTOUHUKOB dHepruu (BUD) B V3bekucrtane cocraminsger modytu 51
MJIpI. paBHO T.H.3. Ha cerogHsAmHui [I€Hb C HUCIHOJIb30BAHHUEM CYIIECTBYIOIIMX TEXHOJOTHH U
00opyHIOBaHUsl B MUPE MPOU3BOAUTCS 179 MIH. T.H.3. MOJKHO MOJYYHTh. JTO B TPU pa3a MpPEBHIIIAET
TEKYIIUH ToI0BO 00beM J100bIBaeMOro B cTpane ToriuBa. Crofa He BXOIAT pecypchl OMOMAcCCHI, T. €.
OTXOJIbl PACTeHMi, CKOTa U MPOMBILIUIEHHOCTH. Jl|OCTOBEpPHOCTh 3TOT0 HCTOYHHMKA JOJDKHA OBITh
ornpezeneHa B Omkaimem OynymeM. Hanpumep: ¢ ogHOro rekrapa 3ace€sHHOTO XJIONKOBOTO IOJIs
MO>KHO TMOJYYHUTh OT 2 10 4 TOHH XJIOMKA. DTO 3HAYUT, YTO 3aIachl KO3 yBenIUyarcs ¢ 1 Mumona Jio 2
MHJIJTHOHOB. MOXET COCTaBIISITH T.H.2 [3].

Bb160p HCTOYHHMKOB 3HEPTUHU OKa3bIBaeT IM100aIbHOE BO3/IEHCTBUE, KOTOPOE BIUSET HA BHIOPOCHI
MMapHUKOBBIX TA30B, paCIpeIelICHNE BOHBIX PECYPCOB, TPOU3BOJICTBO OOOPYAOBAHMS U TPAHCIIOPT. ITH
TEXHOJIOTHMH BO30OHOBISIEMON HEpruu Oojiee yCTOMUMBEHI, YeM MHOTHE CYLIECTBYIOIINE HCTOYHUKU
sHeprun. HeoO0xoaumMo mpoBepUTh YCTOMUYUBOCTH BO30OOHOBIIIEMON SHEPTETUKH, €€ OCYIIIECTBUMOCT,
ONTUMU3ALMIO HCIOJIb30BAHUS PECYpPCOB, TEXHUKO-3KOHOMHUYECKYH) OCYIIECTBUMOCTh, AaHAIIM3
OCYIIIECTBUMOCTH U 3aTpaT, OIEHKY >KH3HEHHOTO IMKJIA, aHAJIU3 BHEIIHUX IKOJOTUYECKUX I (EKTOB,
aHaJIN3 SKOHOMHUYECKOH BBITO/IbI, aHATH3 ce0ECTOMMOCTH MPOU3BOJICTBA, BHISIBICHHE 11e/1ei U OaphepoB
B 00JacTH MccieloBaHUM M pa3paboTOK, a TaKKe aHAJIMU3 CIpOca U pacrpeneieHus BoAsl. B neaom
BO300HOBJIsIEeMasi SHEPTreTHKA HE MOXKET aIaliTUPOBATHCS K KaXKIOMY cOo001IecTBY [2].

B 2011 rogy MexayHapoiHOE SHEPTeTHIECKOE ar€HTCTBO 3asBHIIO, UYTO «pa3paboTKa JCIIEBHIX,
HEUCYEPIIAEMbIX U YUCTBIX TEXHOJIOTUH UCMOIb30BAHUS COJTHEYHON SHEPIHH MPUHECET 3HAYUTEIbHbIE
JOJITOCPOYHBIE BBITOABI. JTO MOBBICUT DHEPrETHUYECKYIO0 0€30MacHOCTh CTpaH, ONMHUPAsCh Ha PECypc,
KOTOPBIN SIBJISIETCSI MECTHBIM, HEMCUEPIIAEMbIM U B 3HAUUTEIIbHON CTENIEHU HE3aBUCUMBIM OT UMIIOPTA.
DTO TOBBICUT yCTOWYMBOCThH, COKPATHT 3arpsi3HEHHE, CHU3UT 3aTpaThl Ha CMSTYCHHE MOCIEICTBHI
M3MEHEHUS KJIMMaTa U COXPAHUT LIEHBI HA HCKOMAeMO€ TOTUIMBO HUXKE, YEM Y APYTHUX albTepHATUB. DTH
BBITO/IBI SIBJISIFOTCS TNIO0QTBHBIMHE. [103TOMY TOTIOTHUTENBHBIE 3aTPaThl HA CTUMYJIBI PAHHETO BHEIPEHUS
ClIelyeT paccMaTphBaTh KaK WHBECTUIIMU B OOyueHHUE; WX CIIeAyeT TPAaTUTh Pa3yMHO M IIHPOKO
pactpocTpassIThy. [5]

Conuneunast sHeprust BbipadareiBaeT 505 I'BT B rox, uto cocraBiser okoiio 2% MHPOBOM
anekTpo3Heprun. COTHEYHYI0 SHEPTUI0 MOXKHO HCIIONb30BaTh Be3/e, Kylda MaJaeT COJIHEYHBIH CBET;
OnHako KOMMYECTBO COJHEYHOW OJHEPrHH, KOTOPOE€ MOXKHO UCIOJIBh30BaTh M BBIPAOOTKU
ANMEKTPOIHEPTHH, 3aBUCUT OT IMOTOAHBIX YCIOBUH, TeorpadmuecKoro MmoJIOKeHHsI 1 BPEMEHH CYTOK.

Bo3oOHoBnsieMast SHEprusl UMEET pellaroliee 3HaueHue s (popMHUpOBaHUS yCTOMYMBOTO U
MpoIBeTaromero Oymaymiero Hamel TuraneTsl. OHHM MpeaiaraloT MHOXKECTBO MPEUMYIIECTB, BKITIOYAs
W3MEHEHHE KIUMara, »JHEePreTHYecKyl0 O0e30MacHOCTh U JKoHoMHueckuii poct. Illupoxoe
WCIIOJIH30BaHNE BO30OHOBIISIEMBIX HCTOYHUKOB YHEPTUU CTUMYJIUPYET HMHHOBAIIMH, CO3JaHUE pabodmnx
MECT U 3KOHOMHYECKUN POCT B PA3BUBAIOLIUXCS 3€JEHBIX CEKTOpax. Mcronb3ys 3TOT HOBBI HCTOUYHUK
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SHEPTHUH, MBI MOJKEM CHHU3UTh YKOJOTHUUYECKHE PUCKU U 00€CIIeUUTh 00JIee YCTOMYHMBBIN, CTAOUIILHBIN U
CIpaBeIMBBIA MUp AJis Beex [4].

BozoOHoBsiemMass »HEprusi HeucdepriaeMa, HMEET MEHBIIE TEXHUYSCKHX TpeOOBaHUIA,
BO300OHOBJISIEMbIE UCTOYHHUKH 3KOHOMST JCHBIU, UMEIOT MHOXECTBO JKOJOTUYCCKUX MPEUMYIIECTB,
CHHKAIOT 3aBUCHMOCTh OT WHOCTPAHHBIX MCTOYHHKOB SHEPTUU M MPHUBOIAT K OOJIee YUCTOU BOIE W
BO3yXy. Bo30OHOBIsieMast SHEprusi co3naeT paboune Mecra W MOXKET COKPaTHTh OTXOAbl. OgHAKO
BO300OHOBIsIEMasi JHEPTHUsi MMEET BBICOKHE IepBOHAYaNIbHBIE 3aTparhl. Bo30OHOBiIsieMas SHEPrus
HernocTtossHHa. B0300HOBIsSiEMble MCTOUHMKM 3HEPrUU MMEIOT OTPaHUYCHHYI0 €MKOCTh XpaHEHUS,
HMCTOYHUKH HEPTUU UMEIOT Teorpaguieckue orpaHnueHus, 1 oHu He Bceraa Ha 100% Oe3yriepoaHsl.
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YANGI AVLOD QUYOSH ELEMENTLARINING SAMARADORLIGI
Atajonov M.O.
Andijon davlat texnika instituti

Annotatsiya: Hozirgi kunda keng tarqalgan quyosh elementlari — bu bir o‘tishli (ya’ni bitta p-n
o‘tishga ega) elementlardir. Bunday elementlar quyosh spektrining 20% dan ortig‘ini samarali yutish va
elektr energiyasiga aylantirishga qodir emas. So‘nggi yillarda olimlarning e’tibori ko‘p qatlamli quyosh
elementlariga qaratilmoqda. Bunday elementlar turli yarim o‘tkazgich materiallardan tashkil topgan bir
nechta p-n o‘tishlarga ega bo‘lib, bu materiallar turli xil tagiqlangan zonasi kengligiga ega ekanligi. Shu
tufayli, ular quyosh spektrining katta qismini samarali yutib, energiyaga aylantira olishi ko’rib chiqilgan.

Kalit so’zlar: p-CIGS, n-CdS, yarimo’tkazgichlarning fizik-parametrlari.

Annomayusn: B HacTosmiee BpeMsi HanOosiee pacpoCTpaHEHHBIMHE SIBJISIFOTCS OJTHOTIEPEXOTHBIE
(T. e. MeroIIME OIMH p-n nepexox). Takue 3JeMeHThI He cToCcOOHBI 3G eKTUBHO noromars oonee 20%
COJTHEYHOTO CIIEKTPa U MPEeoOpa30BHIBATH €r0 B AIEKTPUUYECKYIO SHEPTHI0. B mocnenHue roapl yueHble
o0paIiaT BHUIMaHUE Ha MHOTOCJIOMHBIE COJTHEUHbIE JIEMEHTHI. Takue 371eMEeHThl HIMEIOT HECKOIIBKO P-
N TIEPEX0/I0B, M3TOTOBICHHBIX U3 Pa3HBIX MOJIYIMPOBOAHUKOBBIX MAaTEPHAIIOB, H OTH MaTEpUabl UMEIOT
pasHble IIMPHHBI 3alpelleHHbIX 30H. biarogaps 3ToMy OHU CUMTAIOTCA CHOCOOHBIMHU 3((EKTUBHO
MOTJIONIATh OOJIBIIYIO YaCTh COTHEYHOTO CIIEKTPa U MPE0O0pa30BBIBATh €€ B SHEPTHIO.

Knwuesvie cnosa: p-CIGS, n-CdS, puznueckue napameTpsl MOIyIpOBOIHUKOB.

Abstract: Currently, the most common solar cells are single-junction (i.e., having a single p-n
junction). Such cells are not capable of efficiently absorbing more than 20% of the solar spectrum and
converting it into electrical energy. In recent years, scientists have been paying attention to multilayer
solar cells. Such cells have several p-n junctions made of different semiconductor materials, and these
materials have different bandgaps. Due to this, they are considered to be able to efficiently absorb a large
part of the solar spectrum and convert it into energy.

Keywords: p-CIGS, n-CdS, physical parameters of semiconductors.
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CIGS texnologiyasining afzalligi — bu qurilmalarni turli moslashuvchan tagliklar (masalan:
natriyli ohakli shisha, alyuminiy folga, yuqori haroratga bardoshli poliamid) ustiga cho‘ktirish
mumkinligidir [4]. Mazkur quyosh elementi konsepsiyasi quyidagi uch gatlamli tuzilma asosida ishlab
chiqilgan: n-ZnO (3.30 eV) yorug‘lik o‘tkazuvchi shaffof kontakt. n-CdS (2.40 eV) oldingi yutuvchi
qatlam p-CIGS (1.15 eV) asosiy yutuvchi p-turdagi qatlam. Bu konfiguratsiya CIGS asosidagi
qurilmalar uchun keng tarqalgan. Ushbu qurilmaning sonli modellashtirilishida [5]-tadqiqot ishlarida
keltirilgan fizik-parametrlar qiymatlari ishlatilgan. [6] tadqiqot ishida AMPS-1D dasturi yordamida
quyosh elementlarini sonli modellashtirishni olib borilgan. Ushbu dastur bir o‘Ichovli mikroelektron va
foton strukturani modellashtirish va tahlil qilish vositasi bo‘lib, AQSh, Pensilvaniya Universiteti
professori S. Fonash boshchiligidagi guruh tomonidan yaratilgan.Ushbu modellashtirishning asosiy
magsadi CIGS asosidagi quyosh elementlarining dizaynini optimallashtirish, xususan, element
qalinligini kamaytirish . Qalinlik qiymatlari 30 nm dan 1000 nm gacha bo‘lgan oraliqda o‘zgartirildi (1-
rasm).

1-rasmdan ko ‘rinib turibdiki, p-CIGS yutuvchi qatlam qalinligi ortishi bilan quyosh elementining
samaradorligi ham avval oshadi, so‘ngra asta-sekin kamayadi. Optimal qalinlik 200 nm bo‘lib, bu
holatda eng yuqori samaradorlik 17,3% ga teng. Modellashtirish natijalariga ko‘ra, elementning barcha
parametrlaridan faqat qisqa tutashuv toki zichligi (Jsc- Short-circuit current density) p-CIGS gatlami
qalinligiga bog‘liq. Qalinlik oshgani sari bu tok pasaya boradi [6]

. //“_\\\
S T
\

Samaradorlik, %

200 200 s00 200 1000

CIGS yupqga plyonka qalinligi, nm

1-rasm. CIGS yupqa plyonka qalinligini quyosh batareyasining samaradorligiga
bog‘ligligi [S].

Quyosh elementining samaradorligini oshirish va optimal tuzilmani aniglash maqsadida, biz
ikkita CdS/CIGS asosidagi bir kontaktli yagona elementdan tashkil topgan ko‘p qatlamli quyosh
elementining modellashtirilishini amalga oshiramiz. Bu elementlar orqa tomonlari orqali birlashtiriladi
2-rasmda taklif etilayotgan quyosh elementi va uning qatlamlar joylashuvi tartibi tasvirlangan [7].

ZnO:Al (0.3-0.4 um)

ZnO (~0.1 um)
CdS (~0.05 um)

Cu(In,Ga)Se,
(1.5-2.5 um)
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1-rasm. CdS/CIGS asosidagi ko‘p qatlamli quyosh batareyasining sxematik tasviri

Taklif gqilinayotgan ko‘p qatlamli element quyidagicha tuziladi: CdS ning p-turidagi va n-turidagi
ikki qatlami va CIGS ning p-turidagi va n-turidagi ikkinchi gatlami Quyosh elementining yuqori qismida
yorug‘lik oqimini yaxshiroq yutish uchun 200 nm qalinlikdagi indiy-oqsidi (ITO) qatlami joylashtirilgan
[8]. Pastki qatlam esa 500 nm qalinlikdagi molibden (Mo) gatlami bo‘lib, u yorug‘likni aks ettirishni
ta’minlaydi.Modellashtirishda: CdS p-qatlami qalinligi — 50 nm CdS n-qatlami qalinligi — 200 nm deb
tanlangan.Avvalgi modellashtirish natijalariga ko‘ra, CIGS ning n-qatlami uchun eng yaxshi qalinlik
3000 nm bo‘lgan va u doimiy saqlangan. Bu holatda biz CIGS p-qatlami galinligini 400 nm dan 2000
nm gacha o‘zgartirib tekshirdi.Yuqori qatlam quyosh nurlanishining ko‘k spektr qismini yaxshi yutish
uchun xizmat qiladi. Spektrning qizil qismidagi fotonlar agar ular yuqori qatlamlarda yutilmagan bo‘lsa,
quyi yutuvchi qatlamda yutiladi va elektron-teshik juftlarihosil qiladi. Natijada, quyosh elementining
umumiy samaradorligi, ya’ni yuqori va quyi elementlar samaradorligining yig‘indisi oshadi.

Xulosa

Yangi avlod quyosh elementlari — xususan, CIGS, CdS va noan’anaviy nanostrukturalarga
asoslangan fotoelektrik modullar — an’anaviy kremniy asosidagi elementlarga nisbatan bir gator
ustunliklarga ega. Ularning yuqori yorug‘lik yutib olish qobiliyati va moslashuvchan materiallardan
tayyorlanishi, shuningdek, ishlab chiqarish texnologiyalarining soddalashuvi energiya o’zgartirish
samaradorligini sezilarli darajada oshirishga xizmat gilmoqda.

Shunday qilib, yangi avlod quyosh elementlari nafagat ekologik toza energiya ishlab chigarishda,
balki energetik mustaqillikni ta'minlashda ham muhim omil bo‘lib xizmat qiladi. Kelajakda ularning
bargarorligi, ishlash muddati va tijoratlashtirish imkoniyatlarini yanada chuqur o‘rganish talab etiladi.

Foydalanilgan adabiyotlar ro‘yxati

1. Green, Martin A.; Hishikawa, Yoshihiro; Warta, Wilhelm; Dunlop, Ewan D.; Levi, Dean H.;
Hohl-Ebinger, Jochen; Ho-Baillie, Anita W.H. (July 2017). "Solar cell efficiency tables (version
50)". Progress in Photovoltaics: Research and Applications. 25 (7): 668—676. doi:10.1002/pip.2909

2. M. Ub6poxumoBa, MATaxxoHOB. McciienoBanre TOHKUX IUIEHOK Ha OCHOBE CigS ¢ METOIOM
ocaxxaeHus B ¢poroanekrpudeckux Texuonorusx. Vol. 40 No. 1 (2025): Jlydiine WHTEIUIEKTYalbHbIC
ucciaenosanus. Yacts -40. Tom-1

3. Pudov A.O., Contreras M.A., Nakada T., Schock H.W. CIGS J-V Distortions in the Absence of
Blue Photons. — Thin Solid Films, 2005, v. 480-481, pp. 273-278.

4. Muhiddin Atajonov. Development of technology for the development of highly efficient
combinations of solar and thermoelectric generators. (2024) AIP Conf. Proc. 3045, 020011,
https://doi.org/10.1063/5.0197733.

5. Birkmire R.W., Eser E. Polycrystalline Thin Film Solar Cells: Present Status and Future
Potential. Annu. Rev. Mater. Sci, 1997, v. 27, pp. 625-653.

6. Choi S.G., Zhao H.Y., Persson C., Perkins C.L., Donohue A.L., To B., Norman A.G, Li J.,
Repins I.L.Dielectric function spectra and critical-point energies of Cu2ZnSnSe4 from 0.5t0 9.0 eV. —
Journal of Applied Physics, 2012, v. 111. pp. 033506.1- 033506-6.

7. Wolden C.A., Kurtin J., Baxter J.B., Repins I., Shaheen S.E., Torvik J.T., Rockett A.A.,
Fthenakis V.M., Aydil E.S. Photovoltaic Manufacturing: Present status, future prospects, and research
needs — J. Vac. Sci.Technol., 2011,v. 29, Ne3, pp.1-16.

8. Hergutha A., Horbelta R., Wilkinga S., Jobb R., Hahna G. Comparison of BO Regeneration
dynamics in PERC and AI-BSF solar cells. — Energy Procedia, 2015, v. 77, pp. 75-82.

304


https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1002%2Fpip.2909

HARAKATLANUVCHI FOTOELEKTRIK MODULNING KONSTRUKSIYASINING
TAHLILI
Atjonov M.O.
Andijon davlat texnika instituti

Annotatsiya: Ushbu maqolada quyosh energiyasini elektr energiyasiga aylantirish samaradorligini
oshirish uchun mo‘ljallangan mobil fotoelektrik modulni harakatlantirish mexanizmini ishlab chiqish
masalasi ko’rilgan. Asosiy e’tibor quyoshning harakatiga qarab quyosh modulining unga mos ravishda
harakatlantiradi. Ishlab chiqilgan mexanizm quyosh nurini bir yoki ikkita eika bo’ylab avtomatik
kuzatishni ta’minlaydi, bu kun davomida panel sirtiga tushayotgan quyosh nurlari migdorini maksimal
darajada oshirish imkonini beradi. Bundan tashqari, quyosh nuri kunning o’rtasida juda qizdiradi.
Buning natijasida QPning energiya ishlab chiqish samaradorligi tushib ketadi. Buning oldini olish uchun
QP sirtiga tushayotgan quyosh nuri 45° C dan ortib ketganda, termodatchik harakatlanuvchi QPni 30°
burchak ostida burishi natijasida, yanayam samaradorlik ortishini ta’minlaydi. Maqolada har xil turdagi
drayverlar, boshqaruv algoritmlari va sensor tizimlari, jumladan harorat va yorug'lik sensorlaridan
foydalanish tahlil gilinadi.

Kalit so ‘zlar: ekalogik toza, resurs tejamkorligi, harakatlanuvchi quyosh panellari, servomotor va
datchiklar.

Annomayun: B naHHOW cTaThe paccMaTpuBaeTcs pa3padOTKa MeXaHHW3Ma IepeMeIIeHUs
MOOWJIBHOTO (DOTOEKTPUIECKOTO MOAYJIS, MPEIHA3HAYCHHOTO Uil TOBBIMIEHHUS 3()(EKTHBHOCTH
npeoOpa3oBaHUsl CONHEYHOW DSHEPrUM B  ANEKTpodHepruto. OCHOBHOE BHHMAHHUE YICIEHO
MEPEMEIIEHUIO COJIHEYHOTO MOJIYJISl B COOTBETCTBHH C JIBHDKCHHEM COJIHIA. Pa3paboTaHHbIN MeXaHU3M
o0ecreynBaeT aBTOMATUYECKOE OTCIICKMBAHHWE COJIHEYHOTO CBETA 1O ONHOW WIIM JBYM OCSIM, YTO
MO3BOJISIET MAKCUMAJIbHO YBEIHYUTh KOJIMYECTBO COJHEYHOTO CBETA, MOMAJAIOIICTO Ha MOBEPXHOCTh
MaHEJIW B TeueHue AHSA. Kpome Toro, COJHEUYHBIN CBET B CEpEIMHE JIHS OYEHb ropsAuuid. B pe3ynprare
CHIDKaeTcs APPEKTUBHOCTh reHepanuu 3Heprur PV. UtoObl 3TOro He MpoU301LI0, KOTJa COTHEYHBIN
CBET, Nonajarouuii Ha noBepxHocTh PV, npesbimaer 450 C, TepMOAaTUMK TOBOPAUYMBAET MOJBUKHBIN
PV na yron 300, 4TO AONONHUTENBHO YBETUUMBAET 3(PQPEKTUBHOCTb. B cTarhbe aHanM3upyercs
WCTIOJIB30BaHHE PA3IMYHBIX TUTIOB IPABEPOB, AITOPUTMOB YITPABIICHHUS U CEHCOPHBIX CUCTEM, BKITIOUAst
JaTYUKH TEMIepaTypbl U OCBEIIEHHOCTH.

Knrouesnie cnosa: 5K0m0TUUECKH YUCTHIN, pecypcocOepexenrne, MOOMIbHBIE COTHEUHBIE TTaHEIH,
CEpBOBHUIATEIb U JATUUKH.

Abstract: This article discusses the development of a mechanism for moving a mobile photovoltaic
module, designed to increase the efficiency of converting solar energy into electricity. The main focus
is on the movement of the solar module in accordance with the movement of the sun. The developed
mechanism provides automatic tracking of sunlight along one or two axes, which allows you to
maximize the amount of sunlight falling on the panel surface during the day. In addition, sunlight is very
hot in the middle of the day. As a result, the efficiency of the PV energy generation decreases. To prevent
this, when the sunlight falling on the PV surface exceeds 450 C, the thermal sensor rotates the movable
PV at an angle of 300, which further increases the efficiency. The article analyzes the use of various
types of drivers, control algorithms and sensor systems, including temperature and light sensors.

Keywords: ecologically clean, resource saving, mobile solar panels, servomotor and sensors.

Kirish. Barchaga ma’lumki, hozirgi vaqtda energiya resurslari kamayib borayotgan va butun
dunyo mugqobil energiyadan foydalanishga katta e’tibor qaratmoqda. Markaziy Osiyoda ekologik toza
energiya ishlab chiqish va sotishga imkoniyatlar kengdir. Tavsiya etilayotgan harakatlanuvchi QP,
boshqalariga nisbatan samaraliroqdir. Ushbu ishlab chiqilgan mexanizm quyosh nurini bitta yoki ikkita
elka bo’ylab avtomatik harakatlanishini ta’minlaydi, bu kun davomida panel sirtiga tushayotgan quyosh
nurlari miqdorini maksimal darajada oshirish imkonini beradi. Bundan tashqari, quyosh nuri kunning
o’rtasida juda gizdiradi. Buning natijasida QPning energiya ishlab chiqish samaradorligi tushib ketadi.
Buning oldini olish uchun QP sirtiga tushayotgan quyosh nuri 45° C dan ortib ketganda, termodatchiklar
harakatlanuvchi QPni 30° burchak ostida burishi natijasida, yanayam samaradorlik ortishini ta’minlaydi
va barqarorligini oshiradi.
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Strukturaning mexanik gismi hisoblab chiqiladi va uning energiya samaradorligi baholanadi.
Natijalar aqlli quyosh qurilmalarini yaratishda, shuningdek, qishloq va chekka hududlar uchun avtonom
energiya tizimlarida foydalanish mumkin.

Harakatlanuvchi quyosh panellarining tadbiq etilishi natijasida energiya ishlab chiqish
samaradorligi oddiy o‘rnatilgan quyosh panellariga nisbatan 3-5 % ga ko’proq ekanligi aniqlandi.
Tayanch tizimining ikkita asosiy ko‘rinishi mavjud: statik va dinamik. Statik tizimning asosiy
elementlariga bu maxkamlash tizimidagi yuqori sifatli alyuminiy profildan, tayanch elementlari ruh
himoyasi bilan qoplangan po‘latdan tayyorlanadi [1]. Dinamik tizim — bunday tizim ingilizcha (treker),
ya’ni o‘zbekchada “kuzatuvchi moslama” deb nomlanadi. Uning ish jarayoni juda oddiy bo‘lib,
qurilmaning FIK oshirish uchun, quyoshni maksimal darajada kuzatishga mo‘ljallangan. Ularning ikki
turi mavjud bo‘lib, birinchisi bir o‘qli va ikkinchisi ikki o‘qlidir [2].

Tadqiqot usuli va natijalari: Quyosh fotoelektrik stansiyalarini qurishda daraxtlar, elektr
energiya va telefon kabel liniyalari, televizor antennalaridan uzoqda bo‘lishi kerak. Shuni aytish lozimki,
vaqtinchalik soya hosil bo‘lishi, atrof muxit changi va qush axlatlari, shu kabi boshga xolatlarda
fotoelektrik modullarning elektrofizik parametrlariga salbiy ta’sir ko‘rsatadi [3]. Shuningdek yana bir
holat, fotoelektrik panellar orasidagi masofaga ham e’tibor berish lozim, chunki ular bir biriga soya
solmasligi va yer silkinishlari yuzaga kelganda bir birlariga tegib ishdan chiqish holatlarini kamaytiradi.
Bundan tashqari, statik tizimlar haqida gisqacha qisqacha to‘xtalamiz: modullar tekislikda gorizantal va
vertikal ravishda bir qancha gatordan joylashishi mumkin. Konstruksiya og‘irligi va boshqa bir qancha
tasniflariga bog‘liq holda, karkas bir yoki ikki tayanchli bo‘lishi mumkin [4]. Bu parametrlar birinchi
navbatda, tuprogning geodeziyasi va geologiyasiga hamda stansiyaning loyihadagi quvvatiga qarab
aniqlanadi [5].

Quyosh fotoelektrik stansiyalarini qurish va montaj qilish ishlari malakali, tajribali mutaxassislar
hamda texniklar yordamida amalga oshirilib, ularning har biri 0‘z yo*‘nalishi bo‘yicha mutaxassisligiga
ega bo‘lishi kerak:

1. O‘rnatiladigan maydonni loyihalash bo‘yicha ishlar, geodeziya soha mutaxassislari;

2. Metall konstruksiyalarni yer montaji ishlari;

3. Quyosh modullari, invertorlar va boshqa elektr jixozlarini montaj qilish;

4. Kabel liniyalarini o‘tqazish, kabel — o‘tkazgich qurilmalarini montaj qilish, transpormator
podstansiyasiga ularni ulash.

2-rasm. Ikki o‘qli treker quyosh elektrik stansiyasi.

Bir o°qli treker o‘z xolatini faqgat bir 0°‘qqa nisbatan o‘zgartiradi. Odatda bunday treker tashqi
ko‘rinishidan statik konstruksiyaga o‘xshab ketadi va e’tibor berib qaralganda bu konstruksiya aktuator
bilan ta’minlangan bo‘lib, qurilma qiyalik burchagini o‘zgartirib turadi. Aktuator o‘z navbatida, motor
— reduktor va shtokdan iborat. Shtok stolni o°ziga biriktirib yuqoriga yoki pastga xarakatlantiradi. Bir
o‘qli treker bir yilda quyoshga nisbatan burchagini bir qancha marta o‘zgartiradi. Bu yiliga 2 dan 20
gacha bo‘lgan o‘zgarishlarni amalga oshiradigan dasturiy ta’minot orqali boshqariladi. Ikki o‘qli treker
— ikki xil tekislikda orientatsiya qilinadigan, murakkab muhandislik konstruksiya hisoblanib. Bunda,
ikki o‘qli trekerning, bir o‘qli trekerdan farqli tomoni shundaki quyosh chigganidan va to botguniga
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qadar kun davomida quyosh nurlarini maksimal yig‘ib, cheklanmagan 180° burchakda panelni
aylantiradi.

Hulosa. Harakatlanuvchi quyosh paneli gorizontal holatda xavfsiz rejimga ega bo‘lib, kuchli
shamol esganda ham bardoshli hisoblanadi. Ular quyosh yorug‘ligini maksimal darajada qabul qilishga
mo‘ljallangan avtomatik tarzda tizimni boshqaradi. Bunday tizimning samaradorligi statik tizimga ko‘ra
28-32% samaradorlikni beradi. Bir tayanchli tizimga ko‘ra 10-12 % ga yuqoriroqdir.
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YASHIL ISHLAB CHIQARISH: CHIQINDISIZ TEXNOLOGIYALAR VA QAYTA
ISHLASH
Abduraxmanova Nozima Akbar qizi
Shahrisabz davlat pedagogika instituti Matematika yo ‘nalishi talabasi

Annotatsiya: Maqolada yashil ishlab chiqarish konsepsiyasi, chiqindisiz texnologiyalar va gayta
ishlashning ahamiyati, samaradorligi va joriy etish istigbollari tahlil qilinadi. Global ekologik
muammolar va sanoatning barqaror rivojlanishiga erishish yo‘llari ko‘rib chiqilib, O‘zbekistonda ushbu
texnologiyalarni keng joriy etish bo‘yicha takliflar ishlab chiqiladi. Tadgiqotda ilg‘or metodlar asosida
ishlab chiqarish jarayonining ekologik ta’siri baholanadi hamda amaliy tavsiyalar beriladi.

Kalit so‘zlar: Yashil ishlab chigarish, chiqgindisiz texnologiyalar, gayta ishlash, ekologik
bargarorlik, sanoat innovatsiyalari, chigindi boshgaruvi, resurslarni tejash.
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Annomayun: B craTbe aHaNM3MPYETCs KOHLENLUS 3€JIE€HOr0 IPOU3BOJACTBA, BaXXHOCTh U
3G GEKTUBHOCTh TEXHOJOTHI OE30TXOAHOTO MPOM3BOJICTBA U MEPepabOTKH, a TAaKKe MEPCIEKTHBBI UX
BHeipeHMs. PaccMaTpuBaroTcsi II00ANbHBIE 3KOJOTHMYECKHE IMPOOJeMbl M IYTH JOCTHXKEHUS
YCTOWYMBOrO pa3BUTHs IpOoMbIUIEHHOCTH. Ha npuMepe Y30ekucrana nmpeniararorcs peKOMEHIauu
[0 pacIIMPEHUIO MCIIOJIb30BaHMsl JaHHbIX TeXHoJoruil. VccienoBanue 6azupyercs Ha COBPEMEHHBIX
METOAAaX OIEHKH OJKOJOTMYECKOTO BO3JEHCTBHS TMPOM3BOJCTBEHHBIX MPOIECCOB U COJNEPKUT
[IPAKTUYECKHE PEKOMEHIAIIH.

Knwouesvie cnosa: 3eneHoe TPOU3BOACTBO, O€30TXOIHBIE TEXHOJIOTHMH, IiepepadoTKa,
9KOJIOTUYECKAsi YCTOWYMBOCTb, IPOMBIIUICHHbIE WHHOBALIMM, YIPABICHUE OTXOAAaMH, SKOHOMHUS
pecypcoB.

Abstract: The article analyzes the concept of green manufacturing, the significance and efficiency
of waste-free technologies and recycling, as well as prospects for their implementation. It addresses
global environmental challenges and pathways to achieve sustainable industrial development.
Recommendations for the wider adoption of these technologies in Uzbekistan are presented. The study
is based on advanced methods for assessing the environmental impact of production processes and offers
practical suggestions.

Keywords: Green manufacturing, waste-free technologies, recycling, environmental sustainability,
industrial innovations, waste management, resource efficiency.

Keywords: Green manufacturing, waste-free technologies, recycling, environmental sustainability,
industrial innovations, waste management, resource efficiency.

Kirish

Bugungi kunda global sanoat rivojlanishi va iqtisodiy o‘sish ko‘plab ekologik muammolarni
yuzaga keltirmoqda. Iqlim o‘zgarishi, havo va suv resurslarining ifloslanishi, chigindilarning ko‘payishi
kabi muammolar butun insoniyat uchun jiddiy xavf tug‘dirmoqda. Xalqaro tashkilotlar, jumladan
Birlashgan Millatlar Tashkiloti Atrof-muhit Dasturi (UNEP), Jahon Banki hamda Yevropa Ittifoqi,
ekologik barqaror rivojlanishni ta’minlash uchun sanoatning yashil va chiqindisiz ishlab chiqarish
tizimlariga o‘tishini targ‘ib qilmoqda. Ayniqgsa, sanoatning resurslardan samarali foydalanishi,
chiqindilarni kamaytirish va qayta ishlash orqali atrof-muhitga zarar yetkazmaslikning ahamiyati
kundan-kunga ortib bormoqda.

Texnologik rivojlanish jarayonida "yashil ishlab chiqarish" konsepsiyasi — bu tabiiy resurslarni
tejash, energiya va xom ashyo sarfini kamaytirish, chigindilarni minimal darajaga keltirishga qaratilgan
ishlab chiqarish metodlari majmuasi sifatida shakllanmoqda. Bu konsepsiya sanoat jarayonlarini ragamli
transformatsiya, avtomatlashtirish va ekologik barqarorlikka yo‘naltirish bilan birga, iqtisodiy
samaradorlikni ham ta’minlaydi. Dunyo yetakchi mamlakatlari — Xitoy, Germaniya, Yaponiya, Janubiy
Koreya va boshqalar — ushbu yo‘nalishda kuchli siyosiy va iqtisodiy sa’y-harakatlarni amalga
oshirmoqda. O‘zbekiston sanoatining ham istigbolli rivojlanishi, bargaror iqtisodiyotga o‘tish
jarayonida chiqindisiz texnologiyalarni keng joriy etish muhim ahamiyatga ega. Bu esa ekologik
muvofiqlikni ta’minlash bilan birga milliy sanoat mahsulotlarining raqobatbardoshligini oshirishga
xizmat qiladi. Shu nuqtai nazardan, ushbu maqola xalqaro tajriba va zamonaviy ilmiy yondashuvlarni
tahlil qilgan holda, chiqindisiz ishlab chiqarish texnologiyalarining samaradorligi va O‘zbekistonda
ularni joriy etish istigbollarini o‘rganishga qaratilgan.

Metodologiya

Ushbu tadqiqotda yashil ishlab chiqarish va chiqindisiz texnologiyalar samaradorligini baholash
uchun bir necha ilg‘or metodlardan foydalanildi. Birinchidan, ishlab chiqarish jarayonlarining atrof-
muhitga ta’sirini baholash uchun Life Cycle Assessment (LCA) usuli qo‘llandi. LCA — mahsulot yoki
xizmatning butun hayot aylanishi davomida ekologik yukni tahlil gilish imkonini beradi. Ushbu metod
yordamida resurslar sarfi, chiqindilar hosil bo‘lishi, energiya sarfi kabi ko‘rsatkichlar o‘rganildi.
Ikkinchidan, ishlab chiqarish jarayonlarida modda va energiya oqimini aniglash uchun Material Flow
Analysis (MFA) qo‘llanildi. MFA yordamida mahsulot ishlab chiqarish sikli davomida moddalarning
kirishi, chiqishi va ichki aylanishi o‘rganilib, chiqindilarni kamaytirish bo‘yicha amaliy choralar taklif
qilindi.
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Uchinchidan, ishlab chiqarish tizimlarida chiqgindilarni kamaytirish va ekologik samaradorlikni
oshirish uchun Cleaner Production Audit (CPA) metodi tadqiqotlarda qo‘llanildi. Bu usul orqali
an’anaviy ishlab chigarishdagi zaif tomonlar aniglanib, ularni yashil texnologiyalar bilan almashtirish
bo‘yicha strategiyalar ishlab chiqildi. Ma’lumotlar to‘plash uchun yirik to‘qimachilik fabrikasi tajribasi
asosida empirik kuzatuv o‘tkazildi. Ushbu korxona ishlab chigarish jarayonlari, suv va energiya sarfi,
chigindilar miqdori va qayta ishlash darajasi bo‘yicha olingan ma’lumotlar tahlil qilindi. Shu bilan birga,
xalqgaro ilmiy manbalar va soha ekspertlari fikrlari tahlil qilindi. Mazkur metodlar kombinatsiyasi ilmiy
asoslangan va amaliy ahamiyatga ega natijalar olish imkonini berdi.

Natija

Tadqiqot davomida olingan ma’lumotlar asosida to‘qimachilik fabrikasining an’anaviy va
chiqindisiz yashil ishlab chiqarish modellari samaradorligi tagqoslandi. Quyidagi jadvalda asosiy
ko‘rsatkichlar keltirilgan:

Ko‘rsatkichlar An’anaviy ishlab Yashil ishlab chiqarish
chiqarish (chiqindisiz)
Suv  sarfi  (m?/tonna 150 80
mahsulot)
Energiya sarfi (kVt/soat) 1200 850
Chiqindi hajmi (kg/tonna) 180 30
Qayta ishlash darajasi (%) 10 75
Ishlab chiqarish tannarxi 100 92
(%0)

Jadval ko‘rsatmoqda-ki, yashil ishlab chiqarishga o‘tish natijasida suv va energiya sarfi 40-50%
ga kamaymoqda, chiqindilar hajmi esa olti barobarga qisqaradi. Bu esa ishlab chiqarish jarayonining
ekologik toza va iqtisodiy jihatdan tejamkor ekanligini bildiradi. Bundan tashqgari, qayta ishlash
darajasining 10% dan 75% gacha oshishi resurslarni optimallashtirish va chiqindilarni samarali
boshqarishning amaliy samarasidir. Bundan tashqari, LCA va MFA metodlari yordamida ishlab chiqarish
jarayonining butun sikli davomida chiqindilarni kamaytirishga doir aniq tavsiyalar ishlab chiqildi, ular
quyida keltiriladi.

Tahlil

Tadqiqot natijalari shuni ko‘rsatadiki, yashil ishlab chiqarishning amaliy joriy etilishi sanoat
faoliyatida ekologik va igtisodiy samaradorlikni bir vaqtda ta’minlash imkonini beradi. An’anaviy ishlab
chigarish modeli bilan taggoslaganda, chigindisiz texnologiyalardan foydalanish suv va energiya
resurslarini sezilarli darajada tejashga olib keladi. Jumladan, suv sarfi 47% ga, energiya sarfi esa gariyb
29% ga kamaygani kuzatildi. Bu esa ishlab chigarish korxonalarining ekologik izini gisgartirib, ularni
bargarorlik tamoyillari asosida gayta tashkil etish imkonini beradi. Moddiy ogim tahlili (MFA) asosida
aniglangan ma’lumotlarga ko‘ra, chiqindilar miqdori olti barobarga kamaygan, qayta ishlash
ko‘rsatkichi esa yetti barobar oshgan. Bu holat shuni ko‘rsatadiki, chiqindisiz ishlab chiqarish
texnologiyalari nafagat chigindilarni kamaytiradi, balki mavjud resurslardan ikkilamchi foydalanish
imkonini ham kengaytiradi. Aynigsa, to‘qimachilik sanoati misolida qayta ishlash ko‘rsatkichining 10%
dan 75% gacha oshgani sanoat chigindilarining giymat zanjirida gayta ishtirok etishini anglatadi.
Bunday natijalar resurslarga bog‘liglikni kamaytirish, import o‘rnini bosish va energiya mustaqilligini
oshirishda muhim omil bo‘lib xizmat qiladi.

Tahlil shuni ko‘rsatadiki, yashil texnologiyalarni joriy etish faqat texnik yangilanish bilan emas,
balki igtisodiy va ijtimoiy omillar bilan ham chambarchas bog‘liq. Soliq imtiyozlari, grantlar,
ekosertifikatlar, subsidiyalar kabi rag‘batlantiruvchi mexanizmlar ishlab chiqaruvchilarni ekologik
yangilanishga jalb etadi. Shu bilan birga, aholining ekologik madaniyatini oshirish, ilmiy tadgigotlar va
kadrlar tayyorlash tizimini modernizatsiya qilish yashil o‘zgarishlarni davomli va chuqur qilishda hal
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qiluvchi omil hisoblanadi. Xalqaro tajriba ham shuni ko‘rsatadiki, chiqindisiz texnologiyalarni
muvaffaqiyatli joriy etish uchun kompleks yondashuv talab gilinadi: normativ-huquqiy baza, texnologik
innovatsiyalar, moliyaviy infratuzilma va ijtimoiy muhit uyg‘unlashgandagina samarali natijalar olinadi.
O‘zbekistonda bu yo‘nalishdagi dastlabki qadamlar qo‘yilgan bo‘lsa-da, tizimli va strategik
yondashuvga ehtiyoj yugori. Aynigsa, ekologik jihatdan zaif tarmoglarda (masalan, kimyo, qurilish,
tekstil) ilg‘or texnologiyalarning keng joriy etilishi dolzarb vazifa bo‘lib qolmoqda.
Taklif va tavsiyalar
Yashil ishlab chiqarishni rivojlantirish uchun tizimli strategiya ishlab chiqilishi zarur. Quyidagi
chizma bu strategiyaning asosiy yo‘nalishlarini ko‘rsatadi. Yashil ishlab chiqarishni rivojlantirish
strategiyasi:
v Qonunchilik bazasini mustahkamlash
v" Ekosertifikatlar, chigindi kvotalari
v' Texnologik innovatsiyalarni rag‘batlantirish
v" Soliq imtiyozlari, grantlar
v' Kadrlar tayyorlash va R&D markazlari
v' Ekotexnologiya yo‘nalishida o‘quv dasturlari
v Mabhalliy ishlab chigaruvchilarni qo‘llab-quvvatlash
v' Kreditlar, subsidiya dasturlari
v" Aholini ekologik madaniyatga jalb gilish
v’ Media, forumlar, ekologik ta’lim
Quyidagi jadvalda taklif gilingan choralarning amalga oshirish muddati va kutilayotgan ta’siri
baholangan:

Taklif choralari Amalga oshirish Kutilayotgan

muddati ta’sir

(ekologik-

iqtisodiy)
Qayta ishlovchi zavodlar sonini ko‘paytirish O‘rta muddatli (2-3 yil) Yugqori
Sanoatda chiqindisiz texnologiyalar uchun grant Qisqa muddatli (1 yil) O‘rta

ajratish
Ekologik muvofiglik bo‘yicha qonunchilikni Uzoq muddatli (5+ yil) Strategik yuqori
kuchaytirish

Ushbu chora-tadbirlar natijasida nafaqat ekologik muvofiglik ta’minlanadi, balki milliy
igtisodiyot