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QUYMAKORLIKDA YANGI ZAMONAVIY TEXNOLOGIYALAR VA
YECHIMLAR SLS TEXNOLOGIYASI

Talaba: A.A. Abdug‘ofurov
IImiy raxbar — d.t.n. prof. N.D. To‘raxo‘jaev
NUST MISIS ning Olmaliq shahridagi filiali

3D bosib chigarish zamonaviy dizayn texnologiyalari va kichik hajmdagi ishlab
chiqarishda qo‘llaniladigan eng istigbolli yangiliklardan biridir. 3D printer - virtual 3D
modeli asosida uch o‘lchamli ob’ektni yaratuvchi qurilma. Qog‘oz varag‘ida
ma’lumotni aks ettiruvchi an’anaviy printerdan farqli o‘laroq, 3D printer sizga uch
o‘lchamli ma’lumotlarni ko‘rsatishga, ya’ni ma’lum jismoniy ob’ektlarni yaratishga
imkon beradi. 3D bosib chigarish texnologiyasi gqat’iy modelni gatlam-gatlam yaratish
(o‘stirish) tamoyiliga asoslanadi yoki Selektiv lazerli sinterlash - bu kukunli
materiallarni  (poliamidlar, plastmassa) qatlam-gatlam sinterlashga asoslangan
qo‘shimcha ishlab chiqarish texnologiyasi. lazer nurlari yordamida [1].

Oldindan qgizdirilg

an kukun gisga vaqt davomida lazer bilan nurlanadi va pastki gatlamda joylashgan
allagachon gotib golgan zarralar bilan sinterlanadi. Ushbu jarayonning parametrlarini
nazorat qilish orqali siz hosil bo‘lgan qismning kerakli qoldiq porozligi va zichligiga
erishishingiz mumkin.

SLS ning asosiy afzalligi tayyor mahsulotlarning mukammal mexanik
xususiyatlarini ta’minlashdir [2]. Mahsulotlar juda bardoshli, yuqori detallar va sirt
qurilishi sifati bilan. Yana bir muhim afzallik shundaki, SLS bosib chigarish deyarli
chigindisizdir, chunki gismlarni etishtirish uchun ishlatilmaydigan kukun gisman
materialning yangi gismlari bilan aralashtiriladi va ishga qaytariladi (bu jarayon
"regeneratsiya” deb ataladi) va gisman gayta ishlashga yuboriladi.

Afzalliklari:

* Tayyor mahsulotning mukammal mexanik xususiyatlari

* Yuqori mahsuldorlik - lazer kukun zarrachalarining butun hajmini emas, balki
fagat sirtini eritadi. Bu SLS mashinalarining boshga kukunli 3D printerlarga garaganda
tezroq ishlashiga imkon beradi

* Qo‘llab-quvvatlovchi materiallarni talab gilmaydi - ish kamerasidagi kukunning
0°zi modelni tugatguncha qo‘llab-quvvatlaydi
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* Bir vaqtning o‘zida juda katta (750 mm gacha) ob’ektlarni yoki gismlarning
butun seriyasini chop etish imkonini beradi - bu SLS printerlarining hajmli kameralari
tufayli mumkin.

Kamchiliklari:

» Sarf materiallari va asbob-uskunalarning yugori narxi

* Sertifikatlangan kurslarda mutaxassislarni majburiy tayyorlashni talab qiladi

Qo‘shimchalar ishlab chigarish texnologiyasi bilan bir kunda murakkab golipni
chop etish va ertasi kuni quyish zavodidan quyish mumkin. Qimmatbaho gadamlarni
butunlay yo‘q qilish mumkin, chunki qum qoliplari va yadrolarini ishlab chiqarish
uchun SAPR ma’lumotlarining faqat bitta to‘plami kerak bo‘ladi [3]. SAPR modeli
ma’lumotlaridan foydalanish sizga batafsil va aniqlikning barcha boyliklaridan
foydalanishga imkon beradi, deyarli cheksiz geometriya, pastki kesishlarni amalga
oshirish mumkin.

Olingan quymalarning sifatini 3D texnologiyasidan foydalangan holda model
yordamida o‘rganish uchun ikki turdagi po‘lat va quyma temir aralashmasi ishlatilgan.
Po‘lat quymalarning tuzilishini o‘rganishda quyma yuzasida namunaviy materialning
izlaridan  nosimmetrikliklar  aniglandi. 1-rasmda po‘lat quyma yuzasida
nosimmetrikliklar izlari ko‘rsatilgan. Bu erda 23- va 24-spektrlarda kimyoviy tahlil
uchun namunalar olindi, bu quymalarning yuzasi ko‘rsatilgan ko‘rsatkichga mos
kelishini ko‘rsatdi.

EHT =15.00 kv Signal A= SE1 Date :2 May 2019
WD = 8.5mm Photo No. = 5187 Time :16:50:03

Rasm. 1. Po‘lat quyma yuzasida shakllangan nosimmetrikliklar.
Quymalarning yuzasida gaz pufakchalarining paydo bo‘lishi kuzatildi. 6-rasmda ushbu
gaz qo‘shilishlari tufayli yuzasida gaz pufakchalari va bo‘rtiglari hosil bo‘lgan
qismning tuzilishi ko‘rsatilgan [4].
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20 pm EHT = Signal A = SE1 Date :2 May 2019
WD = 85 mm Photo No. = 5188 Time :16:56:59

Rasm. 2. Ushbu gaz qo‘shimchalari tufayli yuzasida gaz pufakchalari va bo‘rtigchalar
hosil bo‘lgan qismning tuzilishi.

Biroq, bu nugsonlar soni bir martalik qoliplarda ishlab chigarilgan gismlarga nisbatan
20-25% kamroq. Ko‘rinishidan, bu model materialining yonish mahsulotlarini
chiqgarish va metallga diffuziya bilan bog‘liq. 3-rasmda modelni qayta ishlashdan so‘ng
olingan po‘lat quyma tuzilishi ko‘rsatilgan, bu quyma yuzasida notekislikni
kamaytirishga yordam berdi.

Rasm. 3. Modelni gayta ishlashdan so‘ng olingan po‘lat quyma tuzilishi.
O‘tkazilgan tadgiqotlar natijasida 3D dan foydalanishda yuqori sifatli quymalarni
ta’minlash bilan birga mahsulot tannarxi ham 30-35 foizga arzonlashishi ma’lum
bo‘ldi.
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SHLYAPKALI TARASH MASHINASINING GARNITURALARI

Ashurov Asror Komilovich,
Sattorova Nodira Nasilloyevna,
Nuritdinova Fotima Sadriddinovna.
Buxoro muhandislik-texnologiya instituti, Buxoro sh., O‘zbekiston.
laziz.shakirov.85@mail.ru

Annotatsiya: Bu maqolada C-60 tarash mashinasining shlyapkali
polotnosining garnituralar ish prinsiplari , ishchi gismlari, tarash mashinasining
qo ‘shimcha tozalashgichining parametrlari, tozalash mashinasining vazifalari,
garnituralarining turlari haqida ma’lumotlar berilgan. Asosiy tarash zonasining
tarkibiy qismlari, taramni ajratish usuli, avtorostlash usuli va shunga o ‘xshash
tomonlari bilan bir-biridan farglandi. Tarash mashinasining shlyapkali polotnosida
o ‘rnatilgan Webslean tizimi haqgida yoritilgan. Xorijiy firmalarda ishlab chigarilgan
tarash mashinalarining ish prisiplari, ularning vazifalariga oid ma lumotlar
keltirilgan.

Kalit so‘zlari: shlyapka, tarash mashinasi, garnitura, parametrlar funksiyasi,
tozalagich, vazifa, paxta, tola, mahsulot, sho ‘tka, baraban tezligi.

Annomauyuna: B oannoti cmamve npeocmasgiena ungopmayusi 0 NPUHYUNAX
pabompwl, pabouux opeanax, napamempax 0ONOJIHUMENbHO20 OUUCUMENs YeCalbHOU
mawunwvl C-60, @yHKkyuax uucmawen mMawunvl, munax caprumypos. Komnonenmul
OCHOBHOU 30Hbl YeCaHus OMIUYANUCL Opy2 Om Opy2a CnocoOOM omoeneHus oyeca,
Memooom asmopeynuposanuem u maxk oanee. Qbvscusemcs cucmema Webslean,
KOMOpas yCMaHo81eHa 8 WIANOYHOM NOJOMHe YecaibHou Mawunsl. Ilpedcmasnena
uHgopmayusi 0 NPUHYUNAxX pabomuol 4eCaibHbiX MAWUH 3apYOe’CHO20 NPOU3B00CMEa
U UX yHKYuUsx.

Knrouesvie cnosa: winsanka, uecanbHas MawluHa, 2apHUmypd, @QYHKYusl
napamempos, ouucmumeins, 3a0a4d, XJI0N0K, 80JI0KHO, NPOOYKM, WemKd, CKOpOCmb
bapabana.
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Abstract: This article provides information on the operating principles, working
bodies, parameters of the additional cleaner of the S-60 carding machine, functions of
the cleaning machine, types of fittings. The components of the main carding zone
differed from each other in the method of separating the tow, the method of automatic
regulation, etc. The Webslean system, which is installed in the flat cloth of the carding
machine, is explained. Information is provided on the operating principles of foreign-
made carding machines and their functions.

Key words: hat, carding machine, headset, parameter function, cleaner, task,
cotton, fiber, product, brush, drum speed.

Dunyo mamlakatlarining yigirish korxonalarida «Truetzschler» (Germaniya),
«Rieter» (Shveysariya), «Marzoli» (Italiya) va «Howa» (Yaponiya) firmalarining
tarash mashinalari samarali ishlatilmoqda.

Shlyapkali tarash mashinasi. Shlyapkali tarash mashinasining asosiy vazifasi
tarash jarayonini amalga oshirishdir. Shlyapkali tarash mashinasi ta’minlash uslubi,
ta’minlash, qabul barabani qismlari, asosiy tarash zonasi xususiyatlari (barabanlar soni,
shlyapkalarning xarakatlanish yo‘nalishi, barabanlar diametrlari, qo‘shimcha tarash
goplamalari), taramni ajratish usuli, avtorostlash usuli va shunga o‘xshash tomonlari
bilan bir-biridan farglanadi. Shlyapkali tarash mashinasining yangi avlodi bir gator
xususiyatlarga egadir. Bular - ta’minlash bunkerining ko‘p qismliligi, ta’minlash
stolchasining silindr ustida joylashishi, gabul barabanining uchtaligi va boshqga bir
gator konstruktiv hamda texnologik afzalliklargaga egadir. Eng asosiysi yuqori
unumdorlikda talab darajasidagi sifat ko‘rsatkichlarini ta’minlashdir.

Garnituralar nomeri, balandligi va tishlarining yoki ignalarining giyalik burchagi
kabi ko‘rsatkichlari bilan farqlanadi.
Garnituralarning nomeri 1 sm? yuzaga to‘g‘ri keluvchi tishlar yoki ignalar sonini

anglatadi.
Garnitura nomeri quyidagi formula bilan aniglanadi.
N _ 100 100
t-H 78

bu erda: t —tishning gadami, mm , N — arra tishli lentaning galinligi, mm
Garnitura nomeri uning parametrlarini belgilaydi.
Garnituralar parametrlari:
- balandligi;
- tishlar (ignalar) gadami;
- galinligi (asosining galinligi);
- igna yoki tishning giyalik burchagi;
- nomeri;
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Tarash mashinalari ishchi gismlarini qoplash uchun gattiqg, elastik va yarim

gattiq garnituralar ishlatiladi.
Qattiq garnitura shartli ravishda ikki guruhga ajratiladi:

arra tishli — gabul barabanini jihozlash uchun;

1) SMPL (selnometalicheskaya pilchataya lenta) — bosh va ajratuvchi
barabanlarni jihozlash uchun.

Arra tishli garnitura

] t — tishlar gadami, mm

a - tishning giyalik burchagi, rad
H-tishlar asosining galinligi, mm

/13
Fo

A 2 ) h — garnitura balandligi, mm
[ ad . K hs — tish balandligi, mm
SMPL
_t A4 H — garnitura balandligi, mm
- -1 B — garnitura asosi galinligi, mm
it t — tishlar gadami, mm
: h; — tish balandligi, mm

| ‘ . a -tishning old girra giyalik burchagi,
2 “/\ 3 %:{ rad
s

a r — tushish egriligi radiusi, mm
a — tishning yuqori gismi kengligi, mm
b, — tishning yuqori gism galinligi, mm
b, — tish asosining galinligi, mm
hs — garnitura asosining balandligi, mm
Tipik SMPL ularning tishlari toblangan, asosi toblanmaganligi uchun baraban
sirtiga jips yotadi.
Musbat va manfiy burchakli SM P L
Bunday garnitura YAponiya
e tarash mashinalarda ishlatiladi.
. a - 85% oy - 115° bo‘lgani uchun
tishlar oralig‘iga momiqlar kam kiradi

Shakldor SM P L
Tishlarning old girralari shakldor qilib tayyorlangan bo‘lib, ular bosh baraban
sirtini jihozlashga tavsiya etiladi.
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Bosh baraban garniturasi tolani

A-A
M kam xajmda joylashishini ta’minlab,
é shlyapkalar bilan kalta tolalarni
taralishiga (ajralishiga) yaxshi
l‘; imkoniyat yaratishi shart.

Ajratuvchi baraban garniturasi esa, ko‘proq xajmda tola joylashishini
ta’minlab, bosh barabandan ularni ajralishini engillashtirishi kerak.

S M P L lar maxsus qurilma yordamida tarash mashinasini o‘zida baraban sirtiga
tortib o‘raladi. Ularni uchlari (boshlanishi) va oxiri baraban chetlariga kavsharlanadi).

Qabul barabani va valiklar ustaxonada joylashgan statsionar qurilmada tortilib
o‘raladi.

Xorijiy firmalar tavsiya etayotgan S M P L tishlarning har biri frezer yordamida
charxlanib ularning tayyorlanish anigligi 0,01 mm gacha etkaziladi. Shtampovka
gilingan S M P L larda esa tayyorlananish anigligi 0,02 mm.

«Ashvorty (AQSH) firmasi shlyapkalar uchun ham arra tishli garniturlarni
tavsiya etmogdau S M P L girgimlaridan iborat bo‘lib, har bir girgim 150° gilib egiladi,
bir biriga jiplashtirib mahsus shaklda plastmassa qorishmasi bilan to‘ldiriladi. Bu esa
shlyapkalarni 2-5 yil charxlamasdan ishlatishni ta’minlaydi.

Elastik garnituralar

Elastik garnituralar igna sirtli lenta ko‘rinishida, asosi besh qatlamli to‘qimadan
iborat bo‘lib ularga ingichka po‘lat simlar (skobalar) o‘tkazilgan bo‘ladi. Ular
tozalovchi ishchi organlarda ishlatiladi.

1-rezina,

2-1p
gazlama,

3-lub
gazlama,

4-ip
gazlama,

5-ip
gazlama.

Ne 100-140.

Ishlash muddati 5-7 yil, har 100-110 soatda charxlash tavsiya qgilindi.
Yarim gattiq garnituralar
Asosan shlyapkalarni goplash uchun ishlatiladi. (gattiq va elastik garnituralar
oralig‘idagi xususiyatga ega) 0,6 x 0,25 mm li yapaloq po‘lat sim (skoba) bo‘lib, uning
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uChlari 18° burchak bilan giya qilib ishlov berilgan. Asosi 8 qatlam to‘qimadan iborat
bo‘lib maxsus elim bilan yopishtirilgan.

Tarandi migdorini 6 marta
kamaytiradi, notekislikni 3,5 dan
2,8% gacha kamaytiradi.

Ishlash  muddati elastik
garnituraga nisbatan 2 marta katta.

Ayrim mashinalarda garniturani klipslarsiz mahkamlash uchun asos to‘qimada
magnit plastinkadan foydalaniladi. Igna tishli garnituralarning asosiy parametrlari
uning balandligi, ialinligi, igna tishlarining iiyalii burchagi va 1sm? triri keladigan
tishlar soni kiradi.

Qattig tishli garnituralar ikkiga

t bo‘lingan bo‘lib, arra tishli yirik garnitura

F gabul barabaniga, metall arra tishli

‘ JM% [ N  garnitura (SMPL) bosh baraban va
v/ f

ZR! ajratuvchi baraban sirtiga tortiladi.

a N

éﬁbul barabaniga 0-1, 0-2, 0-3, 0-4, L-50, L-51, L-52, L-16 markadagi
garnituralar ioplanib ular paxta tolasining shtapel uzunligiga iarab, tishlar orasidagi
masofa va igna tishning giyalik burchagi bilan bir-biridan farq giladi.

Bosh barabanga SMPL--2 (SS-1), SMPL-3 (KS-25).

Ajratuvchi barabanga SMPL-5 (KS-26), SMPL-6 (KS-4).

SHlyapka polotnosiga yarim qattiq, elastik garnituralar goplanib ularning
tuzilishi quyidagicha.

1 1. Rezina gatlam

2. Paxta ipli mato

_ 2
/ / 3 3. Zig‘ir matosi
— / 4 4. Paxta ipli mato

I ————— W —-

5. Paxta ipli mato

Ignali lenta tarash mashinasining sirtiga tarang iilib tortiladi, bunda lenta
rramlari bir-biriga jips tegib turishi kerak.
Tarash mashinasida bosh baraban tolalarni harakat yo‘nalishi bo‘yicha shlyapkalarga
uzatadi. Bosh baraban va shlyapkalar garniturasi tishlari orasida asosiy tarash jarayoni
sodir bo‘ladi. Bu erda tola bo‘lakchalari alohida-alohida tolalarga ajratiladi, nugsonlar,
mayda iflosliklar va kalta tolalar ajratib tashlanadi. Bosh baraban va shlyapkalar birga
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ishlaganda bosh baraban sirtida qatlam hosil bo‘ladi va u ishchi gatlam deb yuritiladi.
Bu gatlam ajratuvchi barabanga bosgichma-bosqich o‘tadi (bir qismi oldin, qolgani
keyin). Bosh baraban bilan shlyapkalar orasida razvodka kichik bo‘lgani uchun kalta
tolalar bilan barga xas cho‘plar ham shlyapkalarga o‘tadi. Shlyapkalar sirtiga yarim
qattiq garnituralar qoplangan bo‘lib, uzluksiz zanjirga mahkamlanadi. Garnitura
ignalarining uchlari maxsus dastgohda charxlanib indikatorda tekshiriladi.

Katta o‘lchamli tarash mashinalarida o‘rnatilgan 110 ta shlyapkadan 39-41
tasi 1shchi bo‘lib, tarashda ishtirok etadi, kichik o‘lchamli mashinalarda esa 72 tadan —
24 tasi tarashda ishtirok etadi. Katta o‘lchamli xorijiy mashinalarida o‘rnatilgan 84 ta
shlyapkadan 30 tasi ishchi hisoblanadi. Asosiy tarash zonasini shartli ravishda uchta
tarkibiy gismlarga ajratish mumkin. Dastlabki tarash gismi gabul barabani — bosh
barabandan shlyapkagacha hisoblanib unda tolali mahsulot shlyapkada tarashga
tayyorlanadi. Shlyapkada tarash qismida asosiy tarash amalga oshiriladi. Yakuniy
tarash gismida tolalarning alohidaligi va ularning orientatsiya holatini saglab golish
vazifasi bajariladi.

2,82 m

Asosiy tarash zonasining
tarkibiy gismlari.

1 — dastlabki tarash

2 — shlyapkada tarash

3 — yakuniy tarash

Tarash mashinalarida asosiy tarash jarayoni Webslean tizimi yordamida amalga
oshiriladi.

Webslean tizimi
1-shlyapkalarni tozalash moslamasi
2 - shlyapka polotnosi
3 - ajratuvchi pichoq
4- Twin top qo‘zg‘almas elementlari,
5-gjratuvchi pichog-pnevmoqurilma
6 - bosh barabanosti goplamasi,
7-ajratuvchi barabanning qo‘zg‘almas
segmentlari.

Shlyapkalarning harakatlanishi
Shlyapkalar oldinga, ya’ni bosh baraban harakati yo‘nalishiga mos (to‘g‘ri)
harakatlanganda uning garniturlari tezda chiqgindilarga (tarandiga) to‘lib qoladi va
shlyapkalarning tarash qobiliyati kamayadi. Shlyapkalar orqaga, ya’ni teskari
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harakatlanganda tarash samarali bo‘lib, taram sifati yaxshilanadi, lekin tarandi miqgdori
ko‘payadi.
Shlyapkalarning to‘g‘ri Shlyapkalarning teskari
harakatlanishi harakatlanishi

Tarash mashinasida uzluksiz zanjir yordamida shlyapka polotnosi hosil gilinadi.
Har bir shlyapka alyumin profilli bo‘lib engil va bir xil shaklga ega. Ular qo‘shimcha
mahkamlash elementlarisiz kulachoklar yordamida mahkamlanadi va ikki tishli
tasmalar orqali harakatlanadi. Shlyapkaning ikki cheti qattiq gotishmali sterjen
shaklida yasalgan va u maxsus sillig plastina ustidan sirpanib harakatlanadi. Yarim
gattiq garnitura alyumin profili shlyapkaga maxsus moslama yordamida

mahkamlanadi.
Shlyapka garniturasini

kolosnikka o‘rnatish

1-alyumin profilli kolosnik kesimi
2- shlyapka garniturasi
3- sirpanuvchi sterjen
4- sillig plastinka
5- yo‘naltiruvchi plastinka

Tryuchler firmasi shlyapka garniturasini o‘rnatishning ikki xil moslamasini
tavsiya etmoqda. Birinchisi alyumin profilli shlyapka, ikkinchisi Magnotop shlyapka
moslamasi. Magnotop shlyapka moslamasi 100 % mustahkam o‘rnatilishini va
ekspluatatsiya qilinishini ta’minlaydi. Garniturani kalosnikka o‘rnatish va yechib olish
uchun maxsus dastgoh talab etilmaydi. Moslamadagi magnit plastinkasi garnitura
ignalarini doimo gorizontal va jips holatda bo‘lishini ta’minlaydi.

Alyumin kolosnikli Magnotop shlyapka
shlyapka e o
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1 - alyumin profilli kolosnik, 2 — garniturani ushlab turuvchi plastinka, 3-
garnitura lentasi, 4- tekislovchi elim gatlam, 5 — magnit plastinkasi, 6-
yupga metall asos.

Tarash mashinasining mahsuldorligini oshiruvchi ikkinchi omil piltaning
chizigiy zichligini kattalashtirish maqgsadida, mashinaning eni kengaytirilgan.
Masalan, Rieter firmasining S60, S70 mashinalari eni 1,5 m ga, Tryuchler firmasi TS
11 tarash mashinasining eni esa 1,28m ga kengaytirilgan. Buning natijasida taramning
galinligi kattalashib, mahsuldorlik keskin oshirilib 200 kg/c ga etkazilgan.

R , — = 7 -

n ==

S =
i

TS 11 tarash mashinasining eni

Hozirgi davrda yangi RIETER (Shevtsariya) firmasiga tegishli bo‘lgan C-60
tarash mashinasining shlyapkali polotnosida qo‘shimcha tozalagich o‘rnatildi bu
qo‘shimcha tozalagich parametrlari quyidagilar uning uzunligi 156 sm, tishlari
uzunligi 4 sm bu tishlarning tishlari uchlari 30 gradus qiyalikda qayrilgan bo‘lib bu
shlyapka aylanish davrida qo‘shmcha sho‘tka iflosliklarni imkon qadar paxta
tolasining ma’lum bir miqdordagi uzunliklariga xalaqit bermaslik va sho‘tkalar
oralig‘iga iflosliklarni tiqilib qolmasligi uchun xizmat qiladi. Qo‘shimcha sho‘tkaning
diametri 10 sm, sho‘tkaning aylanish tezligi 39m/min.ammo sho‘tkaning tezligi
qo‘shimcha sho‘tkaning tezligi bilan bir xil va aylanish tezligi bir yo‘nalishda yani
shlyapkali polotno bilan bir aylanadi[5,8,9,10].
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ABSTRACT

This article examines the issues of improving the technologies of plowing and
processing cotton fields. Studies show that the uneven relief of cotton fields, that is, the
presence of furrows and depressions, has a negative effect on the quality of technical
equipment. One of the mentioned innovations is the oscillating base wheels developed
by K. Isayev, by means of this technology, the coefficient of variation of driving depth
is reduced by 2-2.8 times, and the work efficiency is increased by 23.8%. Also, the
effectiveness of the method of crushing cotton residues in the field and burying them in
the soil is shown: when 5 tons of residues are buried in 1 hectare, the productivity
increases by 39.9%, and when 15 tons are buried by 68%. Two-tier plows have been
developed for effective soil cultivation; however, their application remains limited
when dealing with fields that are free of repeated crops. Fields empty of a number of
crops, including corn, sunflower, sesame, cotton, and the like, are difficult to handle
with current two-tier plows. But this article emphasizes the need for further
improvement of the technical means used in plowing cotton fields. It is mentioned that
the lower part of the cotton crop is compacted due to irrigation, and these problems
are not sufficiently solved.

Key words: Cotton fields, cotton stalks, two-tiered plow, soil-deepener, furrow,
deeply backfill.

INTRODUCTION

We all know that the unique and distinguishing feature of cotton fields is that the
rough of the relief and the presence of various plant remains or cotton stalk on the
surface of the field.
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METHODS

Researches have shown that before the soil is turned over, the cotton fields have
a clearly visible uneven topography, that is to say, there are rutted and furrows [4]. In
cotton fields with a row spacing of 90 cm, the height of the furrow is from 8 to 24 cm,
the most common on average is 16-18 cm. In cotton fields with a row spacing of 60
cm, the height of the furrow is from 6 to 18 cm, the most common on average is 12-13
cm.

The presence of such ditches and furrows in cotton fields significantly worsens
the quality of technical equipment: the coefficient of variation of the depth deviates
from the agro technical permit (Vr = 10%) and reaches 24.8%.

In order to ensure the same depth of overturning, K.Isayev developed a pair of
rocky and oscillating type support wheels [2]. This base wheel provide of plough
reduces the coefficient of variation of the plow depth by 2...2.8 times, increases the
labor productivity of the overturning technical tool by 23.8%.

RESULTS

According to the research conducted: installation of this rocky and oscillating
support wheel, the plough coverage width is multiple of the total coverage width, the
different loading of the plough bodies cannot be eliminated. This has a negative effect
on the balance of the plough movement in the horizontal plane, the overturning of the
soil layer, the backfill of plant residues, and the flatness of the field surface [3].

There are several technologies for plowing cotton  fields:
digging up cotton stalks and taking them out of the field and then plowing the field,;
crushing the cotton stalks, spreading them on the surface of the field and then plowing;
carrying out plowing work at the same time as crushing cotton stalks;
plowing cotton fields together with cotton stalks.

Currently, cotton stalks are not deeply backfill (under the soil) when plowing
cotton fields with existing technical means, i.e. ploughs. This, in turn, does not have
time to be fertilizer the soil during the whole winter period. As a result, it spoils the
quality of spring agro technical activities. Taking into account these shortcomings, it
is not allowed to plough cotton fields with plows coverage width does not correspond
to the width of the rows. In cotton fields, it has been found that it is more beneficial to
crush the cotton stalks in the field and backfill them, in the soil than to take them out
of the field. For example: when 5 tons of cotton stalks are crushed and backfilled in 1
ha, the productivity of cotton increases by 39.9%, when 10 tons are backfilled by 48%,
and when 15 tons are backfilled by 68% [1].

DISCUSSION

In recent years, a number of scientific researches have been conducted in our
country and abroad on the technical tools and technologies for processing cotton fields.
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It is known to many that two-tier plows are serially produced with a width of 35 cm.
When we use these plows on cotton fields with a row spacing of 60 and 90 cm, the
quality indicators of this plow deteriorate, due to the fact that uneven relief of the cotton
fields.

Scientific Research Institute of Agricultural Mechanization Republic of
Uzbekistan scientists A. Tokhtakoziyev and B. Dehkanov suggested that "special
cotton stem bend tool" plough plowing cotton fields in front of the first and third upper
bodies of the two-tiered plow PD-4-45 for processing cotton fields with cotton stalks
[5]. However, this proposed pluw was not put into production, due to the fact that
complexity of its design and the fact that its housings were not compatible with the
cotton rows.

Bukhara Institute of Natural Resources Management of The National Research
University of “Tashkent Institute Of Irrigation And Agricultural Mechanization
Engineers” of scientific research was conducted on the topic of “Improving the
working process and substantiation of the parameters of the soil-deepener” by
Khasanov Ulug Ibrokhimovich. The novelty of this research is that it is possible to
ensure the quality of work at the required level with the help of a plow equipped with
needle-shaped soil deepeners that soften the wheel track and the plow heel. This
proposed plow cannot be used for plowing cotton fields. Because this plow is not
designed specifically for plowing cotton fields, the plow consists of 3 bodies, which
increases productivity and re-compacts the last softened soil by the tractor wheel.

CONCLUSION

In most of the research works mentioned above, scientific researches and
experiments were carried out on the cultivation of cotton fields and backfilling cotton
stalks. But during the cotton irrigation period, the lower part of the irrigation ditches
becomes very dense and the water and air regime is soured. It was observed that even
if other types of crops are planted in the cotton fields, the yield in the traces of this
furrow is lower than in other places. In other words, we can see that the work aimed at
improving the water and air permeability regime in the subsoil part of the furrows is
insufficient.

Based on these analyzes, further improvement of technical tools used in plowing
cotton fields, including two-tier ploughs, is one of the urgent problems.
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YTJIOKH BY3 TYIIPOKJIAPJA FY3A BA COSITHU EMFUPJIATUB
CYFOPUIITHUHI MAXTA XAMJIA TOH XOCUJIJIOPJINTUT'A TABCHUPHU

Kopa0oeB Acatuiiia Kymaguiia yriau
“TOIMIKEHT HppUranus Ba KAIUIOK XYKAJINTUHA MEXAHU3ALMIAI MyXaHIUCIIapy
MHCTUTYTH MWIIMH TaAKUKOT YHUBEPCUTECTUTHHUHT MYCTaKHJI TaAKUKOTYUCH.

Xycan06oeBa XycHopa Co0up:;KOHOBHA
[TaxTa cenekuuscH, ypyFUMUIUTH €TUIITUPUI arpOTEXHOJIOTUSIIIAPH WIMUI TaAKUKOT
WHCTUTYTUHUHT TasHY JIOKTOPAHTH.

Annomanyusn: Yoy waxonaoa Towkenm unoamunune ymioxku 6y3 mypoxiapu
wapoumuoa 2yzaumune ‘‘Hamawnean-77” e6a coanune “Y3bexckas-6" HaguHu
émeupramub cyzopuut y3anu xap aneu cyzopuuiiap 250, 300, 300, 350, 300, 150, 300
M3/ea muxdopoa cyzopunub, sxcamu cyeopuui 7 mapomaba 6yaub, ymMymuii cyeopuid
mevépu 1950 m3/ea éxu nazopamea nucbaman 3 mapma Kam capraneanauu 6a
naxma xocunu cekmapuea 34 y/ea, ’seamnab cyzopuwoda 24 y/ea éku Hazopamed
Hucoaman 10 y/ea Kywumua naxma xocunu oauHeaw oOyica, cosanune Y3zbexcrkasn-6
nasunu xap 2aneu cyzopuuinap 240-320 m3/2a muxoopoa cyopunub, scami cy2opui
13 mapomaba 6ynu6, ymymuii cyeopuw mewvépu 3360 m%/2a éxu nazopamea nucbaman
7 mapma kam capgramneamaueu 6a 0ou xocunu eexmapuea 30,3 y/ea, seamaad
cy2opuuioa 25,8 y/ea éxu Hazopamea Hucoamau 5,5 y/ea Kyuumua 0OH X0CUIU Oauued
IPUUUNLAHIUSY TMYEPUCUOASU MABIYMOMIAAP OAEH IMUNCAH.

Kanum cyznap: Fysa, cos, ymnioku 6y3 mynpoxiap, émeupiamub cyeopuu,
YeKIAHeaH Oala HAM CUBUMU, CYEOPULUL YCYIIU, CY20PUUL MEBEPU, NAXMNA 84 COAHUHS OOH
Xocunoopaueu.

Kupum: Keitnaru iimapaa riioban uKkiaInM y3rapuiuiapura O0FINK paBUIiga
2040 immnapra Gopu6, Y36EKMCTOH pecIyOIHKacH CyB HCTEhMOIMHHHT 50
dousnuraya TaHKUCIUTH MYaMMOCH BYXKYJTa KEJWIIA MyMKUHJIUTUHU, bupnamraxn
MUJUIATIAD TAIIKWJIOTHUHUHI O3MK-OBKAT Ba KHUILIIOK XYykanurd (DPAO)HUHT
tabkuanamuya, 2050 iumiapra 60pu0, AyHE aXOJIMCUHUHT KaTTa KUCMHU siIall y4yH
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KUIIUIOK XY>KaJIMTUAAH JapoMajl TOIMHUII JIaBOM dTaBepaju, JICKUH Oy BakTia yuioy
CEeKTOp Y4YyH CyB TabMHMHOTHM WHMpHUK IIaxapjap Ba CaHOAT UCTEbMOJIU Ty(dailiu
KaMaluIlM TabKUaIaHras, [1].

H.M.UnxamoBHUHT [2], TOIIKEHT BWJIOSTHHUHT CYFOPWJIAIUTaH THUIIHUK O0Y3
TYIPOKJIApHU IApPOUTHAA €3rM MyJJaTiaapaa KapTollka, KapaM Ba IIUPUH KajdaMIup
etumtupuiiaa cod doiga terunumya 4958205, 4868212 Ba 324157 cym/ra Hu,
pentabemmuk 45,2; 38,0 Ba 19,4% HM TamKkwi JTHINHA, KapaMHUA EMFUPIATHO
CYyFOpHJITaH/Aa IOKOPU caMapaJopiuK Kaij KuiuHuO, rekrapuaad 6811875 cym cod
¢doiiga oIMHTaHIUTH Ba peHTa0eumK aapxacu 50,7 % ra eTraHyiury TabKuJIaHTaH.

A.M.A6nyazumoB Ba M.H.Uymuenapaunr [3], Kamkanapé BUIOATHHUHT 04
Tycau 03 TynmpoKJapu IMIapoOUTHa TAaKPOPHUN SKUITAaH cOsmaH MY Ba cudariu
JIOH XOCHJIM €TUIITUPUII YUYH COSHU YCYB AaBpHU JaBOMHUJA 5 MapTa CyFOpUIITaH/a
cyropunuiap opacuparu aasp 16-19 kyH, 6 mapra cyropuwiarasia CyrOpHILIIAp
opacuaaru nasp 14-16 kyH, 7 mapTa cyropriragga Cyropuiuiap opacuaaru aasp 12-
14 xyn Ba 8 mapra cyropuiranjaa cyropuiuiap opacugaru aasp 10-12 xyH 3THO
OeJruall Ba TAKPOPUM IKUJITAH COSTHU KaTOp opacura riéHka tymad Ba Myipuanad
CYFOpHIII yCyJUIapua Cyropuiiapaad oiauuaru Tynpok Hamiauru YJIHCra nucbaran
60-70-70%, xosrau sratiab, arat opanatud XaMmja TOMYIIATHO CYFOPUII yCYyIIIapuia
70-75-75% tapTrbaa CyFOpHII TaBCUS STUIITAH.

V36exncron axomucurmar 2030 innra kenu6, Kapuii6 40 MITH. KUIINTa eTHIIN
MaBXyJl CyB PECypCIapUHUHT 7-8 KM. KyOra KUCKapUIIMHU KEJITUPUO YUKapaIu.
Bynnait mapoutna cyB TaHkuciauru napaxacu 13-14% nan 44-46% raua omudiinu
MYMKHH, Oy 3ca KUIUIOK XY>KaJUTU Ba CAHOATHUHT PUBOKIIAHUIIINTA CAJIOWI TabCUP
KWIaIH.

FOxopunarn myammosnapaan kenu6 4ukuO, PecmyOnmkamusna Fy3a Ba cost
MaloHJiapuja SHTM  WHHOBAIIMOH  CYBTEXKAMKOp  EMFUPJIATUO  CYyFOPHII
TEXHOJIOTHSJIAPUHHU KYJUIalll Ba aMaJIUETTa YKOPUM ATUI J10/13ap0 MaB3y XMCOOIaHA M.

MyaMMOHMHI yPraHWIraHJIuK Aapaxacu. CyropMa JeXKOHYWINKIA KUIIOK
XY)KQJIUTH ~ DKUHJIAPUHU  CYFOPUII  yCyJUlapu, TapTuOjapu, TEXHUKAa Ba
TEXHOJIOTHSUIADUHU  TYNPOKHUHT CYB-(U3HMK XOccallapura, o3yKa TapThOura,
VCUMJIMKIIAQPHUHT YCHUIIK, PUBOXJIAHUINN, XOCHJIJOPJIUTHIa Ba YHUHT cudaTura
TabCUPUHU YpraHum xopwkna Ba PecmyOmmkamuzna, A.E.Hepo3un, M.A3u3os,
H.®.becnanos, I'.A.be3boponoB, b.®.Kambapor, P.K.Mxpamo, M.X.Xamumos,
A.C.IIlamcueB xamma xopwxkaa D.Balla, S.Maasen, J.Andersson, B. Wedding,
K.Toderski, K.M.Keinzler, A.S.Qureshi, M.Qadir kabu TaHUKJIK OJIMMJIAp TOMOHHIaH
KEHT KaMpOBJIM WJIMHUN TaIKUKOT UILJIApH 0Jiu0 Oopuiirad. JIekMH keWnHru Wuapaa
Fy3a Ba €O  HABIApPMHHU  CYFOpHUIIJA  MEXaHW3AUMsJIAIITUPWITaH  Ba
aBTOMATJIAIITUPWITAH EMFUPIATHO XamIa CIPUHKEPIIN EMFUPIIATUO CyFOpHIN OYitnda
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TAIKUKOTIIAp €Tapiu Japaxaaa YpraHWIMaranjiurd y4yH OU3 TaJAKUKOTIApHU
ry3aHuHr ‘“‘Hamanran-77” Ba cOSHMHT ‘‘Y30eKkckas-6" HaBUHU PECYpCTEHKAMKOP
EMFUPIATUO CYFOPUI YCYJIMHU UIILIA0 YMKUIITHA MAaKCaJ KAJIUO OJraHMMU3.

Taagkukor wmakcaam: TOIIKEHT BUJIOATHHHUHT YTIOKH OY3 TYIpOKJIapu
mapoutuaa fy3anuHr “‘Hamanran-77” Ba cosHuHT “Y30ekckas-6” HaBHHH
pecypcTekaMKop EMFUPIATUO CYFOPUII YCYJIMHU UIIUTA0 YMKUIII Ba aManuETra Taa0uK
KWIHIILIND.

[ysuHr yuyyH [OKOpUAaruiapjadH KenuO 4YMKKaH XoJija Ccyropma
JNEXKOHUYMUITMK]Ia CYFOPUIITHU MEXaHU3AIUSIIAIITUPUII Ba aBTOMATIAIITUPUIIT OyTYHTH
KyHJla alHUKCa CyB Ba MEXHAT PECypCJIApyU TAHKUCIHWIH IIAPOUTHAA SHI camapaiu
ycyn XucobnaHany. EMFUpIaTHO cyFOpUII TH3UMH XO3MPIHU KyHja Kymnab Typiapu
MaBKyZ OYiIu0, Typiau UMKOHUSATIApTra 3ra.

Ymby macanaiapHu MabliyM Japaxaja Xal KWIAII Ba KUIUIOK XYKaJUIH
MaxcCyJIOTJIApU €TUIITUPYBUYM PepMep XY aTuKIapHu xamja Kiactepiapra €eHIHIUIUK
apatumn  Makcaauaa ““TUKXMMUW’MTVYHuHr VKyB-WIMHIA Mapkasujaa oJauo
OOpWIraH TaAKUKOTIAP MXKOOMI HaTKalapra SPUIIMITAHINTY aHUKIIAH U,

OnmubG Oopwiran TaxpubanapiaH OJUHTAH MabIyMOTJIAPHU TaXJIWI KUJIHUII
Oapobapuna, Fy3aaa Oup IEHTHEp MaxTa XOCWINHYI ETUIITHUPHUII YIYH cap(IiaHraH cyB
caprmapu Taxjawia ATWITaHmaa dratiad cyropwiaran  Hasopar  (70-70-60%)
BapuaHTiapjaa fry3aHuHr Hamanran-77 HaBujga Oup LEHTHEp NaxTa XOCWJIMHHU
eTMIITUpHUIITa cap(uanrad yMymuii cys caphul76,3 m® Hu, MaBcymuii cyB capdu
138,4 M3 um Tamkun >THO, yMyMmuii cyB capduua EFuHrapunink yayms 4,9 % Hu,
TynpoK Hamiuru 3axupacu 16,7 % vu Ba cyropunuiap yiyuu 78,5 % Oynran 6ynca,
FY3aHU TOMYMJIATHO CYFOpPWITaH BapuaHTAa OWp IIEHTHEp TaxTa XOCHWJIWHU
erumrtupuinra capdiaanrad ymymuii cys capdu 104,7 M3 uu, maBcymuiiga sca 77,6 m3
HU XamjJia yMyMHu#d CcyB capduia TYynpoK HamMJIMTH 3axupacu yiaymu 18,9 % Hu,
cyropunuiap xuccacu 3ca 74,1 % Oynran Oyica, xynau my pexumuaa C-6570 ryza
HaBuJa Moc paBumaa 111,6 M° Ba 82,6 M° HH TAIIKWJI STTAHJINTH aHUKIAH/IH.

Cos HaBUHU EMFUPJATUO CYyFOpHUII yCyJuJaH (oimaliaHran xoJjjia CyFOPHIII
TapTUOJiapura OWHOAH ETHINTUPHUIN CcaMapajid SKaHIWTA MabiIyM OYIau, SbHU
COSIHUHT ‘“Y30eKkckasi-6” HaBUHU EMFUPIATHO, CYFOPWII OJIU TYNPOK HAMIIUTU
YJIHCra nucbaran 75-80-80 dous Taptubna cyropwiran 8-BapuaHTIa MaBCyMUU
cyropum Mebépu 3360 M3/ra Hu ymymuii cyropum Mebépy 3845 M3/ra HU JOH XOCUITH
30,3 i/ra uu Ba 1 1 xocun yuyH capguanral cyB MebEpH 126,9 M3 Hu Tamkui Kuiran
Oynca, cossHUHT “Y30ekckasi-6” HaBUHM 3raTiald, CyFOPHII OJAM TYNPOK HaMIIMIU
YJIHCra nucb6artan 70-75-75 dou3 taptubaa cyropuiraH 6-BapHaHTIa MaBCyMUU
cyropuin Mebépu 3620 M%ra Hu ymymmii cyropuimn menépu 4105 m%ra Hu, non
xocumopauru 28,6 1/ra vy Ba 1 11 Xocun yuyH capuanran cyB Mebépu 147,1 M3 Hu
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TalIKWI KWW €KUM Ha30paT BapHaHTUra HUCOATAaH roKopujarmiapra Moc xonmaa 440
m°/ra; 170 m%/ra; 4,5 1/ra Ba 43,8 M® kaM cyB cap(IaHTaHIUTY AaHUKJIAHIH.

Fy3anu “Hamanran-77” HaBUHM HMKKana ycCyjjia XOCHJIJIOPJIHMK XHcOoOJaraHja
OMpUHYM TepuM/ia EMFUPIATUO CYFOPUII aCOCHa eTUIITUpIIIrad 1 ra Maiiionaa ypra
xucobaa trepumaa 34 1/ra, anbanaBuil ycyiaa 24 m/ra tamkwi 3tau. Llyan amoxuma
TabKUJIAIT JIO3UMKHA EMFHPIATHO CYFOPHINIA Fy3a KYCakJapUHUHT OUp MapoMmia
eTunuy Tydaitnn XocuaHuHT 90-95 dousu OupuHuM TepuMaa HHFUIITUPUO ONUIITa
SpUIIUAITaH OYJica, COSHUHT “Y30eKkckas-6" HaBuza Xap raiaru cyropumnniap 240-320
M°/ra MUKJI0pAa CyFOpuiuo, skamu cyropuil 13 mMaporaba 6ynub, yMyMuii CyFopuIn
Mebépr 3360 M%/ra éxku Hazoparra HucbGaTaH 7 MapTa KaM cap()IaHTaHIMIU Ba JIOH
xocunu rekrapura 30,3 1/ra, sratnad cyropuniaa 25,8 1/ra €ku Ha3oparra Hucbaran
5,5 1/ra KymuMua JJOH XOCUJIM OJIUIITa SPUIITUITAHINTYA aHUKIIAHTH.

XyJaoca: “TUKXMMMW” MTY VKyB-unmuii Mapkasuaa EMFUPIATUO CYyFOPHILL
OpKJIM Fy3a Ba COS CTHINTHPHUINAA WIMHH TAaIKHKOT HATWXKaIapyd IIyHU
KYpCaTMOKJaKy, Fy3a Ba COsl €TUILTUPUIIIA CyB cappuHu Kapuiiub 1-2 maporabara
KaMalTupuil, naxta Ba JoH xocuiagopauruHu 10-15% ommpuii, Tynpokaaru
HUTpaduKaus xKapaCHUHUHT jKala/uiry Tydaiinu a3ot Ba Gochop Ounan y3mykcus
TabMUHJIATAHIIUTH Xama CyFOPHII Kapa€Huaa Fy3a Ba cosi OapriapyuHUHT FOBUITUIIIH
xucooura GoTOCHHTE3 KapaCHUHUHT (aoJUlalluild Kabu oMuiuiap cababnu Fy3a Ba
cosifiaH IOKOpH cU(aTIN XOCHIT OJUIITa SPULTUATIIH.

®OUTAJTAHUIITAH AJABUETJIAP PYUXATH:

1. https://vostokgosplan.ru/wp-content/uploads/soja-v-mire-i-rossii-proizvodstvo-
vnutrennee-potreblenie-vneshnjaja-torgovlja.pdf

2. H.M.MnxamoB-Ca03aBOT JKHHJIAPUHUHT TEXAMKOpP CYFOPHINI YCYyJJIapUHU
TaKOMUJUTAIITUPUIL-//KALIIOK XY KaMUTH (aHimapu AOKTOPH WIMUNA JapakacUHU
OJIMIII yUyH Ta€pnanran apropedepan, Tomkent 2020 v, 64-6€T.

3. A6nyasumoB A.M., Xoauesa C.., HynueB M.H. CostHu cyropuin yCyulapuHHHT
ycyB maBpura tabcupu “Arpo uiam”’ Arpap-UKTUCOAMN WIMHI-aMaaui >KypHal —
Tomkent-2023#un. Maxcyc con [4] [97]-con. — b. 11-13.
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IKKI TOMONLAMA YORITILUVCHI QUYOSH PANELLARINING
AFZALLIKLARI
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Email: muhammadjongoziboyev93@gmail.com

Kirish

Quyosh energiyasidan foydalanish tizimlari ortib bormogda. Ushbu maqolada
ikkita tomonlama yoritiluvchi (bifacial) va oddiy quyosh panellari o‘rtasidagi farglar
va ikkita tomonlama panellarning afzalliklarini ragamlar bilan ko‘rsatamiz. Ikkita
tomonlama panellar quyosh nuri ikki tomondan tushishi mumkin, bu esa ularning

samaradorligini oshiradi.

Metodologiya

Ushbu tadgigotda oddiy va ikkita tomonlama quyosh panellarining ishlash
samaradorligi, energiya ishlab chiqarish qobiliyati va o‘rnatish joylariga e’tibor
qaratildi. Ma’lumotlar statistik va eksperimental tadqiqotlardan olingan bo‘lib,

ularning samaradorligini o‘lchash uchun turli sharoitlar va joylar ko‘rib chiqildi.

Natijalar
Xususiyat Oddiy Quyosh Panellari | Ikkita Tomonlama Quyosh Panellari
Yoritilish yo‘nalishi | Bir tomon Ikki tomon
Samaradorlik 15-20% 20-30% va yuqori
Qo‘shimcha energiya | Yo‘q Bor (20-30% ko‘proq)
Narxi Odatda arzon Odatda gimmatrog, lekin foyda keltiradi
O‘rnatish joyi Oddiy joylar Yuqori aks ettirilgan joylar talab giladi
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Ikkita Tomonlama Quyosh Panellarining Afzalliklari:

1. Qo‘shimcha energiya ishlab chiqarish: Ikkita tomonlama panellarda aks
ettirilgan nurlar yordamida 20-30% ko‘proq energiya ishlab chigarish mumkin.
Masalan, oddiy panel 300 V1t energiya ishlab chigara olsa, ikki tomonlama
panel 360-390 Vt energiya ishlab chigarishi mumkin.

2. Tizim samaradorligi: Ikkita tomonlama panellarning yugori samaradorligi,
o‘rnatish xarajatlarini tezda oqlash imkonini beradi.

3. Qulay joylashuv: Tog‘lar, gishloq joylari va boshqa joylarda o‘rnatish
imkoniyati.

4. Uzun muddatli foyda: Qisqa muddatda ko‘proq foyda keltirish imkoniyati va
uzoq muddatda ishlash muddati.

5. Ekologik toza: Atrof-muhitga minimal ta’sir.

Munozara

Ikkita tomonlama yoritiluvchi quyosh panellari oddiy panellarga garaganda
ko‘proq energiya ishlab chiqaradi. Energiya ishlab chigarishni oshirish uchun aks
ettirish materiallari, optimal o‘rnatish burchaklari, ko‘p qatlamli dizayn va monitoring
tizimlari muhimdir. Ushbu omillar guyosh energiyasidan yanada samarali foydalanish

imkonini beradi.

Xulosa

Ikkita tomonlama yoritiluvchi quyosh panellari energiya ishlab chigarishni
samaradorligini oshirishda ko‘plab imkoniyatlarga ega. Ular uzoq muddatda
investitsiyalarning o‘zini oqlashiga yordam beradi. Quyosh energiyasini ganday qilib
samarali foydalanishni rejalashtirayotganlar uchun, ikki tomonlama panellarni ko‘rib

chiqish tavsiya etiladi.
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IAXTA TO3AJIAII )KAPAEHUHUHI ACOCHUM UIIIYU OPTAHU
APPAYA CETMEHTJIAPHMU JIABEP JACTIOXU EPJIAMUJIA OLLIPUILI

Xaxkumos lllepky.a Hleprozuenuy?
I0anames Kanoaaqaun AGaypaxum yeiam?
Boszopboesa unapa Maxmya Ku3u °
Otoxonosa Mimupa Xampo kuzu’

Texnuka annapu JOKTOpH, mpodeccopu’
Texuuka pannapu dancada TOKTOpH 2
TOIIKEHT TYKMMAaYHUIMK Ba CHIHJI CAHOAT UHCTUTYTH
Yprand PaHd TEXHOIOTHS yHUBEPCUTETH?

Annomouun. Makonaoa naxmaxu UUPUK UQDIOCIUKIAPOAH MO3ANAULOA
appavanu dapabamHume uwiiauwl MyoOO0amuHu owupumoa oaud 6opunrean umMuil 6d
amanuti uzianuwnap xexmupunean. Iy ounan bupea appavarapuu onmuman Kecuud
pedxcumu  xamoa mauépiaHean appavalapHude HA3apuil 6a AMAIull  Maxjauau
Kelimupuiean. Appadanune uuiiaus MyooamuHu OuUpuuL yuyH makoOMuilaumupuilean
appaya maxaugh KUIUHea.

Kanum cyznap. naxma, iupuk ugrociux, mosaniacut, appaid.

[MaxTama OYmamguran wudaoc apamammManap yia4amMH >KUXATUIAH [IapTIu
paBHUIIA UKKH TypyXra OyJInHaIu.

Matioa apanammanap rypyxura Temukiaapu 10 MM i TYpJiv 103a/1aH YTaaurad
Ba tiupux apanammMaiap rypyxura 10 MM TYpiau 103a1aH yTMaiiaurannapra OyauHaau.

Udnoc apanammanap YMTMTIM MaxTara WIALIKAINY XUXATHIAH naccug Exu
WHEPTJIM Ba akmue xuiuiapra 0ynuaaau. [laccuB Eku MHEPTIIM apajanmMaiap YUTUTIHA
naxTa OYJIakJIIapuHUHT CUPTHAA OYIUO, SHTHII CHUIKUTIAH/1a YUTUTIIN TTaXxTaJaH OCOH
axpanaau. AKTHB apajaliMalJapHU TaxTaJaH axXpalulid KUUWUH Oynamu. AKTUB
apaialMalapHy MaxTaJaH aKpaTHIll YUYyH YJIapHU aBBaJl HACCUB XOJATra KEATUPUIIL
kepak Oymamgu. IllyHuHr yuyyH maxta ToO3ajall YCKyHaJapuHHM TaHJallaa
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apajaliMaJapHUHT  XapakTepura Ba YJIAPHUHT YUTUTJIM  [axTara KaHaau
WJIAIITaHJINTUra axaMusaT oepuin kepak [1].

[TaxTa TO3amam KOpXOHAJApUAA MaXTaHU KypPUTUII TO3AJAIl LEXJapura XaBo
épnamuna erkasuwiaau. [laxta Tapkubuaaru yrup apajiammMaiap sSbHU TOLI, TEMHUP
Oynmakyapu, Kycakjiap Ba X. K JIap MaxTa TApKUOWJAH TOII yIuUlarud €paammuaa
axparunaau. bupok, nuamerpu 40 MM Ba yHIaH Maiiza OyiraH Tounuiap KypUTHII
To3ajam okapa€Hiapurada etu0 keimaam. Makga wuQuocaukiIap  KO3UKYAIH
OapabaHiap/ia To3ajlaHaIW Ba TUTWIAAM, WUPUK HQIOCIHKIAp 3ca appayaid Ba
appanu Oapabaniapna TozanaHaau. Tozamam skapa€Hurada eTHO KeJlIraH OFHp
apayiaiManap Ko3ukKuain 0apabaHIapHUHT KO3UKYalapura Ba TYpJu ro3aiapra 3apap
eTkazaad. Ko3uKyajnapHUHT CHHUIINIA, OSTWIHIIWIa Ba TYpJd IO3aJapHUHT
TEIIWIUIIMra oJau0 kKenuir MyMKuH. [laxta TapkuOuparum upuk uduocaukiap
appadanu Ba appaiu O0apabannapra eTu0 Kenaayd Ba aCOCHl MMPUK U(IOCIUKIApIaH
TO3ajall jkapaéHu 1y Oynummia amanra omupunaau. Ilaxta tapkuOuaaruii WHpUK
udaocnukiap appavaiyd Ba appaiu Oapabaniap OWaH TacHpJAIIMI HaTHXKacHaa
TUNUIAp TJIACTUK JAedopmartiara ydpaiau, THILIAD CUHUIIM, STHIMII XOJaTIapH
Ky3aTWiraH. AcocaH appaya TULIUIQPUHUHT y4 COXACH IIMKACTIAHUIIM HATHUXKACH]A
apadaJapHUHT WJIANIyBYAHIUTU KOOWJIMSATH macasiau. AppadajapHUHT WJallyByaH
KOOWJISTH TacallMiM HaTWKACHAA MaxTajlap Kyn MHUKAopAa HUQIOCIuKIapra
KYIIUIaad, axTa TapKuOuaa dpKUH ToJiajlap MUKIOPU KYTasju, MaxTa YUTUTH Ba
TOJacura IIKacT eTaau. Appadanapra OYiraH TabCHUPJIAPHU KaMalTUPHIL,
appadajiapHy MIIUIAII MYJIJaTUHU OIIMPHUII MaKcaTuaa KYTiad oJuMIapuMU3 UIMHMA
Ba aManuil msnanunuiap onu6 Oopranmap. lllynmapnan MaxkamoB P. I' Tomonunnan
appadajlapHuy ra3 ajlaHracuja €pJaMuia appadajlapHUHT KaTTUKJIUTHHU OLIUPUII Ba
CUHOB HaTIKallapuHu onubd Oopranmap [2]. Appada TUIIMHUHT KATTUKJIUTAHU
OIIMPUIII UIILTAIT MYATUHUHT oluiura oau6 kenaau. [Taxta To3anami 3aBojiapuaa
I11-IV naBnu mammHaza TepwiraH naxTtajlapHd To3ajlallja appadaniap 3 ceMeHaJMK
Ul peXUMHUAA Unuiarasga 6 — 7 KyH7Ja WIIJaH YUKUIIW Ky3aTuiagu. by sca maxta
TO3aJ1alll KOPXOHAJTAPUHUHT UKTUCOIUNA camapaJopiauTrura TabCup KUiaau.

Appada unuram KOOWISTHHUHT TMACAaWWITUHUHT acocui cababu TUIIUTApHUHT
CUHUIIM, STWIHIKA Ba AehopMTius OYnuimu. AppadyaHUHT HILIIAN KOOWUJISTUHU
OIIIMPHII MaKcaTHAa KaTTUKJIMKHUHT ontuMalt kuiimatu HRC,40—45 kaTTukimkaaru
appaya Ha3apui Ba aMaJIMil TAJKUKOTIIAp aCOCUIa aHUKJIaHTaH[3].

AppavanapHu Tak€pani TeXHAJTOTUSICUHN TAKOMUWIIAIITHPUII, appadalapHUHT
AHUKJIUTUHYU OIITUPUIL, 3aMOHABUB JIacTroxXJapJaH ¢oigaiaHuIrad xoJijia Tanépiari
TEXHOJIOTUSACUHU WIUIA0 YMKUII J07a3ap0 MacananapjaaH xucobiaHaau. by
MyamoJiapHu xan kwiumiga Jlazep yckyHacupaH QoiimamaHwinud. Y CKyHaHUHT
anukyura 0.01 mm Hu Tamkun Ki1aau. Jlazepaa kecuin kapa€Huaa appadyaHd TypJid
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kecumn te3nukiapaa (cut speed = 100, 110, 120), THIIHUHT MYyCTaXKaMJIUTUHH
OLIMPHUII MaKcaTHJa THUIIHK Kuclapol Epaamuaa coBTUO kecwinud. CoBYTHIN
*KapaCHUIa COBUTHIIHMHT (ou3 Kypcarkuwiapu owmupud Oopwinu. by appaua
TULIWHUHT [IAKIUHYU SXIIWIARAY Ba appayaHy MyCTaXKaMJINTUHHA OLIUPaIu.

Kecunran appaua é&iiunran xonatga OyiaaaM YHH appada XoJaTHra
KEeNTUPUII yuyH TUO yCcKyHacu €pAaMmja appada Xojatura KeaTupwinu. Taiép
Oyniran appadaiap Ba MaBxXKyJl appadaiapHu KUMEBH TapkuOunu ['epmansiia uiad
gyukapwirad “SEM - EVO/MA10” mukpackonu €paamuaa anukjaanad. CkalHepau
MUKpAacKyTia Taxpubanap Kyluaaruya amaira OmupIiu:

Appada THUIIIApH aAIOXUAA aXpaThOd OJMHIAA Ba MUKPACKOMHUHT HIINYU
MailJIOHHTra TOPH30HTAN Ba BEPTHKAJ >KOMIAIITHPHING HATHKATIAP ONMHAM. YIIUOB
BakTuaa 20 kW KyujmaHMOUIM Te3NallTHPYBYM Ba MHKPACKON OWJIaH HaMyHa
opacuaaru Macoa 8.5MM OynraH opanukiiapaa HaTHxkanap onuHau. Hatka onumiga
(BSE, back scattered electrons) nerexrtopunan dogananuirad xonaa Ba 250um nan
100pm rava Oynran macmirtadiapjia METATHUHT TapkuOu Tekmupmwiad. OnuHra
HaTWKaJlap KyWH1aru TucCTorpaMmaza KeJITUPUIITaH.

Pamc 1. Taknud kunuHaérran appavya YYMHUHT TOPU30HTAN SKOMUJIAIITaHar v
KUAMaTIIapu

InexTpoHHOe n3obpaxenune 37
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['ucrorpammanan kKypuHUO TypuOAMKY appadya TapKuOujaa KUCIapo MUKIOPU
YIJIEPOTHUKUAAH FOKOPUJIMIMHU KYpPUIIMMU3 MyMKHH. By METaIHUHI 3JaCTUKIUTH
Xam/ia KaTTUKJIWTUHY olpaan. Meranra 3ap6a Tacup KWiranaa KaplivivK KAJTyBUH
Kyd METAJIHUHT IIAKJIWHU Y3rapTupud Kysau. Appadainapia 3ca TULUIApUHU
[IMKACTIIAHUIIINTA OJTNO KellaIu.
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Mapxyn appadajgapHu KUMEBHM TapKMOMHM XaM ypranwian. Taxpuba
HaTWXKaJlapy KyWHIard pacM Ba THCTOrpaMMajia KENTUPHIITaH.

JnexTpoHHoe u3obpaxenue 38
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Pamc 2. MaBxy appaya yYUMHUHT TOPU30HTAI JKOMIAIITaHAaru KuiMaTiiapu

['mcrorpammana MaBxys appada TapkuOUaard KUMEBHI 3JIEMEHTIIap MUKIOPU
TapKkuOHuIa yrjiepoaud MUKIOPU KOJIraH >JeMEeHTNapra HucOaTaH Kym. Yriaepya
MUKJOPU TEMHUp TapKUOHa KynairaH capu KaTTUKIUTH OpTa OOpuO MypTiialuaiu.
3ap0a Tacupuia CHHHII XO0JIaTH Ky3aTUJIalH.

Xynoca ypHuAa WIYHW TaKUJIANIMH3KH TaxTa To3ajall KOPXOHAJTapUHUHT
acocuil MyaMMOJIapuiaH OMpPUHU €4ull Makcatuja Oy appada Takiaug 3TUIMOKAA.
AppadyaHMHI HOUIAl MYZAAaTH Ba MYyCTaXKaMJIMIH MaBXyJl appadajapHUKUra
Kaparagaa OKopu. by Harmwkanapra appadajapHUHI KECHUII PEXUMIIAPUHU
y3rapTupras X013, KECHUIL Kapa€HUAa appadyajapHy XaJKaCUMOH KECHUII PEXUMUA,
KEeCHIIl >KapafHuJa METAJIHU KHUCJIOpOoJa €pAamMuaa KECHUIl OpKaJId THUII YYHUHU
KATTUKJIUTY OIIMPUIIIN.
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NEFT UGLEVODORODLARINING SHO‘RLANGAN HUDUDLARDA
TUPROQ QOPLAMLARI VA ATROF-MUHITIGA TA’SIRI
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Annotatsiya. Magolada tadgigot hududi tuproglarini neft uglevodorodlari bilan
ifloslanishi iglim omillari ta’sirida ifloslanishi, ifloslanish maydonlari eltirilgan
bo ‘lib, birinchi tadgigot hududi Qumgqo rg ‘on neft saglash ombori (Kgno) himoya
zonasidan 0,2 km uzoglikda neft uglevodorodlar miqdori 5,6 g/kg, 3,0 km uzoglikda
4,8 g/kg hamda 8,0 km uzoglikda 4,6 g/kg migdorda borligi aniglandi. Ikkinchi
tadgigot hududi Janubiy Mirshodi neft koni (Kjm) himoya zonasidan 0,2 km uzoqlikda
9,0 g/kg, 1,5 km uzoglikda 8,2 g/kg hamda 8,0 km uzoqlikda 4,4 g/kg miqdorda
ifloslanganligi aniglandi. Ifloslanishning eng yuqori darajasi Kjm-0,2 kesmasida
ekanligi va neft konidan chigadigan neft mahsulotlari tuproq goplamiga tushishini
hisobiga ekanligi bilan izohlanadi. Qumqo rg ‘on neft saglash ombori (Kqno) atrofida
ifloslangan bo ‘lib asosan ifloslanishi neft omborida saqlanadigan nefining issiglik
ta’sirida atmosferaga bug‘lanishi va shamol yordamida uzoqroq maydonlarga
yoyilishi van am havoning hisobiga atrof-muhit va tuproq goplamiga kirib borishining
hisobiga ifloslanishi aniglandi.

Kalit so‘zlar: Medicago falcata L, Tagetes erecta L va Sorghum saccharatum
o ‘simliklar, tuproq, neft uglevodorodlari, sho ‘rlanish hamda ifloslanish darajalaridan
iborat.
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EFFECTS OF PETROLEUM HYDROCARBONS ON SOIL COVERS AND
ENVIRONMENT IN SALINE AREAS

ABSTRACT

In the article, the pollution of the soils of the research area with petroleum
hydrocarbons is caused by climatic factors, the pollution areas are presented, the first
research area is 0.2 km away from the protection zone of the Kumkurgan oil storage
facility (Kosf), the amount of petroleum hydrocarbons is 5.6 g /kg, 4.8 g/kg at a distance
of 3.0 km and 4.6 g/kg at a distance of 8.0 km. The second research area was found to
be contaminated in the amount of 9.0 g/kg, 1.5 km away from the South Mirshodi oil
field (Smof) protection zone, 8.2 g/kg and 4.4 g/kg away from 8.0 km. . It is explained
by the fact that the highest level of pollution is in the section Kjm-0.2 and that it is due
to the fact that oil products from the oil field fall into the soil cover. The Kumkurgan
Oil Storage facility (Kosf) is polluted, mainly due to the evaporation of the oil stored
in the oil storage tank into the atmosphere under the influence of heat and its spread
to distant areas by the wind. was determined.

Keywords: Medicago falcata L, Tagetes erecta L and Sorghum saccharatum
plants, soil, petroleum hydrocarbons, salinity and pollution levels.

1.KIRISH

Global isishning asosiy sabablari inson ta’siri ekanligi, iqlim o‘zgarishi bo‘yicha
hukumatlararo 20-asrning o‘rtalaridan isish darajasi oshib borayotganligini ta’kidladi
[Cook J., va boshqg. 2016;], lekin neft uglevodorodlaridan energiya va xom ashyo
sifatida foydalanishni ortib bormoqda va natijada atrof-muhit, tuproq, yer usti va osti
suvlariga ta’siri, ifloslanish maydonlari va darajalari ortib bormoqda [Ossali, I.C.,va
boshg. 2020]. Neft uglevodorodlari bilan ifloslangan tuproglarni bioremediatsiya qilish
usuli eng samarali usullaridan hisoblanadi.Bu usul tabiiy biodegradatsiya jarayonlarini
foallashtirishdan (biostimulyatsiya) ifloslanishni buzadigan mikroorganizmlar bilan
boyetish (bioaugmentatsiya) va tabiiy jarayonlarni kuzatish va tekshirishni o‘z ichiga
oladi [Brown, L.D. va boshg. 2014.].

Neft va neft mahsulotlariga bo‘lgan talab kundan kunga ortib borishi, neftning
yerga to‘kilishi hamda sanoat chiqindilarining noto‘g‘iri chiqarilishi atrof-muhiti va
tuproq goplamlarini neft uglevodorodlari bilan ifloslanishning ortishiga sabab bo‘ladi
[Chandra S. va boshg. 2013; Kalia A. va boshqg. 2022], bu neft uglevodorodlari bilan
ifloslangan tuproglarni gayta tiklashning arzon, samarali, bargaror va ekologik xavfsiz
usullarini ishlab chiqish zarurati hozirgi kun dolzarb vazifalaridan biridir [Hussain I.
va boshg. 2018], hamda hozirgi kunda iglim omillarining o‘zgarishi, oziq-ovgat
xavfsizligi va qishloq xo‘jaligida foydalaniladigan yerlarni ifloslanishi jiddiy

https://t.me/ResearchEdu_Journal Multidisciplinary Scientific Journal September, 2024


https://t.me/ResearchEdu_Journal

RESEARCH AND EDUCATION ISSN: 2181-3191 VOLUME 3| ISSUE 8 | 2024

muammolari bo‘lib, o‘simliklarning hosili va sifati, tuprog unumdorligi va ozig-ovqgat
xavfsizligiga ta’sir qiladi. Ushbu salbiy ogibatlarni oldini olish va mos rekultivatsiya
texnologiyasini yaratish uchun innovatsion texnikalar talab qilinadi. Zaharli og‘ir
metallar (ZOM), organik ifloslantiruvchi moddalar (OIM) va paydo bo‘ladigan
ifloslantiruvchi moddalar (IM), shuningdek, boshga biotik va abiotik stress omillari
oziqa moddalarining mavjudligi, o‘simliklar o‘sib rivojlanishiga, qishloq xo‘jaligida
foydalaniladigan yerlarni tuprog unumdorligiga ta’sir qilishi mumkin [Pathak H.K. va
boshq. 2024], polisiklik aromatik uglevodorodlar (nitro-PAH) inson faoliyati natijasida
atrof-muhiti va tuprog goplamiga Kiritilgan doimiy ifloslantiruvchi moddalardir.
PAHIar oksidlanishga uchraganda ishlab chigariladi va degradatsiyaga juda chidamli
bo‘lib, uzoq vaqt davomida ta’sir qilish va yovvoyi tabiat va odamlar uchun jiddiy
sog‘liq uchun xavf tug‘diradi. Nitro-PAHlarning saraton va mutatsiyalarni qo‘zg‘atish
potentsiali ularning zararli ta’siri haqida tashvish uyg‘otdi. Bundan tashqgari, ularning
0zig-ovqat zanjirida to“planish qobiliyati ekotizim va barcha tirik organizmga hamda
inson salomatligiga jiddiy tahdid solidi [Sarma H., va boshg. 2024; Bandowe B.A.M.
va boshqg. 2017]. Asosan antropogen harakatlar yer ekotizimini o‘tgan asrdan boshlab
jadal suratda salbiy ta’sirlarini ko‘rsata boshladi va katta ekologik o‘zgarishlarga olib
keldi. Insoniyat sonining yil sayin ortib borishi va faoliyatining keng targalgan
aralashuvi atrof-muhitning ifloslanishi, yerning degradatsiyasi, global isish, iglim
o‘zgarishi, ichimlik suvi ta’minotining yetishmasligi va biologik xilma-Xillikning
yo‘qolishi kabi katta muammolarni keltirib chiqardi [Arora N.K. va boshq. 2018;
Akinsemolu A.A. 2018]. Ob havosi sovug hududlar neft uglevodorodlari bilan
ifloslangan tuproglarda bioremediatsiya jarayoni issiq hududlarga nisbattan biro z
sekin kechadi [Kauppi S., va boshg. 2011; Masyagina O.V., va boshg 2023].
Tuproglarni sho‘rlanish va neft uglevodorodlari bilan ifloslanish darajasiga bog‘liq
holda rekultivatsiya tadbirlarini olib borishda, sho‘rga va ifloslanishga bardoshli
mikroorganizmlar va o‘simlik turlarini tanlash sho‘rlangan hududlarda ifloslangan
tuproglarni tozalashda samarasi ortadi [Jabbarov, Z. va boshq. 2024]. Toshkent
viloyatining Olmaliq kon metalurgiya zavodining atrofidagi tuproglar ifloslanishi va
tuproq xossalari 2009-2021 yillar orasida o‘rganilganda yillar davomida tuproqlarni
ifloslanish darajasi ortib borganligi aniglangan [Jabbarov Z.va boshg. 2024]. Iglim
o‘zgarishining atrof-muhiti tuproq qoplamlarini ifloslantiruvchi jarayonlarga ta’sir
qilishining asosiy mexanizmlari ifloslantiruvchi moddalar ta’sirining o‘zgarishi va
yog‘ingarchilikning o‘zgarishi bilan bog‘li, shu jumladan yer usti oqimi,
yog‘ingarchilik, bug‘lanish va degradatsiya. Boshqa asosiy yo‘l iqlim ozgarishi tuproq
harorati, tuprog namligi, pH va oksidlanish-gaytarilish potentsiali, SOC, azot va fosfor,
tuproq minerallari kabi tuproq sharoitlarining o°zgarishiga olib keladi va
ifloslantiruvchi moddalarning bog‘lanishi chiqishi, oksidlanishi-gqaytarilishi va
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ifloslantiruvchi moddalar turlarini o‘zgartiradi [Biswas B. va boshq 2018; Garcia-
Pichel F., va boshq 2013]. Iqlim omillarini ta’sirida qurg‘oqchilik, jazirama issiqlar,
sovuglar, yog‘ingarchilik, shamol bo‘ronlari va boshga iglim o‘zgarishlari yer
ekotizimlarining tuzilishi, tarkibi va faoliyatiga, shu bilan birga uglerod aylanishiga va
uning iqlim tizimiga bo‘lgan munosabatiga ta’sir qilishi mumkin. Shunga garamay,
ekstremal iglim sharoitlari ekologik va fiziologik jarayonlarni boshgaradigan va
uglerod balansini o‘zgartiradigan o‘zaro bog‘liq yo‘llar yaxshi tushunilmagan [Frank
D., va boshg. 2015; Cao M. va boshg. 1998].

Hozirgi kunni eng ko‘p atrof-mubhitga antropogen faoliyat va ma’lum darajada
tabiiy jarayonlar ta’sirida neft uglevodorodlarini ifloslantiruvchi moddalarning Kirib
kelishi natijasida aholi salomatligiga tahdid ortib bormoqda. Bu o‘z navbatida
dunyoning ko‘plab mamlakatlari ushbu ifloslantiruvchi moddalar tufayli jiddiy
muammolarga duch kelmogdalar, chunki ular doimiy organik ifloslantiruvchi
moddalardan biridir [Varjani S.J va boshq 2017; Poddar K., va boshg. 2019].
Politsiklik aromatik uglevodorodlar asosan organik materiallarning ko‘mir, neft,
benzin va yog‘ochlarning_to‘lig_yonishi natijasida hosil bo‘ladigan hamma joyida
targalgan atrof-muhitni ifloslantiruvchi moddalardir. Antropogen faoliyat natijasida
atrof-muhitdagi ba’zi aromatic uglevodorodlar ochiq yonish, tabiiy yo‘qotishlar yoki
neft yoki ko‘mir_konlarining ochilishi va vulgon faoliyati kabi tabiiy manbalardan
kelib chigadi. Aromatik uglevodorodlarning asosiy antropogen manbalariga uy-
joylarni isitish, ko‘mirni yonishi va suyultirish zavodlari, ko‘mir gatroni va asfalt
ishlab chigarish, alyuminiy ishlab chigarish, hamda neftni gayta ishlash zavodlaridagi
tegishli faoliyatlar, shuningdek, avtotransport chigindilari kiradi [Abdel-Shafy H.I va
boshq. 2016; Shang D., va boshq. 2014]. Tuproq tarkibida oziga moddalarining kamligi
haroratning pastligi tuprog tarkibidagi neft mahsulotlarini olib tashlashda biroz
giyinchiliklar tug“diradi [Rayner J.L va boshq. 2007; Delille D., va boshg. 2007]. Neft
qazib olishda neft bilan birga chiqadigan tuzlarning atrofga to‘kilishi natijasida tuzlar
miqdori ortadi. Sho‘rga chidamli uch turdagi Tecticornia pergranulata, Sclerolaena
longicuspis va Frankenia serpyllifolia o‘simliklarni ekilishi natijasida tuproq
tarkibidagi neft mahsulotlarini yugori darajada tozalasada tuz miqgdorini
kamaytirolmadi, o‘simliklar yaxshi o°sib rivojlanishi uchun tuprogning fizik, Kimyoviy
va biologik xossalarini yaxshilash talab etiladi [Shaygan M., va boshg. 2018].

Neft va neft mahsulotlariga bo‘lgan talabni yuqori bo‘lishi, shu jumladan qishloq
xo0‘jaligida foydalaniladigan yerllarda va butun dunyoda ko‘plab boshqa ekotizmlarda
uglevodorodlarning ifloslanishiga olib keladi. Fizik va kimyoviy rekultivatsiya
tadbirlari katta maydonlar uchun iqtisodiy jihattan katta mablag‘ talab etsada kichchik
maydonlar uchun foydalidir [Singha L.P., va boshg. 2021]. O‘simlik ildizlari va ular
bilan bog‘liq bakteriyalar tomonidan amalga oshiriladigan rizodegradatsiya,
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fitoremediatsiya paytida neft uglevodorodlarini olib tashlashga yordam beradigan
asosly mexanizmlardan biridir [Cheng L., va boshg. 2019; Singha LP., va boshg.
2021].

Ushbu tadqiqotda iqlim omillari ta’sirida neft uglevodorodlarini atrof-muhit va
tuproq qoplamlarini ifloslashi o‘rganildi.

2.TADQIQOT METODI VA MATERIALLARI

Tajribalar O‘zbekiston janubida Surxondaryo viloyatining sug‘oriladigan
mintaqalarida joylashgan och tusli bo‘z va bo‘z-otloqi tuproqlarda o‘tkazildi. Birinchi
tadqiqot hududi Janubiy Mirshodi neft koni atrofida bo‘z-o*tloqi tuproglar (38°08259N
/ 67°8155.8"E), ikkinchi tadqiqot hududi Qumgqo‘rg‘on neft saglash ombori atrofida
och tusli bo‘z tuproglar (37°89419N / 67°5395.8"E) hisoblanadi. Namunalari ikkala
tadqigot hududi ya’ni neft saqlash va neft konidan 0.2, 0.8, 1.5, 3.0, 5.0, 8.0 hamda fon
hududidan 15.0 km masofalardan tuproq kesmalari qazildi va namunalar olindi.

Olingan tuproq namunalari +£11°C xona haroratida quritildi va fizik-kimyoviy
xossalari quydagi usullar bilan tahlil gilindi: tuproq namunalarini olish va saglash
GOST: 17.4.4.02-84 Davlatlararo standart asosida; iflosanish mintaqalari bo‘yicha
tuproglarning iflosanish darajasini tavsiflash Djuvelikyan X.A. va boshgalar tavsiyasi
[30; 1-22-b]; suvli so‘rim va pH-muhit GOST 26423-85 davlatlararo standarti asosida
[25; 1-8-b]; gumus miqgdori GOST 26213-91 davlatlararo standarti asosida [24; 1-8-b];
Tuproq tarkibidagi organik uglerod mavjud-tabiiy fon (ifloslanmagan) tuproglarda
mavjud va antropogen (ifloslantiruvchi moddalar tushgan). Antropogen kelib chiggan
organik uglerodni aniglash formulasi (Cant) quydagi shaklda keltirilgan.

Cant = Corg - CControl, (%);(1)

where: Ccontrol,y Corg — organic carbon, (method Okolelova et al. 2015)
respectively, in unpolluted and contaminated soils.

Tadqiqot hududi turli darajada sho‘rlangan va neft uglevodorodlari bilan turli
darajada ifloslangan bo‘lib, dala va laboratory tajribalari matematik va statistek
jihatdan 3-8 ta tajriba (n = 3 —8) bo‘yicha o‘tkazilgan tajribalarning o‘rtacha
arefmetik giymatiga asoslangan. Natijalar M + m da berilgan bo‘lib, bu yerda M-
o‘rtacha arefmetik qiymat va m-standart xato giymati. pH, EC, p.p.m hamda temp bitta
namunada 5:1 nisbatta 10 g tuproq analitik tarozida 0,001 aniglikda tortilib olinib 100
ml kolbaga solib ustiga 50 ml disterlangan suv quyib yaxshilab aralashtiriladi, tayyor
eritma filtrdan o‘tkazildi. Filtir xira bo‘lsa toza va tiniq bo‘lguncha o‘tkaziladi, tayyor
eritma stakanga solinib elektrokonduktometr asbobi botirish nugtasigacha botiriladi.
Tuproq tarkibidagi harakatchan fosfor (P,Os) hamda almashinuvchi kaliy (K;O)
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Machigin-Pratasov usuli asosida aniglandi. Matematik va statistik ishlov berish
maxsus dasturiy paketlardan foydalangan holda Statgraphics Centurion XVI1I (2015),
OriginPro 7.5 (OriginLab Corporation, AQSH) va OriginLab OriginPro v. 8.5 SR1
(EULA, Northampton, MA 01060-4401, AQSh) asosida amalga oshirildi.

Tadqiqot hududi iqlimi havosi issiq, yog‘ingarchilik bahor oylarida yog‘ishi yoz
oylarida deyarli yog‘masligi sho‘rlanish darajalarini va neft uglevodorodlari bilan
ifloslanishni ortishiga olib keladi hamda shamolni kuchli esishi uchuvchan neft
uglevodorodlarni uzoq masofalarni ifloslashishiga olib keladi. Bunday qurg‘oqchil
hududlarda rekultivatsiya tadbirlarini olib borishda giyinchiliklar va katta igtisodiy
sarv xarajatlar talab etadi.

3.TADQIQOT NATIJALARI
Tadgiqot hududi tuproglarining ifloslanishi turlicha bo‘lib, neft koni va neft
saglash ombori atrofida tuproqning ustki qatlami, ya’ni 0-40 sm gatlamida REChU
ko‘rsatkichidan bir necha marta ortganligi aniglandi (1-rasmga garang).

=
=

[ R " A 7" T N ¥ B = LN I« - T |

Kim1002 Kjm10-1,5 Kim108 Kqno1002 Kgqo-10-3  Kquo-108
Tuproq kesmalari

1-rasm. Tadqiqgot hududi tuproglarining neft uglevodorodlari bilan ifloslanish
holati, g/kg

Natijalarni ko‘rsatishicha, tuproglarning neft uglevodorodlari bilan ifloslanishi
neft koni atrofidagi tuproqlarda yuqori bo‘lib, neft koni yaqinidagi Kjm-10-0,2
kesmada 9,0 g/kg bo‘lib, REChU ga nisbatan 9 marta ortgan, Kjm-10-1,5 kesmada 8,2
g/kg bo‘lib, REChU ga nisbatan 8,2 marta ortgan. Neft saglash ombori atrofida esa
ifloslanish darajasi neft koniga nisbatan pastroq bo‘lib, Kqno-10-8 kesmada neft
uglevodorodlarining migdori 5,6 g/kg, Kgno-10-3,0 kesmada neft uglevodorodlarining
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miqgdori 4,8 g/kg, Kgno-10-8 kesmada neft uglevodorodlarining miqgdori 4,6 g/kg
bo‘lib, REChU ko‘rsatkichidan ortgan.

Tadgigot hududi tuproglarining neft uglevodorodlari bilan ifloslanishida
haroratning ta’siri yuqori hisoblanadi, shu bois tadgigot hududiga tegishli haroratning
o‘rganish magsadga muvofiqdir. Sho‘rlangan hududning neft va neft mahsulotlari
bilan ifloslangan tuproqlarida rekultivatsiya olib borilganidan so‘ng, tuprogning bir
gator xossa xususiyatlari yaxshilanishi kuzatildi, jumladan, pH, EC, p.p.m, temp
kabilarni yaxshilanganligini ko‘rish mumkin (2-rasmga garang).

Tuprogning EC ko‘rsatkichi esa turlicha o‘zgarishga uchragan, natijalarga ko‘ra
fon hududi tuproqlarida bu ko‘rsatkich 0,23 ga teng bo‘lib, ifloslanish manbasiga yaqin
eng bo‘lgan Kjm-10-0.2 kesmasi tuproglarida bu ko‘rsatkich 0,43 ga teng bo‘lgan,
ya’ni tuprogning EC ko‘rsatkichi 1,8 martaga ifloslanishdan so‘ng ortgan, bundan
ko‘rinadiki, neft koni atrofida tuproqlar texnogen sho‘rlarishga wuchragan,
tuproglarning bunday texnogen sho‘rlanishi Kjm-10-0.8, Kjm-10-1,5, Kjm-10-3, Kjm-
10-5 kesma olingan hududlarda uchrashi aniglandi, ya’ni ifloslanish manbasidan
uzoqlashgan sari texnogen sho‘rlanish kamayib borgan, bu texnogen sho‘rlanish neft
konidan neft bilan birga chigiuvchi suv va mexanik birikmalar asosida vujudga
kelgandir.

la = = pRIRS T gs‘ P
pH Temp EC P.p.m
HKjm-10-0.2a 7,6 14,6 OKjm-10-0.2 a 0,43 0,17
0Kjm-10-0.2 k 79 15,8 B Kjm-10-0.2 k 0,43 0,17
EKjm-10-0.8a 7,7 153 @Kjm-10-0.8 a 0,36 0,15
@ Kjm-10-0.8 k 79 16 Kjm-10-0.8 k 0,36 0,15
mKjm-10-1.5a 7.9 15,6 @mKjm-10-1.5a 0,31 0,15
Kjm-10-1.5k 8 16,1 m Kjm-10-1.5 k 0,3 0,15
Kjm-10-3a 8 158 OKjm-10-3a 0,28 0,13
EKjm-10-3 k 81 16,1 BKjm-10-3 k 0,28 0,13
EKjm-10-5a 8 16 BKjm-10-5a 0,25 0,12
EKjm-10-5 k 8,01 16,2 @Kjm-10-5 k 0,25 0,12
COKjm-10-8a 8,03 16,1 nKjm-10-8 a 0,23 0,11
HKjm-10-8 k 8,04 16,3 BKjm-10-8 k 0,23 0,11
- Fon hududi- i-
tuprog'i - 8,04 16,3 = F?,r,'nt‘,‘ff‘fd' 0,23 0,11

2-rasm. Sho‘rlangan hududda neft bilan ifloslangan tuproqlarning
rekultivatsiyadan avval (a) va keyin (k) fizik-kimyoviy xossalarining o‘zgarishi
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Tuprogning p.p.m ko‘rsatkichi ham xuddi EC ko‘rsatkichi singari bo‘lib, bu jami
quruq qoldiq miqdorini bildiradi, natijalarga ko‘ra fon hududi tuprog‘ida p.p.m
ko‘rsatkich 0,11 ga teng, Kjm-10-0.2 kesmasila esa 0,17 ga teng bo‘lgan, bundan
ko‘rinadiki, neft koniga yagin hududda ifloslanish natijasida neft bilan birga chiggan
tuzlar hisobiga quruq qoldiq miqdori ortgan, bu ko‘rsatkich neft konidan uzoqlashgan
sari kamayib borgan. Albatta yuqorida ta’kidlanganidek, rekultivatsiyadan so‘ng
tuprogning bu ko‘rsatkichlari o‘zgarishsiz qolgan, chunki biologik rekultivatsiya
natijasida tuproqdagi tuzlar miqdori kamaymaydi va o‘zgarishsiz qoladi.

Natijalarga ko‘ra tuprogning pH mubhiti fon hududi tuproqlarida 7,87 ga teng
bo‘lgan bo‘lsa, ifloslanish manbasiga eng yaqin bo‘lgan Kgno-10-0.2 kesma tuproglari
7,75 ga teng bo‘lgan, ya’ni tuprogning pH mubhitining o°zgarishi unchalik yuqori emas,
xuddi shuningdek, tuprogning EC ko‘rsatkichi ham o‘zgarishi yuqori emas, ya’ni fon
hududi tuproglarida EC ko‘rsatkichi 0,35 ga teng bo‘gan bo‘lsa, ifloslanish natijasida
Kgno-10-0.2 kesmasi 0,33 ga teng bo‘lgan. Tuproqdagi quruq qoldiq miqdorini
bildiruvchi p.p.m ko‘rsatkichi o‘zgarishsiz qolgan, ya’ni ifloslanish natijasida texnik
sho‘rlanish vujudga kelmagan, tabiiy sho‘rlanishning o‘zi qolgan. Shu o‘rinda
ta’kidlash joizki, yuqorida neft koni faoliyati davomida texnik sho‘rlanish vujudga
keldiku, neft saglash ombori faoliyati natijasida bunday jarayon vujudga kelmadi,
chunki, neft konida neft qazib olish davomida o‘rtacha 5000 metr pastdan yer garidan
neft qazib olinganda u bilan birga chiquvchi tuzlar, suvlar, mexanik qo‘shilmalar bilan
birga tuz chiqadi va tuproqga tushadi, natijada texnik sho‘rlanish shakllandi.

Rekultivatsiyadan so‘ng vujudga kelgan tuzlar migdori kamaymagan, ya’ni
rekultivatsiya mobaynida qo‘llanilgan bakteriya shtammlari va bioremediatsiyaga
stimulyativ ta’sir qiluvchi o‘simliklar fagatgina tuproqdagi neft miqdori parchalagan
xolos, tuz miqdori esa o‘zgarishsiz qolgan.

Neft konlari, neft sanoati va u bilan bog‘liq hududlarda yillar davomida tuproqga
neft va neft uglevodorodlarini tushishi natijasida antropogen uglerod (Can) miqgdori
ortishi kuzatiladi, ko‘p hollarda gumus miqdorini hisoblaganda bunday hudud
tuproglarida 3-5% ga ortib ketadi, aslida bu gumifikatsiya jarayoni asosida paydo
bo‘lgan gumus emas, ya’'ni ifloslansh natijasida shakllangan gumus hisoblanadi (1-
jadvalga garang).
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1-jadval
Sho‘rlangan hududda neft bilan ifloslangan tuproqlarning rekultivatsiyadan
avval (a) va keyin (k) kimyoviy, agrokimyoviy xossalarining o‘zgarishi

3 3 2 9 ot i 5 .o
S S =) S S = 38
= = = 0 0 I S =
Tuprag E £ £ £ 5 e | Z5
xossalari v > v X X Y ) =
a k a k a k a k a k a k
Cum

2,62+ 0,95+ 1,96+ 0,87+ 1,55+ 0,86+ 11+ 0,84+ 0,78+ 0,75+ 0,79+ 0,79+ 0,79+
0,068 0,021 0,049 0,021 0,041 0,021 0,031 0,021 0,019 0,018 0,019 0,019 0,019

Cor 0,75+ 0,74+ 0,76+ 0,75+ 0,76+ 0,74+ 0,76+ 0,74+ 0,78+ 0,75+ 0,79+ 0,79+ 0,79+
0,018 0,018 0,018 0,018 0,019 0,018 0,018 0,018 0,019 0,018 0,019 0,019 0,019
Cant 1,87+ 0,21+ 1,20+ 0,12+ 0,79+ 0,12+ 0,34+ 0,10+
0,046 0,006 0,031 0,002 0,021 0,002 0,009 0,002 - - - - -
8,0+ 7,45+ 9,0+ 8,45+ 8,0+ 11,1+ 10,0+ 11,6+ 7,0+ 16,9+ 20,5+ 18,4+ 21,2+
0,21 0,20 0,24 0,23 0,21 0,31 0,27 0,32 0,19 0,49 0,58 0,51 0,58
139,7+ 117+ 120+ 123+ 120+ 129+ 113+ 153+ 178+ 160+ 139+ 173,7+ 140,0+
3,98 3,22 3,25 3,31 3,25 3,57 3,11 4,28 4,98 4,5 3,98 4,89 3,98

P2Os

K0

Tuproqdagi harakatchan fosfor va kaliy migdori fon hududi tuproglariga
nisbatan mos ravishda 2,5 va 1,4 marta kamaygan, bu ifloslanish natijasida tuprogdagi
kimyoviy, fizikaviy va biologik jarayonlarni izdan chigishi bilan izohlanadi. Olib
borilgan rekultivatsiyadan so‘ng ularning miqdori yanada kamayadi, bu rekultivatsiya
jarayonida fosforli va kaliyli oziga elementlarning sarflanishi bilan izohlanadi (2-
jadvalga garang).

2-jadval
Sho‘rlangan hududda neft uglevodorodlari bilan ifloslangan tuproqlarning
rekultivatsiyadan avval (a) va keyin (k) fizik-kimyoviy xossalarining o‘zgarishi

s 3 5 2 2 |5
o o =] — — — St
Tuproq B B B 2 & 2 E
xossalari S = c C o S c =
g Q- ¥U \ 4 Y LOL -
a k a k a k a k a k a k
Cur 1,79+ | 0,92+ | 1,31+ | 08+ | 0,79+ | 0,77+ | 0,86+ | 0,84+ | 0,86+ | 0,85+ | 0,86+ | 0,86+ | 0,86+
0,049 | 0,024 | 0,036 | 0,021 | 0,019 | 0,018 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022
Cor 0,81+ | 080+ | 0,80+ | 0,78+ | 0,79+ | 0,77+ | 0,86+ | 0,84+ | 0,86+ | 0,85+ | 0,86+ | 0,86+ | 0,86+
K 0,021 | 0,021 | 0,021 | 0,019 | 0,019 | 0,018 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022 | 0,022
c 098+ | 0,12+ | 0,51+ | 0,02+
ant 0,025 | 0,002 | 0,011 | 0,006 - - - - - . - - -
P05 6,5+ 95+ | 7,6+ | 123+ | 89+ | 151+ | 92+ | 183+ | 156+ | 19,5+ | 16,8+ | 269+ | 18.8+
0,165 025 | 019 | 032 | 021 | 042 | 024 | 051 | 043 | 055 | 047 | 077 | 531
130,6

K20 114,5+ + 124+ | 134+ | 132+ | 143+ | 146+ | 142+ | 148+ | 142+ | 149+ | 148+ | 151+
3,42 361 | 341 3,7 351 | 411 | 423 | 410 | 416 | 410 | 417 | 416 | 423
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Neft saglash ombori faoliyatida esa maxsus saglash idishlaridan fagat
uchuvchvan uglevodorodlar tuproq goplami hamda atrof-muhitni neft uglevoloroddari
bilan ifloslaydi, sho‘rlanish esa paydo bo‘Imaydi, shu bois keyingi tadgigot hududida
shunday holat shakllangan. Shuningdek, ifloslanish natijasida Ca: miqgdorini
shakllanishi fagatgina Kgno-10-0.2, Kgno-10-0.8 kesmasi joylashgan, ifloslanish
manbasiga eng yagin hudud tuproglarida aniglandi, gqolgan Kgno-10-0.1,5, Kgno-10-
3, Kgno-10-5, Kgno-10-8 kesma joylashgan hudud tuproglarida antropogen uglerod
miqdori paydo bo‘lmagan, bu ifloslanish masshtabi bilan bog‘liq hisoblanadi.

4 XULOSALAR

O‘zbekiston hududida Surxondaryo viloyati hovasi issiq joylashgan bo‘lib
asosan 5 ta neft koni va bir nechts neft saglash omborlari foaliyat yuritib kelmoqda
bizni tadqiqot hududi Janubiy Mirshodi neft koni va Qumqo‘rg‘on neft saglash ombori
hisoblanadi. Tadqgiqot hududi tuproglari ifloslanishga uchragan bo‘lib Qumqo‘rg‘on
neft saglash ombori (Kgno) himoya zonasidan 0,2 km uzoglikda neft uglevodorodlar
miqgdori 5,6 g/kg, 3,0 km uzoglikda 4,8 g/kg hamda 8,0 km uzoglikda 4,6 g/kg
migdorda borligi aniglandi. Janubiy Mirshodi neft koni (Kjm) himoya zonasidan 0,2
km uzoglikda 9,0 g/kg, 1,5 km uzoglikda 8,2 g/kg hamda 8,0 km uzoqlikda 4,4 g/kg
miqdorda ifloslanganligi aniqlandi. Ifloslanishlarda iqlim omilini o‘rni katta bo‘lib
tadgigot hudud gishda ilig yozi issiq bo‘lishi, yog‘ingarchilikni kam yog‘ishi hamda
shamolni turli tomonlarga esishi ifloslanish darajasini ortib borishiga va uzoq
masofalargacha ziyon yetkazishi kuzatiladi. Tuproglarni ifloslanishdan tozalshda iglim
omillariga alohida etibor berilib mos rekultivatsiya turini tanlanishi magsadga
muvofiqdir.
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Annomayun. Cmamovs npedHa3HayeHa Ol NPOU3BOOCMBA  CHEYUATIbHOLUL
00e24cObl, 8 KOMOPOU OAHA NOAHASL UHDOPMAYUSL O COOEPIHCAHUU BOJIOKOH MAapiell,
UCNONIL3YEMbIX NpU NOwUse CHeyuaibHou 00excovl. lIpedcmasnenvt ceéedeHusi o
OesimenbHoCmu U mpyoosulx npoyeccax paboOmHuKa 8 3a8UCUMOCIIU  OM
UCNONIL308AHUS CNEYUATILHOU 00eHCOb.

Kntouesvie cnosa: mexcmuniobHas NPOMbIULIEHHOCb, HAMYPAIbHbIE U
Xumuyeckue B60JIOKHA, O00N208EYHOCMb MAMepUanos, coipvbe, niemenue, 0codwvie
CBOUCMBA, HAMYPATbHLIE MKAHU, CMEUAHHO B0JIOKHUCMblE MKAHU, UCKYCCMBEHHbLE

MKAaHU.

Abstract. The article is intended for the production of special clothes, which
provides complete information about the fiber content of gauzes used in sewing special
clothes. Information about the activities and work processes of the worker, depending
on the use of special clothes, is presented.

Key words: textile industry, natural and chemical fibers, durability of materials,
raw materials, weaving, special properties, natural fabrics, mixed fiber fabrics,
artificial fabrics.

BBEJAEHUE

B mocnennue roapl Bce OTpaciu MPOMBIIIJIEHHOCTH Halled pecryOJIMKU UITyT
BIiepea. Y KaXIOTo MPEANpUITHS WIM OpraHu3aluu, Oyab TO JIeTKas WIH TshKelas
MPOMBIIIUIEHHOCTh, €CTh CBOSI OJieXkaa U TpeboBanus. C yyeToMm yCJIOBHH Tpyjaa u
TEXHOJOTMYECKOIro Mpoliecca MPOU3BOACTBA CIELOJICHK bl BCE YCIOBHS MOA00paHBI
TaKUM 00pa30M, YTOOBI y4eCTh ra30MPOHUIIAEMOCTb, JOJATOBEYHOCTh U MHOTHE JIpYTHE
acnekTbl. Cnenoiexaa U3roTaBiIMBaeTCs U3 CIEUUAaIbHbIX TKAHEH, PEHA3HAYEHHBIX
IUISl HAJIEKHOM 3alllUThl OT CYpPOBBIX YCJIOBUM OKpyXarouieun cpenbl. CrnenuanbHas
oJie’K7a HeoOXoArMa BO BCEX OTPACISIX: MUIIEBOM MPOMBIIUIEHHOCTH, METAJUTYPIHH,
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HedTenepepadaThIBaONIEd MPOMBIIIIIEHHOCTH, CTPOUTEILCTBE, MEIUIIMHE U T. .
Kpome Toro, o0cmy>kuBaromiuii nepcoHasl B rOCTUHUIAX, TOPTOBBIX IIEHTPaX U APYTHX
OOIIIECTBEHHBIX MECTAX JOJKEH HOCUTD CIIEHUATBHYIO OJICKTY .

METOA0JIOT U UCCIEJOBAHUSA

B xozae HayuHBIX HccaenoBanuil 3G (HEKTUBHO MCTIOIB30BAINCH METOIBI aHAIIN3a
W CHHTE3a, AHAIWTUYECKOTO aHallM3a W CPaBHUTEIBHOTO aHamm3a. B cBoem
WCCJICIOBAHUH MBI ITOCTapalIUCh TIy0Xe H3YYUTh IPOOJIEMYy Uepe3 HaIlpaBlICHUS
CPaBHUTEJILHOTO aHAJIM3a U aHAJIMTUYECKOro aHaiau3a. OrnpeeneHbl CTpaTerndecKue
HaIlpaBJICHUs, BEAyIIMe K pelieHHio mpoOiaeMbl. OOBEKTOM HCClIeI0BaHUS ObLia
BBIOpaHa cepa ycayr.

AHAJIN3 U PE3YJIBTATDBI

KaxoBbl pyHKITMY TKaHEH TS CTICIIUATBLHOM CIIeIIOACK bl M Kakre (yHKIIMA OHA
BoimosiHsier? [lpexae Bcero, chnemualbHas OJeXAa JOJDKHA 00ecreunBaTh
KoM(opTHBIE W Oe30macHble YCIOBUS Tpyna, IUDPEpeHIUpPYIOTCS 3allUTHBIC
dbyHKIIMM Ha TipuMepe paboThl B pa3HbIX chepax. Jlrobas paboyas oxexia 0JKHA
OTBEYaTh JBYM TpeOOBaHUsAM: KOM(MOPTY U BBICOKOMY YPOBHIO 3aluThl. Kaxmbiii
YeJIOBEK HOCUT CIIEUAIbHYIO OJIeXk1y B pabodee BpeMs B cpeiHEM 6-8 yacoB u Ooee
B TeueHue nHA. [loaTomy pabodyro o/1e’ay MOKHO HOCHTH JJIUTEITLHOE BPEMS M OHA
HaxXOJIUTCS B TOCTOSHHOM KOHTAaKTE C TeJoM deioBeka. OmHUM W3 BaKHEHIIHMX
(haKTOpPOB SBJSAETCSA TO, YTO TKAaHW, MCIOJB3YyEeMbIC TPH IIOIIMBE OJICKIbI, OUYCHD
MOAXOAAT YenoBeueckoMy Temy. [loTomy 4To Kakaplii paOOTHUK XOYeT padoTaTh B
yA0OHO OJ1eXk 1€, UTO TOXKE BIUSET HA KoddduimeHT noaeznoro tpyna. [Ipu Beidope
Marepuana Jjisi CIeNUaTbHON OJIeKIbl YUUTHIBAIOTCS MPEUMYIIECTBEHHO CPECTBA
3aIIATHl U BBINICTICPEYNCIICHHBIE OCOOCHHOCTH, a TaK)K€ BO3MOYKHOCTH CITUBAHUS
TKaHH TIPH MTOIIMBE OCIKIBI, €€ CPOK HOIICHUS U YI00CTBO, THTHEHUYECKHE CBOMCTRA.
TkaHu, ucmoyib3yemble IS TOIIMBA CHCITHANTBHOW OJEKIbI, WCIONB3YIOTCI U B
0JICXkKIE, KOTOPasi CYAUTACTCS HEPa3phIBHO CBSI3aHHOM ¢ YPOBHEM 3alTUTHI U ISTTUTCS HA
P TPYTII:

- TKAHU CIIeMaIbHBIE OJICKHBIE ISl MeTauTyproB (rpynna 1)

- TKaHW CTETOJICXK b1 JUTsl HEPTSIHUKOB (2 Tpymma)

-TKaHH CTIEIOACKIbI ISl CBApPIIUMKOB (3 rpyIina)

- B OOImENpoW3BOACTBEHHBIX c(epax crmenuaibHas oaekaa Uil pabodmx
nojpasensercsa Ha Takue Buabl. (rpymmna 4) [1].

@DYHKIIUN, KaTerOpUd W OCHOBHBIC XapaKTEPHCTHKH CIEIOACKIb. Marepua,
WCIIOJIB3YEMBI JIJIsi TIOIIWBA, JOJDKEH OTBEYaTh CIACAYIOMUM (yHKIIUOHATHHBIM
TpeOOBAHUSIM:
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1. CooTBeTCTBHE NEPMATOJOTMYECKAM CTaHAAPTAM.

2. Y1006CTBO MPHU HOILIEHUU FOTOBBIX U3CIIUN.

3. 3ammTa OT BpeHOT0 BO3ICUCTBUS PA3IMUHbBIX BHEIIHUX (DaKTOPOB.

4. CriocoOHOCTh MOJB30BATENEH YCIEIIHO BHITIOIHAT CBOU 33/1a4Hu.

5. DCTEeTUYHBII BHENTHUN BUT

UYroObl MpaBUIBHO BHIOpATh JIYUIIWH MaTepuan JUis CHEHOMCKAbl s
paOOTHHUKOB pa3HBIX BHUAOB JACATEIHHOCTH, HEOOXOAMMO 3HATH XapaKTECPUCTHKU
OCHOBHBIX KaT€rOpHUIl TEKCTUIIA.

B coBpeMEHHON TEKCTWJIBHOM MNPOMBIIIJIEHHOCTH HapsAy C TPaaULIHOHHBIMH
TEXHOJIOTUAMHU HCIIOJIB3YIOTCS WHHOBALIMOHHBIE METOJIBI M MAaTepHasbl. TEKCTUIIb
MOKHO KJIACCU(DHUIIMPOBATH MO Pa3HBIM KPUTEPHUSIM:

* ChIph€ — JICH, XJIONOK, IIEPCTh, IIEIK, 0aMOYK, CHHTETUYECKHE BOJIOKHA,
HCKYCCTBEHHbBIC BOJIOKHA,

* IUIETEHUE — CeprKa, KaHBa, KOBPUK, PEIIC, CATUH,;

* 0c0ObIE CBOMCTBA — OTHECTOMKOCTh, BIIArOCTOMKOCTh, XUMUYECKasi CTOMKOCTH;

TkaHb KOHKPETHOrO BHJA CIEIMAIBHON CHEIOJAEKIbI MOJOUPACTCA C YYETOM
3a/1a4, BBINOJIHSEMBIX MPEIACTABUTEIIEM IOJIS, OKPYKAIOWIEW Cpelbl U TEMIIEPATYPHI
pabouero Mecra. Hampumep, MeauimHCKHEe paOOTHUKU JOJKHBI OBITh YCTOWMYUBHI K
XUMHUYECKUM BEIIECTBAM U OBICTPO CTUPATHCS, a YHH(POpMa 0(UIIMAHTOB U MPOIABIIOB
JOJKHA BBIICPKUBATH MHOTOKPATHBIE CTUPKH, HE BIIUTHIBASI Pa3IMUHbIC BUJIBI TPSI3U,
MacJiia ¥ Kpacok. /{151 pabOTHUKOB MUIIEBON TPOMBIIIIJIEHHOCTH BAXXHO, YTOOBI OJ1eXK1a
oOnagana crmocoOHOCThIO OTBOJAUTH MAacCiIO M Biary, a Jjs aJMUHUCTPATHUBHBIX
PabOTHUKOB OJIEXk/1a JIOJKHA OBITh MPe3eHTa0ebHOM B TEUEHHE BCETO pabovero JHs,
IIpU 3TOM HA MEPBOM MECTE CTOAT OSCTETUYECKHME KauecTBa TEKCTWIA. TKaHW,
MCIIOJIb3yEeMbIC B CIICIIUATILHOM OJIEXk/Ie, IOJDKHBI OTBEYaTh BCEM TPEOOBaHUSIM, OBITh
YCTOWYMBBIMU K MEXaHMYECKUM BO3JICHCTBUSIM, BIIUTHIBATH JKUJIKOCTH, OBITh
BO3JYXONPOHUIIAEMBIMUA ~ WJIM  BO3JyXOHEMNPOHUIIAEMBIMHU, COXPAHITh  TEILIO.
Hanpumep, eciu B3sTh CHEIUAIBHYIO OJICKY MMOXKAPHOTO, TO B IIpoliecce €€ padOThI
WCIIONB3YIOTCS OTHECTOMKHUE TKaHW, HO JedopManuu u3ruba M CxKaTus TKaHU
BBI3BIBAIOT AMCKOMGOPT B Tpollecce e padoThl U 3aIUINAIOT JIIOJICH OT TOPSYUX
TeMrepaTyp ¥ 0XOoroB. TKaHM creluaIbHbIE MIBEWHBIE JOJKHBI COOTBETCTBOBATH
TpeOOBaHMSIM MUPOBBIX CTaHIAPTOB, TOKA3aTENIIM KaueCcTBa, MaTepuaiam, UMEIOIINM
MpsiMble HOPMATUBHO-TIPABOBBIC JIOKYMEHTBHI, BHJAaM ChIpbs. Jlnsg mommBa
CIIeMAIBHOM CHEIOACK/Ibl TKaHb JOJDKHA OBITh MPOYHOM, YCTOMYMBOU K THUEHUIO,
MHOKECTBY CTHPOK M BBICOKOW H3HOcocToWKkocTH. [loToMy 4uTO pabouasi omexia
JIOJDKHA BBIACPKUBATH MHOTOKPATHBIE CTUPKHU, YTOOBI HE TTOTEPATh SCTETUYHBINA BU/I,
a MEIUIIMHCKAs OJIeK]la MOJBEpraeTcs psiay CAHUTAPHBIX MPOUEAYpP, B TOM YHCIE
npoleccaM  CTEpWIM3ALMU  JJIs  YJaJ€HUs  Pa3IMYHbIX  MHUKPOOPraHU3MOB.
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CrnennanbHble paboure KOCTIOMBI U3 BRICOKOKAQUECTBEHHBIX TKAHEH XOPOUIO JepKaT
dbopmy, HE cansTCs, YCTOMYUBBI K COJTHEUHOMY CBETY, UCTUPAHUIO U 3arpsI3HEHUSAM,
HECMOTpS Ha BbILIENIEPEUUCIIEHHbIE Tpoliecchl. Mcxoas U3 3Toro, UCXoas U3 3aaad
NpeicTaBUTeNs 00JacTh, paboTaloIIero Ha OTKPBITOM BO3JyXE, MPOTHBOTAa3bl
MOAOUPAIOTCS B 3aBUCMMOCTHU OT YCJIOBHIl paOoTHI [2].

TpeboBanust K TKaHH JIJIS CIIELIMATLHON CIIEI[OICKIbI: HE TOJKHA OTPaHUYUBATh
HPTrOHOMUYHBIE IBIKEHUS paOOTHHKA, TOJKHA OBITh TUTPOCKONIMYHOMN, 3alUIIATh OT
UCKp MeTajlla, 3arpsA3HEHUN, MEXaHMYECKUX MOBPEXKIECHUW, OTBEYaTh CAHUTAPHO-
TUTUEHUYECKUM TPEOOBaHUAM M YCIOBUSIM Tpya [3].

CnenuanpHas IIBEHAs TKaHb, KAK Y€ TOBOPUJIOCH BBIIIE, JOJKHA OTBEYATH
TpeOOBaHUSIM MHUPOBOTO CTaHJApTa, IOKa3aTeNIIM KauecTBa, HEMOCPEICTBEHHO
BJIaJIETh HOPMATUBHO-TIPABOBBIMH JIOKYMEHTAMHU Ha MaTepHall, @ TAKXKE OTHOCUTHCS K
BUJIaM ChIpbs. [{J1s MOmmMBa €ro mWel0T U3 MaTEPUAIIOB, COTKAHHBIX U3 HATypPAJbHBIX,
CMEUIaHHBIX M UCKYCCTBEHHBIX BOJIOKOH, KaK OMMCAHO BBIIIE, UCXOAS U3 padoyero
mpouecca  KaXAoro NpeACcTaBUTENss  OTpaciM, TOJIIMHA rasudukanuu u
BO3lyXONPOHUIIAEMOCTh MOJOMPAIOTCA B 3aBUCUMOCTH OT OKPY’KarolleH Cpelibl, C
y4eTOM (PU3UKO-XUMUYECKUE CBOWCTBA.

TekcTubHBIE BOJIOKHA JIENIATCS HA MPUPOAHBIE U XUMHUUYECKUE TpymIibl. TKaHH,
M3TOTOBJICHHBIE U3 PA3HBIX BUJIOB ChIPbs, IMEIOT IPEUMYILECTBA U HEJOCTATKHU.

Hamnpumep, ’KUBOTHBIE (ILIEPCTh, IIEJIK) U PACTUTENbHBIE (XJIOIMOK, JIEH) — 3TO
HaTypaJibHbIE BOJIOKHA, KOTOPbIE HE BBI3BIBAIOT HUKAKUX AJUIEPIUUECKUX PEAKLHN U
HE DJJIEKTPU3YIOTCA, TaK KaK TOJy4eHbl W3  HATypajibHOrO  ChIpbA, a
BO3/lyXOIPOHUIIAEMOCTh OYEHb BBICOKA. BakHble HENOCTATKU CyXalOT cepy HuX
IIPUMEHEHUS:

* XJIONOK CHJIBHO CagUTCA NIPH CTUPKE, MHETCSA, MUMEET BBICOKYIO CTEIICHb
3arpsi3HeHMs U 1epopmupyercs;

* JbHSHAS TKaHb OYEHb MHETCS U 0Opa30BaBIIHMECS CKJIAJKH OYEHBb CII0KHO
pasrIaaunTh;

* LIEPCTh HEJIb3sl UCIIOJIB30BATh B JIIO0O0OE BpeMs roja, oHa AepopMUpyeTcs U
M3HAIIUBAETCS;

¢ IOCJIK IIpHU CTUPKE N4ACT YyCAJKY, Majieniiee BOSI[eI‘/JICTBI/Ie BBI3BIBACT ITOABJICHUC
CKJIaAOOK H IIITCH, CKIIOHHBIX K 3arpsA3HCHHUIO.

[TosToMy yKa3aHHBIC BBINIE HETAaTUBHBIC CBOMCTBA MOXXHO YMEHBIIUTH,
n00aBIIsIst B MapJid UCKYCCTBCHHBIE M CHHTETUYCCKHEC BOJIOKHA (BUCKO3a, MTOJIMACTED,
akpui, 6aMOyK) [4].
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AHAJIN3 U OBCYXJIEHUE PE3YJIBTATOB

Hamypanvhvle mranu, HATypajJbHbIE BOJIOKHA COCTOAT M3 OPraHUYECKHX
BEILIECTB, UX TJIABHBIM MPEUMYIIECTBOM SIBIIAECTCS «JblIaNias» W OYEHb BBICOKAS
CIIOCOOHOCTH BIUTHIBATH MOT, OHU UCIIOJIB3YIOTCS B IBEHHOM JIeJIe U B IIPOU3BOJICTBE
KaKJI0M TPYIIIBI XJIOMYaTOOYMaKHBIX TKaHEH: pyOaIiek, OproK, O1y30K U T. JI. ITUPOKO
WCITOJIB3YIOTCS B TIOIIUB OCKIBI. XJIOMYaTOOYMaKHOE TIOJIOTHO BBICOKOM INTIOTHOCTH
(260 1/M2) umcmomb3yeTcsl M 3aHSATHN, CBSA3aHHBIX C IOBBIIICHHOW (PU3MYECKOU
aKTUBHOCTHIO. HenocTaTok — U3roToBIEHHAsI U3 HUX CIEIMaIbHAsA OJE€K/Ia HE OUCHb
JI0JITOBEYHA, OBIBAIOT CIIy4au MHYILIETOCS U YCAIKU.

Caporca — 3a1MIIaeT OT MEXaHUYECKUX MOBPEKICHUM, YCTOWYMBA K THUEHUIO U
MIPEKPACHO JIEPKUT PopMmy.

bpesenm us xnonko6o2o 6010kHa - UICHOIAB3YETCA 11 U3TOTOBIICHHS CBAPOYHBIX
KOCTIOMOB W OJ€XAbl s MeTauryproB. [lonoTHo 00paboTaHO OTHECTOMKUM
CPEACTBOM U KUCIOTOCTOMKOM MPOMUTKOM, UTO JIEJIAET €r0 YCTOMYMBBIM HE TOJIBKO K
BBICOKMM TEMIIEpATypaM, HO U K XUMHUUYECKUM PEAarcHTaM.

@ac — TKaHb NOXOa HA J)KUHCOBYIO, HO rOpa3/io IUIOTHEE U mpouyHee. TKaHb
o0JnazaeT aHTUCTATUYECKUMH CBOMCTBAMU M TIOJIXOJIUT JJISI CAMOT'O BHICOKOTO YPOBHS
3anbiieHHOCTH. O/1eK/1a U3 3 TON TKaHU — OTIIMYHBINA BAPUAHT JIJIsl TOPHOAO00BIBAIOIIUX,
epeBO0OPa0ATHIBAIOIIUX U IIEMEHTHBIX 3aBOJIOB. [5].

CMmewanno 6010KHUCMble MKAHU - COCTOAT U3 COYETAHMSI HATyPAJIbHBIX WU
HCKYCCTBEHHBIX BOJIOKOH, TTPH 3TOM TKaHOE MOJIOTHO UMEET 0YEHb BHICOKOE KaYeCTRO,
ACTETUYHBIA  BHEIIHUHA BHJ U  HECKOJbKO  0Oojee  BBICOKMM  YpPOBEHb
ra3oHENPOHUIIAEMOCTH. braromaps CBOMM BBICOKUM KadecTBaM (IIPOYHOCT,
ACTETUYHOCTh U T. JI.), @ TAK)KE€ HEBBICOKOM IIEHE, OHMU Yallle JAPYTHMX MaTepUasioB
UCIIONB3YIOTCS AJIsI MPOM3BOJICTBA JIEJIOBBIX KOCTIOMOB. YHallle BCero cMecoBas TKaHb
st pabodeit onxexasl coctouT u3 30-35% xionka u 65-70% mnonuscrepa. 1O
COOTHOIIIEHHE XOPOIIO, TOCKOJIbKY OHO MPUAAET XJIONKY €CTECTBEHHOCTh U UEaTbHO
MOAXOIUT ISl BCEX TUIIOB 00paboTKu[6].

TuCu — copepxut 35% xnonka u 65% nonuscrepa, na0THOCTH (120 r/m2).

Cammopu — 65% xnonok u 35% mnommacrep (200 1/M2). U3 Tkanen
M3TOTaBIMBAIOT OJEKIY JUISl KUITUITHO-KOMMYHAJIBHOTO XO3SMCTBA, CTPOUTENECH U
JOPOKHUKOB.

I'pema - coctaB xsonok 53% u nonusctep 47%, (220 r/mM2). BHyTpeHHsISl 4acTh
TKaHU U3TOTOBJICHA U3 HATYPaJIbHBIX BOJOKOH, BHEITHUN YE€XOJ - U3 CUHTETHYECKUX
BOJIOKOH.

Jluopum — 55% xnonok u 45% nonuactep (240 r/m2). TkaHb HE TPOMOKAET IO/
TOKJIEM.
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Konoypa (Cordura) - coctaB mommamua 90%, xmomok 10%, (270 r/m2).
Marepuan o005a7aeT BOJOHEMPOHUIIAEMBIMU CBOWCTBAMH M 00JIaJla€T BBICOKOM
YCTOMYMBOCTBIO K XUMHUYECKUM BelleCTBaM. TKaHb B OCHOBHOM MCIOJIb3YETCS JIS
MOIIIKBA PIOK3aKOB, 00YBH, CHOPTUBHOTO MHBEHTAPS U OJICHK]IbI.

Ilanama Cmpetiv - conepxxkanne xjonka 60%, mommacrepa 40%, (270 t/m2).
[TpouHBIN «ABIIIALIAID, XOPOIIO AEPXKUT (POpMY U HE pacTsiruBaercs. TkaHb OBICTPO
OTBOJUT BJAary OT Tejia, MO3TOMY €€ YacTO MCIOJIb3YIOT JUIsl NMOLIMBAa CHOPTUBHOM
oaexKbI[7].

Hckyccmeennvie mkanu. VI3rotaBinuBaeTcss H3 OTXOJOB  IMepepabOTKU
LEJUIIOJIO3b] M HAaTYPaJbHBIX BOJOKOH — BHUCKO3bI, MOJAJIA, alleTaTHOrO Ienka. OHH
XOpOILO NPOIYCKAIT BO3yX U BJary, IPUSATHBI HA OIyIlb, HE MHYTCSI M YCTOMYHBBI K
uctupanuto. Henmocratkom sBisiercss o00pa3oBaHHE TpaHysl HAa TOBEPXHOCTH.
CuHTEeTHYECKHE BOJIOKHA, IOJIYYEHHBbIE B pE3yJbTaTe€ XUMHUYECKOW MepepadoTKu
YIJIEBOJOPOIOB, XapaKTEPU3YIOTCS BBICOKOW CTOMKOCTBIO K HCTUPAHUIO, IPOYHOCTHIO,
MaJioi ycaakoi u o0pazoBaHUEM CKIIAJOK [8].

CunreTnueckue TKaHu. VX Mony4aroT U3 BUCKO3HBIX, alle€TaTHBIX, TPHALIETATHBIX
BOJIOKOH, MPUYEM MOTYT OBITh pa3iMyHble UX KOMOMHALKU. DTOT MaTepHall MOXKET
MMETh JIMArOHAJIBHOE, CAPKEBOE M NpAMOE meperuiereHue Hure. OH oTimMyaercs
CIIOCOOHOCTBIO ANEKTPU30BATHCA U HEYCTOWYUB K TPEHUIO.

Ectp npodeccrun, B KOTOPBIX AJis1 CHEUOAEKIbl MOXHO HCIOIb30BATh TOJIBKO
OIMH W3 TKaHeW JTOM Karteropuu. Hampumep, crnenumanucraM, MMEIOIIUM €TI0 C
BBICOKUMU  TEMIIEpaTypaMH, CBapKOW  WJIM  HAarpeTbiIMU  IMOBEPXHOCTSIMH,
PEKOMEH IyeTCsI UCII0JIb30BaTh JUIsl paboueil 0JeX bl XJI0MIaTo0yMaXKHble TKaH! WIN
KOMOMHAIIMIO XJIONKA U JIbHA. DTO CBSA3aHO C TE€M, YTO B YKa3aHHBIX BBIIIE yCIOBUSIX
pabourie MOTYT CKUTaTh WJIH IJIaBUTh UCKYCCTBEHHBIE U CMEIIAHHbIE MAaTEPUAIbl, YTO
HE J0MyCKAeTCsl MpaBUJIaMUA TEXHUKU 0€3011acHOCTH [9].

Taomnuma-1
Ne | Ha3Banwue TkaHu CocTtaB TKaHU [TnoTHOCTH  TKaHHW,
I/KB.M. M

1 Temm XJIOTIOK - 49% 220
nomacTep - 51%

2 Cmsy - Xnormok 23% 139
nomacTep - 7 1%

3 Oxcdopa nonumactep - 100% 125

4 [Mapx nonuacrep - 100% 180

5 ['abapauu nomacrep - 100% 180

6 TuCn XJIOTIOK - 23% 120
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nomactep - 7 1%

7 Duspa 240T nosmmactep - 100% 100

8 [Monkmanka 190T nonmacTep- 100% 60-65

9 | AcrakoHn nonumacrep - 100% 110

10 | Foremen nomudcTep - 67% | 260
xJyionok - 33%

11 | [Hommamung nosmmactep - 100% 300

12 | Kionman Kmonman mnommacrep | 245

- 65% xuomok - 35%

BbIBO/JIbI U NPEJIVIOKEHU S

B 3akioueHre oTMETHM, YTO MPUMEHEHUE BBIIIICYKA3aHHBIX MATEPUAIOB 3aBUCHUT
OT UX COCTaBa U (PU3UKO-XUMUYECKUX CBOMCTB. JIerkas mpoOMBIIIUIEHHOCTD SIBIISIETCSA
BaXKHEHIIEH 3a71aueil 5KOHOMUYECKOTO pOCTa, KOTOPasi 3aKIIF0YAETCs B MOJIEPHUBAIINH
MPOM3BOJACTBA M TIOBBINICHWW KOHKYPEHTOCTIOCOOHOCTH €ro  MaTepHAIbHO-
TEXHUYECKOM 0a3bl 3a CYET BHEIPEHUS MEPEIOBBIX TEXHOJOTHH (B TOM YHCIIE HOBBIX
MaTepHaoB, HAHOTEXHOJIOTHI W TEXHOJOTHH HAaHOMATepHajoB). chepa yCIyr B HEM
Oynetr OoJiee KayeCTBEHHOW. B 3TOM ciyuae yBenumdyeHue pazHOOOpa3us MECTHOU
MPOJIYKIIMU U TOBBIIIICHUE €€ KauecTBa /10 He0OXOAUMOT0 YPOBHS IIPHU MPOU3BOJICTBE
CHEIUaIbHOM OJIeKIbI, KOTOPYIO MbI MpejjaraeM, YJCHIEBUT HAaIlld BHYTPEHHUE
PBIHKK U TIpuHEceT Oosbiiie KoMdopTa HaceneHuto. [lotomy uTo ObII0 ObI CO37aHO
MHOTO pabO4HMX MECT, €clid Obl U ChIPhE, U MPOAYKIIHS MPOU3BOIMINCH HA MECTHBIX
IIIBEHHBIX MPEANPUITHIX, KOTOPBIMHU MOJIB3YIOTCS MTPEACTABUTENH BCEX cep yCIyT u
mpou3BOACTBA. Bce mccienoBaHust U MCCIIEIOBaHMS, HANpaBlIeHHbIC Ha 3TO, OyIyT
HOBOCTBIO [UIsl TIPEACTaBUTENCH Bcex cdep OeATEIbHOCTH, CO3JAI0MIMX B BEK
TEXHOJIOTM HOBBIC BHJBl BBICOKOKOHKYPEHTHOM OJIEXkIbl, 0OECIICUUBAIOIINX €€
HAJICKHOCTh, CO3/IAIOIIMX PAlMOHAIBHYIO KOHCTPYKIIMIO, pa3pabaThIBAIONINX
ONTUMAJIbHBIE TEXHOJIOTHYECKUE TTapaMeTPhl, YBEINUMBAIOIIUX BUIBI CIICII. OJICHKIbI
U yIydIlIeHUE €€ TTOKa3aTeNel SBISETCS OJJTHOM U3 aKTyaJbHbIX HAYYHO-TIPAKTHYECKUX
3ajad.
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ABSTRACT

The article is dedicated to the development of an intelligent system for detecting
anomalies in network traffic using machine learning methods. It examines in detail the
relevance of this problem for ensuring cybersecurity, analyzes the shortcomings of
existing manual approaches, and justifies the need for automated solutions.

The article describes the architecture of the developed system, including
components for traffic capture, data preprocessing, model training based on the One-
Class SVM algorithm, and automatic adaptation to network changes. Special attention
is paid to the process of anomaly detection, model quality assessment, and mechanisms
for monitoring and alerting about detected incidents.

Keywords: anomaly detection, network traffic, cybersecurity, machine learning,
One-Class SVM, automatic adaptation, data preprocessing, performance evaluation.

1. INTRODUCTION
In the era of digital technologies and ubiquitous Internet connectivity,
cybersecurity issues are becoming increasingly relevant. One of the key problems in
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this area is the detection of anomalies in network traffic, which may indicate potential
threats such as cyberattacks, network intrusions, or unauthorized actions. Timely
detection of these anomalies plays a critical role in protecting information systems and
preventing damage.

Traditional methods of network traffic analysis, based on manual monitoring and
searching for known signatures, are becoming increasingly labor-intensive and
inefficient in the face of continuously growing volume and complexity of data. This
necessitates the need for automated and intelligent solutions capable of detecting
anomalies in network traffic quickly and accurately.

The purpose of this article is to present a solution based on machine learning
methods for effective detection of anomalies in network traffic. The described model
uses the One-Class SVM (Support Vector Machines) algorithm to classify network
packets into normal and anomalous, as well as a mechanism for automatic adaptation
of the model to changes in traffic. In addition, the article reveals the system
architecture, key technological components, and methods for evaluating its
effectiveness.

2. RELEVANCE OF THE TASK

Ensuring cybersecurity is one of the key tasks in the modern digital world.
Anomaly detection in network traffic plays an important role in this process, as it
allows timely identification of signs of potential threats, such as hacking attempts,
malware distribution, DDoS attacks, and other network intrusions.

Timely detection of anomalies in network traffic allows taking necessary
measures to prevent damage to information models, protect confidential data, maintain
the operability of critical services, and minimize financial losses. This makes the task
of anomaly detection extremely important for organizations seeking to ensure reliable
protection of their IT infrastructures.

However, manual analysis of large volumes of network traffic is becoming an
increasingly complex and labor-intensive task. Constantly growing data streams, the
diversity of network protocols, and constantly changing traffic characteristics
significantly complicate the process of manually identifying anomalies. It becomes
increasingly difficult for a human expert to promptly and effectively identify
suspicious activities among a huge number of network events.

These problems necessitate the need for automated and intelligent methods of
anomaly detection in network traffic. Systems based on machine learning algorithms
are capable of analyzing large volumes of data, identifying complex patterns and
anomalies, and adapting to changes in the nature of network traffic. This approach
allows significantly improving the efficiency and promptness of detecting potential
threats, thereby enhancing the overall level of cybersecurity of the organization.
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3. ADAPTIVE MODEL FOR ANOMALY DETECTION IN NETWORK
TRAFFIC
The proposed adaptive model for anomaly detection in network traffic consists
of several key components, each of which plays an important role in the overall
process:
Network traffic collection and analysis module:
e Uses the Scapy library to capture and process network packets in real-time.
¢ Analyzes information about the source, destination, and size of packets, forming
a dataset for further analysis.

Metwork Data Collection

v

Extraction of signs

v

Preliminary processing

v

Anomaly detection

v

Model evaluation

v

Adaptation and renewal

¥

Notice Warnings

Fig.1. Scheme of adaptive mobile

Data preprocessing:

e Applies NumPy and Pandas libraries to transform raw network traffic data into
a structured format suitable for machine learning.

e Creates additional features based on network packet characteristics, enriching
the original dataset.

e Standardizes data using the Scikit-learn library to ensure correct operation of
machine learning algorithms.
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Anomaly detection model:
e Uses the One-Class SVM (Support Vector Machines) algorithm from Scikit-
learn to classify network packets into normal and anomalous.
e Trains the model on normal network traffic data to identify deviations from
established patterns.
Model adaptation module:
e Tracks changes in the nature of network traffic and periodically updates the
trained model using the latest data.
e Ensures maintaining high accuracy of anomaly detection in a dynamically
changing network environment.
Monitoring and alerting module:
e Integrates with a Telegram bot to send notifications about detected anomalies.
e Saves additional information about anomalies (source, destination, packet size)
in CSV files for further analysis.
e Monitors the use of system resources (CPU, memory) to ensure stable operation.
The logic of the model consists of continuous capture and analysis of network
traffic, detection of anomalies using the trained One-Class SVM model, and automatic
adaptation of the model to changes in traffic. When anomalies are detected, the model
immediately sends notifications via Telegram and saves detailed information about
them. Thus, this solution provides timely detection and notification of potential threats
in the network infrastructure.

4. ANOMALY DETECTION ALGORITHM

After researching various machine learning algorithms, we developed an
adaptive anomaly detection model based on a modified One-Class SVM (Support
Vector Machines) method.

Based on the classical One-Class SVM algorithm, several improvements and
enhancements were made:
— Addition of online learning. We modified the algorithm to include the possibility
of online learning. This allows the model to dynamically adapt to changes in network
traffic and update its parameters without the need for complete retraining on all
historical data.
— Improved data processing. Methods of data preprocessing and scaling were
improved, including more efficient generation of additional synthetic features using
signal processing techniques and statistical methods.
— SVM kernel optimization. We optimized the choice of SVM kernel (function for
transforming data into a higher-dimensional space) for more accurate separation of
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normal traffic and anomalies, taking into account specific characteristics of network
data.

— Model ensembling. To increase accuracy and resistance to noise in the data, we
combined several One-Class SVM models into an ensemble using voting and
averaging methods.

These improvements and modifications allowed significantly increasing the
model’s performance in the task of detecting anomalies in network traffic compared to
the basic One-Class SVM algorithm.

To evaluate the quality and effectiveness of the model, the following criteria and
metrics were developed:

1.  Anomaly detection accuracy. The proportion of correctly classified
anomalies among all detected anomalies was evaluated.

2. Anomaly detection completeness. The proportion of detected anomalies
among all real anomalies in the test data was evaluated.

3. F1-measure. A combined metric that takes into account both accuracy and
completeness to obtain a balanced assessment of model quality.

4, Data processing speed. The time required to process and analyze the
network data stream in real-time was evaluated.

5. Computational resource requirements. The model’s requirements for
RAM, processor power, and other computational resources were evaluated.

.1 1
One-Class SVM formula: min - |w|/*+—Y1, & -
w,p.& 2 vn !

subject to (W, p(x;)) = p—¢;,5, =0
where:
- wi is the weight vector defining the separating hyperplane;
- p is the hyperplane offset;
~ & are “soft margin” variables allowing for outliers in the data;
- v is a parameter setting the proportion of allowable outliers (anomalies) in the
training data;
~ nis the number of training examples;
- @(x) is the transformation function mapping the original data x; to a higher-
dimensional space.
5. MODEL QUALITY ASSESSMENT
To evaluate the effectiveness of the One-Class SVM algorithm in anomaly
detection, the “classification report” metric from Scikit-learn is used. This metric
calculates indicators such as precision, recall, and F1-measure, which allow judging
the quality of classification of normal and anomalous packets. In addition, the 99th
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percentile of packet sizes is used as the ground truth for anomalies, which allows
determining the “ground truth” for model evaluation.

Conducted experiments and testing on real network data sets showed that the
developed adaptive model provides high accuracy of anomaly detection (over 95%),
good completeness (about 90%), and competitive performance compared to other
modern methods. Moreover, the model demonstrates scalability and the ability to work
in real-time with high data transfer rates.

5.1. Automatic model adaptation

The developed adaptive model has the following advantages:

Ability to process large volumes of data in real-time: the model is capable of
efficiently processing and analyzing huge volumes of network data coming at high
speed, which is critically important for timely anomaly detection.

Adaptivity and online learning capability: thanks to the possibility of online
learning, the model can dynamically adapt to changing network conditions and new
types of anomalies, constantly improving its performance.

High detection accuracy: the used machine learning algorithms, such as
isolation forest, are able to effectively identify complex and rare anomalies in network
traffic with high accuracy.

Scalability: the model is designed with scalability requirements in mind,
allowing it to handle growing data volumes and expansion of network infrastructure.

Flexibility in feature extraction: The model allows flexible definition and use of
various feature sets for anomaly detection, which increases its effectiveness in various
application scenarios.

Integration with security systems: the model’s output can be easily integrated
with existing security systems, such as intrusion detection systems (IDS) and intrusion
prevention systems (IPS), for more effective network protection.

Reduction of false positives: thanks to the use of machine learning algorithms
and an adaptive approach, the model is able to minimize the number of false positives,
which reduces the load on security personnel.

These advantages make the developed adaptive model an effective and flexible
solution for detecting anomalies in network traffic, capable of dealing with modern
challenges and threats in the field of network security.

One of the key advantages of the proposed model is its ability to automatically
adapt the anomaly detection model to changes in network traffic. This is an important
feature, considering that the nature of network traffic is not static but constantly evolves
over time.
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Table 1. Table with model performance metrics before and after adaptation

Metric |Before adaptation||After adaptation
Precision 0.87 0.95
Recall 0.84 0.90
F1-measure 0.85 0.93
5.2.  Monitoring and alerting model
5.3.

To increase the effectiveness of responding to detected anomalies in network
traffic, the model is integrated with a Telegram bot for sending notifications. This
allows timely informing responsible persons about identified potential threats.

When anomalies are detected, the model generates a detailed message containing
the following information:

— Source of the anomalous packet (source IP address)
— Destination of the anomalous packet (recipient IP address)
— Size of the anomalous packet

This message is sent to a specified Telegram chat using the python-telegram-bot
library. This ensures prompt notification of responsible specialists about detected
violations, allowing them to take necessary response measures in a timely manner.

In addition, the developed software system, based on the proposed model,
implements a mechanism for saving additional information about anomalies in CSV
files. For each detected anomaly, the model saves a detailed description of the packet
(source, destination, size) in a separate CSV file. This allows accumulating detailed
data about anomalies for further analysis and investigation.

To ensure stable operation of the system, it also implements monitoring of
system resource usage. Periodically, measurements of central processor (CPU) load
and random access memory (RAM) consumption are taken. This information is
recorded in logs, which allows identifying possible bottlenecks in system performance
and taking timely measures to optimize its operation.
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Graph of system resource usage
during operation
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Fig.2. Graph of system resource usage during operation

This graph (Fig.2.) clearly demonstrates the dynamics of system resource
consumption (CPU and RAM) during the operation of the anomaly detection system.
It can be seen that resource usage remains within normal limits, not exceeding 70-80%,
which indicates stable performance of the solution.

Thus, the comprehensive monitoring and alerting model ensures timely response
to detected anomalies, accumulation of detailed data for subsequent analysis, as well
as control over the state of the anomaly detection system itself. This increases the
effectiveness of cybersecurity and reduces the risk of damage from potential attacks.

6. CONCLUSION

A model for detecting anomalies in network traffic based on the One-Class SVM
method has been developed. Experiments conducted on real CICIDS2017 data
demonstrated high efficiency of the proposed model. It achieved 95% accuracy, 92%
recall, 0.93 F1-measure, and 0.97 ROC-AUC value, which indicates the ability to
reliably identify both known and new types of attacks without prior knowledge of
possible threats.

A comparative analysis of One-Class SVM with other anomaly detection
methods, such as statistical approaches, rule-based methods, and traditional two-class
classifiers, was conducted. The results showed that One-Class SVM has several
advantages, including the ability to train only on “normal” data, flexibility in detecting
new types of attacks, and high performance on test data. Key concepts and formulas
underlying the One-Class SVM method were studied, including non-linear data
mapping, optimization functional, problem constraints, and methods for solving the
dual optimization problem. A detailed understanding of the mathematical foundations
of the algorithm allowed for effective tuning and optimization of its operation.
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Systems for practical application of anomaly detection in network traffic using
One-Class SVM have been developed. The proposed solutions were implemented in
monitoring and cybersecurity systems of several organizations, demonstrating the
ability to timely identify and block various types of malicious activity.
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ANNOTATSIYA: Mazkur magolada faktorial tushinchasi tahlili va uning turlari
hagida mislollar berilgan. Bu magola orqali ba’zi olimpiada masalalarni oson
hisoblashiz mumkin. Albatta Faktarial va uning turlari hagida o ‘rganasiz.

Kalit so“zlar: Faktorial, superfaktorial, giperfaktorial, primefaktorial, ikkilamchi
faktorial, subfaktorial.

AHHOTAI[HA: B oannoti cmamve npedcmasiena un@opmayus 0 paxmopHom
ananusze u e2o eudax. Hexomopwie onumnuaonsle 3a0a4u MONCHO JIe2KO PacCcuumamsp
C NOMOUBIO SMOLL CIMANbU.

Knioueevie cnosa: @Daxmopuan, cyneppaxkmopuan, — eunepghaxkmopuai,
nepeUYHbL (hakmopua, 8MopuYHbli hakmopuan, cyogpaxmopuail.

ABSTRACT: This article provides information about factorial analysis and its
types. Some Olympiad problems can be calculated easily through this article.

Key words: Factorial, superfactorial, hyperfactorial, primefactorial, secondary
factorial, subfactorial.

Kirish: Ushbu magolada misol va masalalarda faktarial belgisidan foydalanib
yechishni o‘rganamiz. O‘ylaymizki, ushbu maqola har bir yosh matematik uchun
foydali bo‘ladi. Faktarial mavzusidan bilimlarini mustahkamlab oladi.

Faktorial so‘zi inglizcha “factos” so‘zidan olingan “ko‘paytuvchi” degan
ma’noni anglatadi. “Faktorial” atamasini dastlab fanga fransuz matematigi va

siyosatchi Antuan Argobast 1800-yilda, undan keyin esa 1 dan boshlab n gacha
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bo‘lgan natural sonlar ko‘paytmasini n! ko‘rinishida belgilashni 1808- yilda yana
fransuz matematigi Kristian Kramp taklif gilgan va foydalangan. Faktorial asosan
matematikaning kombinatorika, ehtimollar nazariyasi, sonlar nazariyasi va funksional

analiz bo‘limlarida ko‘p foydalaniladi.

ANALIZ VA NATIJALAR
1-misol.Quydagi ayniyatni isbotlang.

1-114+2-214+3-3l+-4+n-nl=mn+1D!-1
Yechish: Ma’lumki 1-2-3-...-n = n!ifodani (n + 1) ga ko‘paytirib
yuborsak,
nl-(n+1)=m+1)!
n'n+nl=Mn+D!I'=nl'n=mn+1)!—n!

1-1!'=2!-1!
2-21=31-2!
+{ 3.31241—31 =>O+D-U=mn+1)-1
nl-n=(n+1)!—nl
isbot tugadi.
Bu maqolada faktorialning turlarini keltirib o‘tamiz:

Superfaktorial.

Superfaktorial tushunchasini fanga 1995-yilda Neyl Sloan va Simon Pluffe olib
Kirgan.
N sonining superfaktoriali bu n dan katta bo‘lmagan sonlarning faktoriallar
ko‘paytmasiga teng
SF(n) = [Ir=1 k!

masalan: SF(4) = 1!-2!-3!-4! = 288
Giperfaktorial
Giperfaktorial tushunchasini dastlab 2000-yili Genri Bottomli tomonidan
Kiritilgan.
N sonining giperfaktoriali bu n dan katta bo‘lmagan sonlarning

superfaktoriallar ko‘paytmasiga teng. U quydagicha ifodalanadi.
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Masalan:
GF(4) = SF(1)-SF(2)-SF(3)-SF(4) =1-2-12-288 = 6912

Prime faktorial.

Natural sonning prime(tub) faktoriali 2 xil ko‘rinishda beriladi.

1. P,# - dastlabki n ta tub sonlarning ko‘paytmasi P,# = 2-3-5-7 = 2310 bilan
aniglanadi.

2. #n yoki n# ko‘rinishida berilib bunda n dan katta bo‘lmagan barcha tub sonlar
ko‘paytmasiga teng bo‘ladi. #9 =9# =2-3-5-7

Ikkilamchi faktorial.

Agar berilgan n!! faktorialda n toq son bo‘lsa, n!! n gacha bo‘lgan toq sonlar
ko‘paytmasiga, n juft son bo‘lsa, n!! n gacha bo‘lgan juft sonlar ko‘paytmasiga
teng bo‘ladi.

Al=2-4=8, 5l=1-3-5=15, on=1
1-Umumiy goida:

0o _ne(m=k)-(n—2k) .. (nmodk)
- '_{ n-m—k)-(n—2k)-.-k

——

k

1-holda: n soni k soniga bo‘linmasa
2-holda: n soni k soniga bo‘linsa 10!!! = 10 %7 x4 x 1 = 280
121M =12+ 8 x4 = 384

2-Umumiy qoida: n ... ! uchun k>n bo‘lsa, n L..I=n bo‘lad.
k k

Subfaktorial.
Subfaktorial quydagicha belgilanib

_\n
Lo lyl a4+
31 5l

1
!n=n!(1—§+2! TR !
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1
1=11-5)=0

1 1
'2=2'(1—F+§)=0

formula orgali hisoblanadi.

Qo‘shimcha hisoblash formulalari.

(-Dk
k!

2. In=nln—1)+ (—-1)"n!
3. In=n-D[I(n—-1)+!(n—2)]
4

CIn=]

=

In=n! Y1

n'+1
|

e
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ZINELBULOQ KONI TALK-MAGNEZIT XOMASHYOSINI
FLOTATSIYALASH BORASIDAGI TADQIQOT NATIJALARI
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Annotatsiya. Ushbu magola kimyo sanoatida keng foydalaniladigan talk va
uning magnezitli cho ‘kmalarini ajratishga bag’ishlangan. Illmiy tadqgiqot ishida
Qoraqolpog ‘iston respublikasidagi Sulton Uvays tog’ tizmasida markaziy gismida
joylashgan Zinelbulog koni talk-magneziti asosida flotatsiyalash orgali talk
kontsentratini ajratishning imkoniyatlari ochib berilgan. Bunda flotatsiyalash
yordamida olingan talk kontsentrati, magnezitli cho ‘kma va magnetik brikmalarini
rentgenografik va 1Q spektrometrik tahlillari  yoritilgan. Namunalarning
rentgenografik tahlillarda olingan tahlil natijalarini 1Q spektroskopiya natijalari ham
tasdigladi.

Kalit se‘zlar: talk-magnezit, flotatsiya, magnezit, talk, magnitli seperatsiya,
rentgenogramma, spektr.

Annomayun. Jlannas cmamvsi NOCEAWEHA PA30ENEHUND MANbKA U €20
MA2SHE3UmMOoBbIX  0CAOKO8, KOMOpbvle WUPOKO UCNOIb3VIOMCA 8  XUMUYECKOU
npomviuieHHocmu. B nayuno-ucciedosamenvckoii pabome 8vl81eHA 803MOHCHOCHb
8blO€IeHUsL MALKOBO2O KOHYeHmpama @aomayueli Ha OCHOB8e MAbK-MACHE3UmMa
PYOHUKA 3uHenbOYNIOK, PACHONONCEHHO020 8 YEeHMPAIbHOU YaACmu 20pHO20 Xpebma
Cynman-Ysaiic 6 Pecnybauxe Kapaxannaxcman. Ilpusedenvr penmeeno- u HK-
cnekmpomempuieckue aHaIu3bl maibKo8020 KOHYEHMpama, MAacHe3umoB8o20 0caoka
U MAcHUMHBIX OpuKemos, NoOAY4eHHvlX ¢romayuel. Pe3ynomamoul ananusa,
NOJIyYeHHble NPU PEHMEEeHOCMPYKMYPHOM aHalu3e 00pasyos, Ovliu NoOmeepHCOeHbvl
makoice pezynomamamu UK-cnexkmpockonuu.

Knioueevie cnosa: manvk-macnesum, ¢gromayus, MacHeum, —majvk,
MAZHUMHAA cenapayusi, penmeenozpagus, cnekmp.
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Annotation. This article is devoted to the separation of talc and its magnesite
precipitates, which are widely used in the chemical industry. The possibility of
separation of talc concentrate by flotation on the basis of talc-magnesite from
Zinelbulok mine, located in the central part of the Sultan Uwais mountain range in the
Republic of Karakalpakstan, was revealed in the scientific research work. X-ray and
IR spectrometric analyzes of talc concentrate, magnesite sediment and magnetic
briquettes obtained by flotation are covered. The results of the analysis obtained in the
X-ray analysis of the samples were also confirmed by the results of IR spectroscopy.

Key words: talc-magnesite, flotation, magnesite, talc, magnetic separation,
radiograph, spectrum.

KIRISH

Respublikamizning Kimyo sanoatida bir gator mineral o*g‘itlar ishlab chigariladi.
Karbamid, ammoniy selitrasi, ammoniy sulfat, kaliyli o‘g‘itlardan kaliy xlorid shular
jumlasidandir, Ammo, O°‘zbekiston Respublikasi hududida ishlab chigariladigan
mineral o‘g‘itlar ichida o‘simliklarning vegetatsiya davrida zarur bo‘ladigan magniy
elementlari juda kamdir [1;126 b., 2]. Respublikamizda «Maksam-Chirchik»
aksiyadorlik jamiyatida (N:P,0s:K,0:Mg0O=10:5:20:6) geksagidrat magniy sulfat
MgSQO,-7H,0 ishlab chiqgariladi lekin u ichki bozorni to‘lig ta’minlay olmaydi [3; 53-
57-b., 4; 16-21-b]. Shuning uchun ham bugungi kunda magniyli o‘g‘it olish masalasi
dolzarb muammolardan biri hisoblanadi.

Respublikamizda tarkibida magniy saglovchi xomashyolar asosida mineral
o‘g‘itlar ishlab chigarish borasida bir gancga olimlar Jizzax viloyati joylashgan
Arvaten serpentinitini sulfat hamda sulfat nitrat kislotali gayta ishlash orgali
bog‘lovchi materiallar hamda mineral ug‘itlarga noorganik qo‘shimchalar olish
borasida tadgigotlar olib brogan [5;12-27-b.,6;102-109-b]. Ularning ma’lumotlariga
ko‘ra serpentinitlarni parchalashda 20-50% konsentratsiyali kislotalarning 80:30
(H2S04: HNOs) nisbatda go‘llash mumkin. Kislotalarnig umumiy sarf me’yori —110%
stexiometrik migdorida 120 dagiga mobaynida parchalanadi [7; 1619-1627-b]. Talk va
talk-magnezit mineraliga boy konlar asosan Qoragalpog‘iston respublikasidagi Sulton
uvays tog‘ tizmasida joylashgan bo‘lib, bu Zinelbulog konini o‘z ichiga oladi. Ushbu
konning ma’danlari talk-magnezit toshidan iborat.

Magniy birikmalarini asosiy ishlab chigaruvchilari Xitoy, AQSh, Janubiy Koreya,
Malayziya, Isroil, Braziliya, Ukraina, Serbiya hamda Mustagil Davlatlar
Hamdo‘stligida Rossiya va Qozog‘iston xisoblanadi. Ushbu davlatlar tomonidan ishlab
chigarilayotgan magniy birikmalarini 86% magnezit, 9% dengiz suvlari va 5% karnalit
xomashyolariga to‘g‘ri keladi [8; 720-b., 9].
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NATIJA. Zinelbulog koni talk-magnezitini flotasiya gilib undan talk konsentrati
va magnezit saglovchi bo‘tga ajratib olishga garatilgan tadgiqgotlar olib borildi. Talk-
magnezit tarkibidagi talk zarralapining 1,4 mm dan kichik o‘lchamda bo‘lishi va 15
dan optig yondosh minerallarning mavjudligiga asoslanib, uni flotasiyalash orqgali talk
konsentratiga hamda magnezitli bo‘tgaga ajratildi. Ushbu usulda talkli rudalarni
boyitishda, nafaqgat tarkibdagi asosiy komponent talk konsentratlarini, balki ko‘p
magsadlarda ishlatiladigan yondosh komponentlar konsentratlarini ajratish mumkin
bo‘ladi.

Tadqiqotlarda dastlab talk—magnezit xomashyolari 0,1 mm dan kichik zarracha
hajmiga gadar maydalandi so‘ngra talk konsentratini ajratishda flotasion reagentlar
sifatida natriy oleat, sosno moyi va kerosinlardan foydalangan holda flotasiyalash
jarayonlari olib borildi. Ushbu japayonda ajratilgan mahsulotlarning asosiy
ko‘rsatkichlari quyidagi 1, 2, 3- jadvallarda keltirildi.

200 gr Talk-magnezit xom ashyosining Natriy oleat bilan
flotatsiyalash tajriba natijalari

1-jadval
Vaqt Flotatsiya vaqti, min
30 45 60 75
tarkib m (gr) % m (gr) % m % m %
(gr) (9r)

Talk 57,2 29,8 63,6 33,7 67,8 441 69 46,1

Magnezit 115,9 60,7 109,3 55,8 106,3 55,3 104 53,3

Temir oksidlari 19,6 9.5 19,8 10,5 20,1 10,6 21 10,67

1-jadvaldan ko‘rinib turibdiki, flotatsiya jarayoni 30 dagigadan 75 dagigagacha
cho‘zilganda talking chigishi 29,8 % dan 46,1 % gacha oshishi kuzatilgan ya’ni, 1,2
marta ortishi kuzatilgan.Yo‘qotilishning o‘rtacha giymati 3,3% ga teng.

200 gr Talk-magnezit xom ashyosining Sosna moyi bilan flotatsiyalash tajriba

natijalari
2-jadval
Vaqt Flotatsiya vaqti, min
30 45 60 75
tarkib m (gr) % m % M % m %
(9n (gn) (9n

Talk 43 21,7 45,63 23,4 47,97 24,6 49,83 25,3
Magnezit 136 68,7 130,65 67 127,3 65,3 121,2 66,1
Temir oksidlari 19,6 9.5 18,8 9,6 19,7 10,1 19,7 10,1
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2.2-jadvaldan ko‘rinib turibdiki, flotatsiya jarayoni 30 dagiqdan 75 dagigagacha
cho‘zilganda talking chigishi 21,7 % dan 25,3 % gacha oshishi kuzatilgan ya’ni, 1,16
marta ortishi kuzatilgan.Y o‘qotilishning o‘rtacha giymati 3,3% ga teng.

200 gr Talk-magnezit xom ashyosining kerosin bilan flotatsiyalash tajriba

natijalari
3-jadval
Vaqt Flotatsiya vaqti, min
30 45 60 75
tarki m (gr) % m (gr) % m (gr) % m (gr) %
Talk 45,52 23,3 48,63 25,3 50,23 26,2 56,8 29,7
Magnezit 130,12 66,7 126,51 64,7 120,2 66,1 116,2 60,6
Temir oksidlari 18,7 10 18,9 10,63 19 10,6 19,7 10,5

Olib borilgan flotasiyalash jarayonlarida eng intensiv flotoreagent sifatida Natriy
oleat ekanligi aniglandi. magnezitli cho‘kmani ajralishi 29,56-55,3% gacha bo‘lishi
aniglandi. Flotasiyalash jarayonlarida natriy oleat, sosno moyi va kerosinlardan
foydalanilganda ajratilgan magnezitli cho‘kmaning maksimal ajralishi natriy oleat
flotoreagenti ishtirokida flotasiyalash jarayonida kuzatildi. Shuningdek, ajratilgan
magnezitli xomashyolar tahlil gilinganda tarkibdagi magnezitning ulushini 53,70% dan
33,74% gacha kamayishi aniglandi. Flotasiyalash jarayonida ajratilgan talk konsentrati
tarkibidagi talkning ulushi xam 91,39% dan 71,01% gacha ya’ni 1,29 martagacha
kamaydi.

Ushbu ma’lumotlardan ko‘rinib turibdiki oddiy sharoitda talk-magnezitni natriy
oleat flotoreagenti yordamida flotasiyalash qolgan flotoreagentlarga nisbatan samapali.
Ushbu flotoreagenti bilan olib borilgan flotasiyalash jaryonida magnezitli
cho‘kmaning ajralishi 59,45% ni tashkil gildi. Ajpatib olingan magnezitli bo‘tqa taxlil
gilinganda uning tapkibi Si0,-39,15%, Mg0-39,46%, Fe,03-5,93%, A1,03-2,42%,
Ca0-2,78%, Mn0-1,62%, Zr0O,-1,78%, SO3-1,34%, NiO-1,56 va H,0-3,96% ga
tengligi aniglandi.

Tadgiqgotlarda talk-magnezit xomashyosidan magnezitni ajratib olishda natriy
oleat flotoreagenti bilan flotasiyalash jarayonini optimal shapoitlarini aniglash
magsadida flotoreagent miqdori, jarayon harorati va uning davomiyligi kabi
ko‘rsatkichlarni aniglashga qgaratildi.
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Dastlab flotasiyalash jarayoniga harorat va flotoreagent miqdorining bog‘ligligi
o‘rganildi. Jarayon harorati 20-30°C gacha va flotoreagent migdorlari 50-250 g/t gacha
olib bopildi

Flotasiya jarayonining davomiyligini o‘rganish natijalar 4-jadvalda keltirildi.

Jarayon davomiyligining flotatsiya darajasiga ta’siri

4-jadval
Ne Jarayon Flotatsiya jarayoni natijalari, %
h vaqti,min
Talk Magnezit

1 30 29,8 60,7
2 45 33,7 66,3
3 60 44,2 55,8
4 75 46,1 53,9

Jadval ma’lumotlariga ko‘ra jarayon davomiyligi 30 dan 75 dagigaga
oshirilganda magnezitli cho‘kmaning ajralishi 1,07 martaga kamayib, 57,44% dan
50,14% bo‘lishi kuzatildi. Talk konsentratini ajralishi esa aksincha 42,56% dan
49,86% gacha oshdi.

Ushbu ma’lumotlar asosida flotasiyalashning optimal vaqti 15-30 dagiga deb
belgilandi. Jarayonda talk-magnezit rudasidan magnezitli cho‘kmani ajratish
jarayonidagi asosiy ko‘rsatkichlar tahlil gilinganda, cho‘kmaning ajralishi 59,45% ni
tashkil gildi. Aniglangan optimal sharoitlar asosida tarkibida asosiy gismi magnezit,
gisman ajralmagan talk hamda xlorit minerallari oilasiga kiruvchi kemmereritlardan
ibopat bo‘lgan 1 tonna magnezitli cho‘kmani ajratib olish uchun 1,8 tonna miqdorida
Zinelbulog talk-magnezit xomashyosi kerak bo‘lishi aniglandi. Shuningdek jarayonda
magnezitli cho‘kma bilan birgalikda 0,62 tonna talk konsentrati ajralishi ham
aniglandi. Ushbu usulda tozalash eng yuqori sifatli magnezitli cho‘kma va tal’k
konsentratlarini ajratishga yordam berdi.

Tadgiqgotlarda aniglangan optimal sharoitlar asosida ajratib olingan talk
konsentrati va magnezitli bo‘tga mahsulotlari tahlil gilindi. Tahlil jarayonlari
rentgenfluoresentli spektrometr qurilmasida kengaytirilgan tarzda taxlil qilindi.
Taxlillar natijalari quyidagi 5-jadvalda keltipilgan.
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Flotasiyalash jarayonida ajratib olingan
magnezit va talkning tarkibi

5-jadval
Ne Flotatsiyalashdan hosil bo‘lgan mineral tarkibi , % Jami, %
Magnezit Talk Kalsit Dolomit
1 Cmagfﬁ;; 53,70 27,20 1,34 7,75 100
2 Talk ko‘piki 0,31 91,39 - 1,87 100

Flotatsiyalash natijasida olingan namunalarning 1Q-spektroskopik taxlillari ham
o‘rganildi. 1Q spektroskopiya natijalari namunalarning rentgenofazoviy taxlil
natijalarini yuqorida keltirilgan tarkibga ega ekanligini to‘liq tasdigladi.

Tadgigodlardan olingan ma’lumotlarga tayangan holda xulosa gilib shuni aytish
mumkinki, xomashyo tarkibidagi magnezit, kalsit hamda dolomitlarga tegishli bo‘lgan
CO3% ionlarining 495,71; 746,45 va 1440,83 sm™ sohalardagi deformasion va
1006,84; 549,71 sm sohalardagi valent tebranishlardan hosil bo‘lgan piklairi flotasiya
natijasida hosil bo‘lgan magnezitli cho‘kma na’muna IQ spektrlarida 1541,12; 1006,84
sm sohalardagi kuchli valent tebranishlar va 1716,65; 1506,41; 1446,61; 746,45 va
495,71 sm sohalardagi kuchli defor-matsion tebranishlarni hosil bo‘lganligi jarayonni
to‘liq bo‘lganligidan dalolat bepadi. Shuningdek xomashyo tarkibidagi SiOs2 ioniga
tegishli kuchsiz intensivlikka ega 667,37 sm™ sohasidagi valent va 414,70 sm™
sohasidaagi deformasion tebranishlarni talk konsentrati 1Q spektrida yugori
intensivlikni bergani hamda ushbu 1Q spektrda Si-O-Si bog‘lanishli 2358,94 sm™
sohasidagi valent va 484,13 sm™ sohasidagi deformasion tebranishlarni hosil
bo‘lganligi flotasiyalash jarayonida talk va magnezitli ajratmalar hosil bo‘lganligini
isbotlaydi.

Olib bopilgan tadgiqot natijalariga ko‘pa pH=6-6,5 bo‘lgan muhitda, 20-26°C
haroratda, jarayon davomiyligi 15-30 dagigada natriy oleat flotoreagenti 200 g/t
migdoridan foydalanish talk konsentratini optimal chigishga erishildi. Flotasiya
jarayonida natriy oleat, sosno moyi, kerosin kabi flotoreagentlardan
foydalanildi.Ushbu flotoreagentlardan natriy oleat foydalanish samarali ekanligi
aniglandi.

Magnezitli bo‘tqaning ajralishi o‘rtacha 59,45%, talk konsentratini ajralishi
o‘rtacha 33,43% va magnitli ceperasiyada ajraladigan gismi o‘ptacha 7,12% ekanligi
aniglandi. Yondosh mahsulotlarni olish uchun go‘shimcha xarajatlar talab gilinmaydi,
chunki polimineral xomashyoni gazib olish va gayta ishlash xarajatlari asosiy gazilma
- talk ishlab chiqgarishga qo‘shiladi. Zinelbulog koni talk-magnezitini flotasiyalashda
ajratiladigan ikkinchi mahsulot- talk konsentratini, chigindi deb emas, balki bebaho
talk xomashyosi sifatida tavsiya etishga imkon beradi.
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YIRIK PANELLI BINOLARNI BARPO ETISHDA MONTAJ ISHLARINING
ASOSIY PRINSIPLARI

Dotsent, Djalalova Dildora Nazarbayevna
Toshkent arxitektura — qurilish universiteti
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Annotatsiya: Ushbu magolada ishlarning asosiy sikllari va montaj ishlarini
geodezik ta’minlash, konstruktiv elementlarni o ‘rnatish, ichki devor panellarini
o ‘rnatish, montaj ishlarini tashkil etish, montaj qgilishning umumiy prinsiplari, yirik
panelli binolarni montaj gilishning asosiy sxemalari to ‘g ‘risida yoritib o ‘tilgan.

Kalit sozlar: ichki devor, sikl, montaj, yirik panelli, geodezik ta’minlash,
konstruktiv elementlar, kotlovan, transheya, orayopma.

Montaj ishlarini optimal tashkil etish uchun bino gamrovlarga bo‘linadi, ular oz
navbatida montaj uchastkalariga bo‘linishi mumkin. Bo‘linishning asosiy prinsipi
shundaki - qurilayotgan binoning vertikal bo‘yicha kamida ikkita ish zonasi bo‘lishi
kerak, birinchi zonada konstruksiyalar montaji bajarilsa ikkinchisida birga
bajariladigan jarayonlar bajariladi. Agar qurilish tez muddatda bajarilishi kerak bo‘lsa,
ikkinchi zonada vertikal bo‘yicha pastki gavatlarda montajdan keyingi umumqurilish
ishlari bajarilishi mumkin.

Ko‘p seksiyali binolarni montajini tezlashtirish uchun, bino gamrovlarga va
montaj uchastkalariga bo‘linadi, montaj ishlarini olib borish uchun bir nechta kranlar
band bo‘lishi mumkin. Seksiyalar soni uchtagacha bo‘lgan binolar odatda bitta kran
bilan montaj gilinadi. Ikki va o‘ch seksiyali binolar planda ko‘proqg ikki gamrovga
bo‘linadi va montaj u yerda almashtirilib olib boriladi. Bir seksiyali bir gamrovdan
iborat bino-minoralar ikki montaj uchastkasiga bo‘linib, uchastkalar chegarasi va
kranlar ish zonasi puxta nazorat gilinadi.

1-jadvalda bir seksiyali yirik panelli binolarni namunaviy (tipovoy) gavatini
barpo etishdagi montaj va birga bajariladigan ishlar grafigi keltirilgan. Ishlab chigarish
grafigini hisoblashda gamrovdagi montaj ishlari uchun rejalangan mehnat sarfi juft
butun songa teng, uchastkalardagi ishlarni davomiyligi bir xil va to‘lig ishchi smenalar
soniga teng bo‘lishi kerak. Payvandlash va tutashuv joylarini bekitish ishlari uchun
rejalashtirilgan mehnat sarfi montaj jarayonlarini davomiyligiga karrali bo‘lishini
ko‘zda tutish lozim.
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Ko‘p qgavatli binolarni qurilishida ishchilarni ko‘tarishda va tushirishda yuk va
passajirlar ko‘targichlari ishlatiladi. Ular odatda beshinchi va oltinchi gavat montaj
ishlari to‘gagandan so‘ng o‘rnatiladi va bino balandligi oshishiga garab o‘stiriladi.

Kranlarni binoga Kirishi bo‘lmagan fasad tomonida joylashtirish magsadga
muvofiqdir, chunki binoni barpo etish davrida ishchilarni kiribchigishiga giyinchilik
to‘g‘dirmaslik uchun. Kommunikatsiyalarni binoga kirishi binoga kiriladigan tarafda
loyihalangan bo‘lishi kerak.

Mashinistga front ishlarini yaxshi ko‘rinishini ta’minlash uchun, montaj ishlari
“kranga qarab” bajariladi. Binoning yer ostki gismini barpo etishda minorali kranlarni
go‘llanishi, binoning poydevorlarini chuqurligi 2,5m gacha bo‘lganda tavsiya etiladi.
Yig‘ma Kkonstruksiyalarni montaj joyiga uzatishda to‘g‘ridan-to‘g‘ri transport
vositasidan yoki ob’yekt oldi omborlaridan amalga oshiriladi.

Yangi gavat konstruksiyalarini montajini boshlashdan oldin orayopmalar yuzasi
tekislanadi va gamrovning, ayrim hollarda butun binoning perimetri bo‘ylab devor
panellarini o‘rnatish joylarini aniq rejalash bajariladi.

Chegaradosh tashgi panellarni va ularga tutashuvchi ichki devor panellarini
o‘rnatish vagqtlari orasida uzilish bo‘lishi yaxshiroqdir, chunki bu tashqgi panellar
tutashuv joylariga gidroizlyatsion gatlam yopishtirish va issiq asrovchi paket o‘rnatish
bilan bekitish imkonini beradi.

Montaj gilishning umumiy prinsiplari. Binoning yer ustki gismini barpo etishdagi
montaj ishlari gavatlab olib boriladi, bunda dastlab fazoviy bikir blok hosil gilinadi,
keyingi har bir gavatni montaj qilish esa oldingi gavatni yuk ko‘taruvchi
konstruksiyalarning tutashuv  joylaridagi yaxlitlangan betonning loyihaviy
mustahkamligi kamida 70% ni egallagandan so‘ng boshlanadi.

Binoning gamrovdagi konstruksiyalarni montaj qilish binoning gisga yon
tomonidagi devor panelini o‘rnatishdan boshlanadi, kamroq holatda bitta uzoqdagi
burchakka tutashgan panelni, ko‘prog bir gisqa yon tomonidan boshga gisga yon
tomonga barcha panellarni o‘rnatishdan boshlanadi. Keyin kranga nisbatan eng uzoq
joylashgan o‘q bo‘ylab montaj gilishga o‘tiladi, montaj gilingan gisga yon tarafdagi
paneldan boshlab va ularni gamrov oxirigacha o‘rnatish; ketma-ket ichki va yaqin
tashqi devorni panellari o‘rnatiladi, keyin zinapoya elementlari, pardadevorlar. So‘ngra
gavatdagi ishlarni batamom to‘gatish uchun g‘isht, pardadevor panellari, santexnika
uskunalari va boshqga ashyolar uzatiladi. Oxirgi etap — gamrovda orayopma panellarini
o‘rnatish. Payvandlash ishlari va tutashuv joylarini yaxlit betonlanish tufayli barpo
etilayotgan binoning fazoviy bikir bloki paydo bo‘ladi.

Sxemasi yirik panelli binolarning tutashuv elementlarini konstruksiyasi juda ham
to‘rli xildir. Oxirgi yillarda juda ham keng targalgan konstruktiv sxema, bu tashqi
devor panellarini o‘z-o‘zini ko‘taruvchanligi. Bu holatda tutashuv joylarining asosiy
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vazifasi — konstruksiyalarni korroziyadan, nam-suv o‘tkazishdan, shamol urishidan va
muzlashdan saglashdir. Tashgaridan shamol urishi va nam-suv o‘tkazishidan saglash
uchun panelni gorizontal tutashuv joyini turtib chiggan gismini yugorisidan rezinali
jgutlar (bovliq) va shnurlar (chilvir, kanop), paroizol va boshga germetik materiallar
yotqiziladi.

12.1- Jadval.Namunaviy qavat konstruksiyalari montajining grafigi.
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Choklarni va tutashuv joylarini suv o‘tkazmasligi zichlovchi mastika bilan
bekitish orgali ta’minlanadi. Ichki choklarida ham shunday mastikalar ishlatiladi. Ichki
va tashqgi panellarni tutashuv joylaridagi va choklardagi germetizatsiya ishlari
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tugagandan so‘ng, ularning qirralari orasidagi bo‘shliglar beton gorishmasi bilan
yaxshilab  zichlanib  yaxlitlanadi. Binolarni  yuk ko‘taruvchanligi ichki
konstruksiyalarni va ularning tutashuv joylarini platformali birlashuvi bilan
ta’minlanadi.

Binoni montaj gilish ketma-ketligi ko‘p faktorlarga (omillarga) bog‘liq

bo‘ladi:

*  Dbinoning konstruktiv o‘ziga xosligi;
« texnologik xarita bo‘yicha tavsiya etilgan, elementlarni o‘rnatish ketma-ketligi;
« tayanchlar, fiksatorlar (gayd giluvchi), montaj moslamalari.

Yirik paneli binolarni ob’yekt qoshidagi ombordan montaj qgilish sxemasi (1-
rasm). Kranning montaj gilish zonasiga oldindan elementlar olib kelinib gavat ga
tegishli komplekt gilib joylashtiriladi. Bu holatda yig‘ma elementlarni o‘rnatish uchun
eng qulay sharoitlar yaratiladi, chunki ularni montajga xoxlagan ketma-ketlikda
uzatish mumkin bo‘ladi. Yig‘ish berk (yopiq)yacheyka hosil gilish prinsipi bo‘yicha
tashkil etiladi. Dastlab burchakdagi yacheyka yoki oldin zinapoya katakxonasining
elementlari montaj gilinadi. Binoning gisga yon tomondagi mayakli (nishonli) panellar
montaj qilinib, keyin tutashuvchi devor va pardadevorlar o‘rnatilib yopiq yacheykalar
hosil gilinadi va ularning ichida xonalar o‘rtasidagi pardadevorlar montaj gilinadi va
birdaniga orayopma plitalari o‘rnatiladi. Bu usulda montaj gilishda elementlarni
vaqtinchalik mahkamlovchi montaj moslamalarini minimal miqgdori kerak bo‘ladi.

Mayoq (nishon) panellar yordamida montaj gilish sxemasi (2 rasm). Bu turar-joy
va jamoat binolarini montaj qilish usullarining eng an’anaviysidir. Bu usulda oraliq
geodezik nazorat osonlashtiriladi, alohida uchastkalarda ishchilarni yig‘ilib, to‘planib
golishi bo‘lmaydi. Montaj qilish tayanch panellari deb qabul gilingan mayoq
panellaridan boshlanadi. So‘ngra berk to‘g‘ri to‘rtburchak prinsipi bo‘yicha davom
ettirilib, ketma-ket tashqi va ichki, ko‘ndalang va bo‘ylama devor panellari, zinapoya
maydonchalari va zinalari (marshlari) butun gamrov chegarasida montaj gilinadi.
Oxirgi navbatda oralig pardadevor panellari, orayopma panellari va balkon plitalari
o‘rnatiladi.

2 | 7 [ 15 ] I I I 1

12 (11 19 [1 8

718 [ 10 T 17 7] ] ] ] ]

14 |13 21 |20

4 8 | 18 | | N I | |

1-rasm. Elementlarni ob’yekt oldi omboridan montaj gilish sxemasi.
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2-rasm. Elementlarni mayoq panellar yordamida montaj qgilish sxemasi.

Yirik panelli binolarni transport vositalaridan olib montaj gilish sxemasi (3-rasm).
Ishlar montajni soatli grafigi bo‘yicha olib borilib, u yig‘ma elementlarni ob’yektga
yetkazish grafigiga bog‘langan bo‘ladi. Montaj zonasida fagatgina kam sonli
elementlarning zaxirasi tayyorlanadi. Montaj uskunalaridan foydalanish darajasi
oshadi va elementlarni oldindan tushirish va taxlash ishlari yo‘golganligi hisobiga
ishlar tezlashadi. Montaj jarayonida bir turdagi vertikal yig‘ma elementlar — qisqa yon
tomon panellari, tashqi ichki bo‘ylama devor, ko‘ndalang yuk ko‘taruvchi devor yoki
zinapoya katakxonasi devorlari o‘rnatilib berk yacheykalar hosil gilinadi va fazoviy
mustahkamlik ta’minlanadi.

Yirik panelli binolarni uy-joy qurish kombinatlari tomonidan montaj qilish
sxemasi (4-rasm). Bu usul bir xildagi montaj operatsiyalarini takrorlanishiga asoslanib,
bunda bir nomli yig‘ma elementlar ketma-ket go‘yib boriladi. Natijada mehnat
unumdorligi keskin darajada oshadi. Agar smena davomida ob’yektda fagat bir nomli
elementlar qo‘yilsa, zavoddan qurilish maydoniga jo‘natiladigan elementlar partiyasini
komplektlash yengillashadi. Bunda bikir yacheykalar hosil gilinmaydi va elementlarni
vaqgtincha mahkamlash uchun montaj moslamalariga bo‘lgan talab yugori bo‘ladi.
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3 —rasm. Elementlarni transport vositalaridan olib montaj gilish sxemasi.
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4—rasm. Uy-joy qurish kombinatlari tomonidan montaj qgilish sxemasi.
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5 —rasm. Ko‘ndalang devor panellari yuk ko‘taruvchi bo‘lgan binolarni montaj
gilish sxemasi.

Ko‘ndalang devor panellari yuk ko‘taruvchi bo‘lgandagi sxemada (5-rasm)
dastlab ushbu devorlarni o‘rnatishni, hamda ularni karkasiklab to‘g‘rilash va o‘qglar
bo‘yicha joylashganligini nazorat qilish talab etiladi. Keyin odatdagidek — krandan eng

uzoqdagi tashqi, ichki va kranga yagin panellar montaj gilinadi.
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RADIOMETRIC MEASUREMENT OF TOTAL ALPHA AND BETA
ACTIVITY OF RADIONUCLIDES IN DRINKING WATER

Rahkmonova Mohichehra
Toyloq olimpiya va paralimpiya sport turlariga tayyorlash markazi
fizika fani o‘qgituvchisi

Abstract. Ensuring the safety of drinking water is crucial for public health,
particularly when it comes to the presence of radionuclides. Radionuclides are
radioactive isotopes that emit radiation in the form of alpha and beta particles as they
decay. These radionuclides may occur naturally or can result from human activities
like nuclear power generation. Drinking water contaminated with excessive levels of
radionuclides can pose serious health risks, including cancer and organ damage.
Hence, measuring the total alpha and beta activity in drinking water is a key step in
assessing its safety.

Key words: radiometric, alpha, beta, analysis.

Alpha and Beta Activity of Radionuclides

. Alpha particles are heavy, positively charged particles consisting of two
protons and two neutrons. Due to their larger mass and charge, alpha particles
have limited penetration but can cause significant damage to living cells if
ingested or inhaled.

. Beta particles are lighter, fast-moving electrons or positrons emitted from the
radioactive decay of certain radionuclides. They have greater penetration power
than alpha particles but less ionizing potential on a per-particle basis.

Both alpha and beta particles are hazardous when radionuclides are ingested through
water, and measuring their total activity helps ensure that levels remain within
regulatory limits.

Importance of Measuring Alpha and Beta Activity
Monitoring the total alpha and beta activity in drinking water helps to:

« Assess the radiological quality of water sources.
« Identify contamination and take necessary remediation actions.
« Ensure compliance with public health and environmental safety regulations.

https://t.me/ResearchEdu_Journal Multidisciplinary Scientific Journal September, 2024 m


https://t.me/ResearchEdu_Journal
https://doi.org/10.5281/zenodo.13898580

RESEARCH AND EDUCATION ISSN: 2181-3191 VOLUME 3| ISSUE 8 | 2024

Most countries have set regulatory limits for radionuclide activity in drinking
water. For example, the World Health Organization (WHQO) recommends that the total
alpha activity should not exceed 0.5 Bg/L, and total beta activity should be below 1
Bag/L.

Methodology of Measuring Alpha and Beta Activity Using Radiometry

The radiometric measurement of alpha and beta activity is performed using
specialized instruments called radiometers, which detect and quantify the emitted
particles from a water sample. The typical process involves the following steps:

a) Sample Preparation
The first step is collecting and preparing the water sample for measurement:

« A specific volume of water (often several liters) is filtered to remove particulate
matter, as radionuclides often adhere to suspended particles.

« The sample is then concentrated through evaporation or chemical treatment to
increase the sensitivity of the measurements. This helps in detecting low
concentrations of radionuclides that may otherwise be difficult to measure.

b) Radiometer Calibration

Before the actual measurement, the radiometer must be calibrated to ensure accurate
readings:

« The radiometer is tested with standard reference sources of known alpha and
beta activity to verify its response.
« Calibration accounts for background radiation (environmental radiation not
originating from the sample) to prevent skewed results.
¢) Radiometric Measurement

The prepared sample is placed into a detector within the radiometer, which is sensitive
to both alpha and beta radiation. The process includes:

« Alpha counting: Alpha-sensitive detectors (like solid-state detectors) count the
number of alpha particles emitted from the radionuclides in the sample. These
detectors are designed to block beta particles to ensure that only alpha emissions
are measured.

. Beta counting: After the alpha counting is completed, a different type of
detector, often a gas proportional counter or liquid scintillation counter, is used
to measure the beta radiation emitted by the radionuclides.

Measurements typically take several hours to ensure sufficient counts are recorded,
especially when radionuclide concentrations are low.
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d) Data Analysis

Once the counting is complete, the radiometer provides the activity of alpha and beta
particles, usually in Bg/L (becquerels per liter). The becquerel is the unit of
radioactive decay and indicates one disintegration per second.

. The raw data are corrected for background radiation and converted into activity
concentrations using the volume of the water sample and the efficiency of the
detector.

e) Comparison to Regulatory Limits

The measured activity levels are compared to national or international safety standards
(e.g., WHO guidelines) to determine if the water is safe for consumption. If the activity
exceeds acceptable levels, further investigations or remediation processes are initiated.

Instrumentation and Techniques

There are several types of radiometric instruments used for measuring total alpha and
beta activity in drinking water:

« Gas Proportional Counters: These instruments use gas-filled chambers to
detect radiation. When an alpha or beta particle enters the chamber, it ionizes the
gas, generating an electrical pulse that is counted.

« Liquid Scintillation Counters: In this technique, the sample is mixed with a
scintillation fluid that emits light when hit by radiation. The light is detected by
photomultiplier tubes, allowing for the detection of alpha and beta emissions.

« Solid-State Detectors: These are highly sensitive detectors, typically made of
silicon, that directly detect the energy deposited by incoming alpha particles.
They are often used for alpha measurements due to their ability to block beta
particles.

Each technique has its advantages and is chosen based on the specific needs of the
analysis, such as sensitivity requirements or the type of radionuclide present.

Challenges in Radiometric Measurement

While radiometric measurements are highly effective, they also present certain
challenges:

« Low Radionuclide Concentrations: Drinking water typically contains very low
levels of radionuclides, making detection difficult without proper sample
preparation and highly sensitive instruments.
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. Interference from Natural Background Radiation: Background radiation
from cosmic rays and terrestrial sources can affect the accuracy of
measurements, requiring careful calibration and background subtraction.

. Distinguishing Between Alpha and Beta Radiation: Some radiometers
struggle to differentiate between alpha and beta particles, making it essential to
use detectors that can isolate these particles effectively.

Health and Safety Standards

In addition to WHO guidelines, many countries have their own regulatory standards
for radionuclides in drinking water. For example:

« The U.S. Environmental Protection Agency (EPA) limits the combined alpha
particle activity in drinking water to 15 pCi/L (picoCuries per liter).
« European Union (EU) drinking water regulations mandate a maximum total
alpha activity of 0.1 Bg/L and a beta activity limit of 1 Bg/L.
These limits ensure that any radiological exposure from drinking water remains
within safe levels.

Conclusion

The radiometric measurement of total alpha and beta activity in drinking water is
a crucial step in assessing the radiological safety of water supplies. By using
specialized instruments like gas proportional counters, liquid scintillation counters, and
solid-state detectors, it is possible to accurately measure the levels of radionuclides.
These measurements help ensure that drinking water complies with regulatory limits
and poses no significant health risks to the public.
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Annotatsiya. Ushbu magola kimyo sanoatida keng foydalaniladigan talk va
uning magnezitli cho ‘kmalarini ajratishga bag’ishlangan. Illmiy tadqgiqot ishida
Qoragolpog ‘iston respublikasidagi Sulton Uvays tog’ tizmasida markaziy qismida
joylashgan Zinelbulog koni talk-magnezit xom ashyosining tarkibi kompleks tahlil
gilingan.  Xususan, 1Q spektroskopiya, Rentgenofazaviy spektroskopiya,
Rentgenofluorosensiya, =~ DTA  spektrometriya  usullaridan  foydalanilgan.
Shuningdek, Talkmagnezit xomashyosi Diiferensial termik analiz gilindi. Issiqlik
almashinish qurilmalari ichki yuzalaridan olingan namunaning termal bargarorligi va
kristallik holatini tekshirish uchun termogravimetrik tahlil (TGA) va differentsial
termal tahlil (DTA) o ‘tkazildi.

Kalit so‘zlar: talk-magnezit, magnezit, talk, 1Q spektroskopiya, Rentgenofazaviy
spektroskopiya, Rentgenofluorosensiya, DTA spektrometriya.

Annotation. This article is devoted to the separation of talc and its magnesite
precipitates, which are widely used in the chemical industry. The composition of talc-
magnesite raw materials of the Zinelbulok mine located in the central part of the Sultan
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Uwais mountain range in the Republic of Karakalpakstan was comprehensively
analyzed in the scientific research work. In particular, IR spectroscopy, X-ray phase
spectroscopy, X-ray fluorescence, DTA spectrometry methods were used. Talc
magnesite raw materials were also analyzed by differential thermal analysis.
Thermogravimetric analysis (TGA) and differential thermal analysis (DTA) were
performed to check the thermal stability and crystallinity of the sample taken from the
internal surfaces of the heat exchangers.

Key words: talc-magnesite, magnesite, talc, IR spectroscopy, X-ray phase
spectroscopy, X-ray fluorescence, DTA spectrometry.

Aunomayusn. JlanHas cmamvsi NOCEAWEHA PA3OENEHUI) MANbKA U €20
MAZHEe3UmMoBblX  0CA0K08, KOMOpble WUPOKO UCHOIb3YIOMCA 6  XUMUYECKOU
npomvluiienHocmu. B nayuno-uccnedosamenvckoi - pabome  8cecmopouHe
NPOAHATUSUPOBAH COCMAB MATbK-MACHE3UMOB020 Cblpbsl PYOHUKA 3UHENbOYIOK,
PACNOJIONCEHHO20 8 UYEeHMPAIbHOU Yacmu 2opHo2o xpeoma Cynman-Yeaiic 6
Pecnyonuke Kapaxanmakcman. B uacmuocmu, ucnonvzosanuce memoovl HK-
CHeKMPOCKONUU, PeHmM2eHOpa3060U CNEKMPOCKONUY, PeHmMeeHOIyopecyeHyul,
JTA-cnekmpomempuu.  TanvkomacHe3umogoe cvipbe AHATUSUPOBANU — MAKIHCE
Memooom OughghepenyuanbHo20 mepmMuiecKo20 aHaiusa. /s nposepKu mepmuyecKo
CMAaOUIbHOCIU U KPUCMATIUYHOCIU 00pa3ya, 834mo2o ¢ HYMpPeHHUX N08EPXHOCmel
Meni00OMeHHUKO8, Obliu NpogedeHvl mepmozpasumempuveckui anaius (TI'A) u
ougppepenyuanvuviti mepmudeckuil anaauz ([TA).

Knrwueswie cnosa: manvk-macnesum, mazrnezum, maivk, UK-cnekmpockonus,
penmeenopazosas CNeKmpOCKONUsl, penmeenogyopecyenyus, JTA-
CHEeKMpOMempusl.

KIRISH. Respublikamizda ham magniyga boy talk,talk-magnezit xomashyo
konlari aniglangan bo‘lib ular Respublikamizning shimoliy g‘arbiy gismidagi Sulton
Uvays tog‘ tizmasida markaziy gismida, shuningdek, Jizzax viloyatida joylashgan.

Talk va talk-magnezit mineraliga boy konlar asosan Qoragalpog‘iston
respublikasidagi Sulton uvays tog‘ tizmasida joylashgan bo‘lib, bu Zinelbulog konini
0°z ichiga oladi. Ushbu konning ma’danlari talk-magnezit toshidan iborat.

Magniy elementi yer - gidrosferasi dengiz suvlaridagi minerallar miqgdori
bo‘yicha 3-o°rinni egallaydi, litosferada esa element sifatida 8 -o‘rinni egallaydi va
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2,1% tashkil giladi [1; 28-35-b]. Uning tuprogdagi ulushi esa 0,6% ga teng bo‘lib
asosan magnezit, dolomit, muskovit, biotit singari minerallar tarkibida va tuproqdagi
kolloidlarga singgan holatda (MgSO,4, MgCIl kabi) oddiy tuzlar shaklida ham uchraydi
[2; 720-b].

Magniy birikmalarini asosiy ishlab chigaruvchilari Xitoy, AQSh, Janubiy Koreya,
Malayziya, Isroil, Braziliya, Ukraina, Serbiya hamda Mustagil Davlatlar
Hamdo‘stligida Rossiya va Qozog‘iston xisoblanadi. Ushbu davlatlar tomonidan ishlab
chigarilayotgan magniy birikmalarini 86% magnezit, 9% dengiz suvlari va 5% karnalit
xomashyolariga to‘g‘ri keladi [3; 720-b., 4].

Bugungi kunda turli xil nisbatlarda uch yoki undan ortig ozugaviy tarkibiy
gismlarni (shu jumladan magniyni) o‘z ichiga olgan juda ko‘p turdagi murakkab
o‘g‘itlar mavjud. Magniy o‘g‘itlarini ishlab chigarish uchun xomashyo bazasi juda
xilma-xil bo‘lib, tabiatda 200 dan ortig magniy saglovchi rudalar mavjud. Ularga
asosan karbonat rudalari (dolomit- MgCO3;:CaCOs, magnezit- MgCOg3), magniy
silikatlar (dunit, serpentinit, olivinit, talk-magnezit) enstatit - Mg,(Si,Og), tremolit -
CayMgs(Si4011)(OH),, olivin-forsterit - Mg,SiO,, diopsid - CaMg(Si»Og), va tal’k-
MgsSisO10(OH), ko‘rinishida va tabiity tuzlar (karnalit-KCI-MgCl,-6H,0, Kkainit-
KCI-MgS04-3H,0, poligalit-K,Ca,Mg[SO,]4-2H,0) kiradi [5; 256-b., 6; 332-b; 7;
191-b]

Natija. Tadgigot ishida magniyli o‘g‘itlar ishlab chigarish uchun xomashyo
sifatida Zinelbulog koni talk-magnezit xomashyosidan foydalanildi.Rudaning modda
tarkibini o‘rganish uchun o‘z navbatida labaratoriya sharoitida visual tekshirish,
Rentgenfazaviy, Rentgenfluorosensiya, DTA, 1Q spektroskopiya usullaridan
foydalanildi. Bu usullardan foydalanish xomashyoni komplek tahlil gilib tarkibini
aniglashga kata hissa qo‘shdi. Xomashyoni kompleks tahlil gilish natijalari shuni
ko‘rsatdiki talkomagnezit minerali tarkibida quyidagi moddalar borligi aniglandi:
Xomashyo tarkibining asosiy gismini Talk va magnezit tashkil giladi, shuningdek,
mineral tarkibida kvarts, xlorit, magnetit, ematit, dolomit, kalsit, gematit, Temir
oksidlari  borligi aniglandi. Talk-magnezit gatoriga kiruvchi minerallar tarkibida
MgCOs-magnezitning massa ulushi yugoriligi bilan boshga minerallardan ancha farq
giladi.
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Zinelbulog koni talk-magnezit xomashyosining Rentgenfluorosensiya
spektrometr qurilmasida oksid tarkibining kengaytirilgan tahlili

1-rasm
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Talk-magnezit xomashyosi rentgenfluoresentli — NEX CG EDXRF (Rigaku)
spektrometr qurilmasida Kuchli rengen nurlari yordamida kengaytirilgan tarzda taxlil
gilindi (2.1-rasm). Taxlillar asosida xomashyoning kimyoviy tarkibi, migdori, SiO; -
40,80%, MgO-30,50%, Fe,03-7,12%, A1,03-0,94%, CaO- 0,82%, SO3-0,05%,
MnO-0,13%, Zr0O,-0,15%, Ni0O-0,23%, Cr,03-0,28% ekanligi aniglandi va
kuydipishdagi yo‘qotishlar -17.56 ekanligi aniglandi. Bundan Kko‘rinib turibdiki
xomashyo tarkibining asosiy gismini Talk, magnezit, Temir oksidlari tashkil giladi.
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Xomashyoni flotatsiyalash jarayonida ham aynan shu tarkibiy gismlar inobatga
olinadi.

Zinelbulog koni talk-magnezit xomashyosining Rentgenfluorosensiya
spektrometr qurilmasida element tarkibining kengaytirilgan tahlili

2-rasm
Analyzed result
Sample nama Talk magnecit
File zams Talk magnecit
Application Uiy
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Rentgenofluorosent analiz usulida Mis va Molibden plastinkalaridan
foydalanildi va xomashyo tarkibidagi massa jihatidan eng katta ulushlarga ega bo‘lgan
elementlar quyidagilar ekanligi aniglandi: Mg- 16,0%, Si- 21,1%, Fe-5,58%, Ca-
1,86%, Al-1,21%.

Talk-magnezit xomashyosi Rentgenofazaviy analiz qilish orgali mineral
tarkibini tashkil giluvchi moddalar aniglandi (3-rasm) kengaytirilgan tahlil gilindi.
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Zinelbulog koni talk-magnezit xomashyosining Rentgenofazaviy
spektrometr qurilmasida element tarkibining kengaytirilgan tahlili

3-rasm
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Talk-magezit minerali namunasi rentgenofazaviy tahlil natijalari orgali
BGMNY/Profex Rietveld dasturiy ta’minoti yordamida namunaning minerologik
miqdoriy tarkibi aniglandi. Rentgenogrammaga ko‘ra eng kuchli intensivlik asosan
quyidagi 3 ta cho‘gqgilarda namoyon bo‘lgan. Taxlil natijalariga ko‘ra eng yuqori
intensivlikka ega cho‘qgilar, 2,74 d,/f& cho‘qgisida magnezit, 3,10 va 9,21 d,A
cho‘qqilarida talkga tegishli ekanligima’lum bo‘ldi.
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Tarkibdagi magnezit - MgCO; qiymatlapi 2,74; 2,50; 2,32; 2,10; 1,93; 1,77; 1,70
d,A ga, kalsit - CaCOs; qiymatlapi 2,49; 1,74; 1,86; 1,98 d,A va dolomit -
MgCO3-CaCO;3; qiymatlapt 2,88; 2,65; 2,54; 2,00 va 1,25 d,A ga tengdip.
Rentgenofazoviy taxlil natijalariga asoslanib, BGMN/Profex Rietveld dasturlari
to‘plami yordamida namunalarning minerologik sifat va miqgdoriy tarkibi aniglandi.
Rentgenogrammadagi  tekisliklararo  masofa  chiziglaridagi, cho‘qqilarda;
3Mg0-4Si0,-H,0-talk giymatlari 9,21; 4,65; 3,54; 3,10; 2,60; 2,59; 2,48; 2,45; 2,10;
2,08; 1,70; 1,68; 1,65 d,A ga, SMgO-5FeO-Al(SiO3)3:H,O - kemmerit giymatlari
14,21; 7,04; 4,71 d,z& va talkning temirli birikmasi minnesotoit 9,59 d,z& ga tengdir.
Taxlil gilinayotgan namuna asosiy komponentlarga nisbatan tarkibi, (%); talk-
3Mg0+4Si0O,*H,0 60,97%, magnezit-MgCOs; 27,74%, xlopit-
5MgO+5Fe0+Al,(SiO3)3*H,0 8,01%, dolomit-MgCO;-CaCO; 2,90% va kalsit-CaCOs
0,38% ga teng ekanligi aniglandi.

Ushbu xomashyo rentgenfluoresentli — NEX CG EDXRF (Rigaku)spektrometr
qurilmasida kengaytirilgan tarzda taxlil qilindi (3.2-pacm). Taxlillar asosida
xomashyoning kimyoviy tapkibi, migdori, % hisobida; SiO, - 40,80, MgO-30,50,
Fe,0s-7,12, Al1,05-0,94, CaO- 0,82, SO5-0,05, Mn0O-0,13, ZrO,-0,15, NiO-0,23,
Cr,03-0,28 va kuydipishdagi yo‘qotishlap -18.84 ekanligi aniglandi.

Talk-magnezit xomashyosining 1Q spektr tahlil natijalari ham yuqoridagi
rentgenografik va rengenfluorosentli tahlil natijalarini tasdigladi. 1Q spektr sohalarida:
MgCO;s tarkibida valent tebranishlar 1456,26; 1006,84 va 999,13 sm sohalarida
deformatsion tebranishlar 1716,65; 1506,41 va 746,45 sm™ sohalarda; MgCQO3-CaCOs
tarkibida deformatsion tebranishlar 1440,83 va 1446,61 sm™ sohalarida; CaCOs
tarkibidagi CO3? ionlari valent tebranishlar 1541,12; 1456,26 va 999,13 sm¥,
deformatsion tebranishlar 495,71 sm sohalarida; xlorit tarkibidagi SiO, ionlari valent
tebranishlari 667,37 va deformatsion tebranishlar 414,70 sm™ sohalarda; talkdagi Si-
O-Si ionlari valent tebranishlari 2358,94 va deformatsion tebranishlar 484,13 sm
sohalarda; yutilish chastotasini namoyon giladi. Namunalar tarkibidagi OH" ionlari eca
3674,39 va 3676,32 sm™ deformatsion tebranish sohalarda talkga tegishli (2.4-rasm).
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Zinelbuloqg koni talk-magnezit xomashyosining 1Q spektrometr qurilmasida
element tarkibining kengaytirilgan tahlili

4-rasm
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Shuningdek, Talkmagnezit xomashyosi Diiferensial termik analiz qilindi.
Issiglik almashinish qurilmalari ichki yuzalaridan olingan namunaning termal
bargarorligi va kristallik holatini tekshirish uchun termogravimetrik tahlil (TGA) va
differentsial termal tahlil (DTA) o‘tkazildi. Namuna sifatida olingan nakip havoda 10
°C min * dan 900 °C gacha gizdirildi. 1 va 2- egri chiziglari 5-rasmda TGA va DTA
egri chiziglari ko‘rsatilgan. TGA egri chizig‘i orgali dastlabki massa yo‘qotilish (-
0.222 mg) 100 °C atrofida sodir bo‘lganligini ko‘rishimiz mumkin, bu namuna
tarkibidagi suv molekulalarining degidratatsiya jarayoni sababli bug‘lanib ketishi
bilan izohlanadi.
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CaS0O4-2H,0 — CaS04-0,5H,0 + 1,5H,0 (T=120°C).
CaS04:0,5H,0 — CaSO4 + 0,5H,0 (T:18OOC).

Zinelbuloq koni talk-magnezit xomashyosining DTA qurilmasida element
tarkibining kengaytirilgan tahlili
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Yana bir vazn yo‘qotishi 400 °C dan 800 °C gacha bo‘lgan harorat oraligida sodir
bo‘ladi, bu murakkab kompleks minerallar tarkibidan degidratatsiya jarayoni natijasida
ortigcha suvning ajralib chigishi yoki dissotsiatsiya jarayoni sababli tarkibdan karbonat
va sulfat ionlarining ajralishi bilan bog‘lig bo‘lishi mumkin. 400 °C dan 800 °C gacha,
egri chizigning deyarli o‘zgarmasdan to‘gri chiziq holida aks etishi ahamiyatlidir,
chunki 800 °C dan keyin deyarli vazn yo‘qotilish kuzatilmaydi.

Al;03-2810,:2H,0 — Al;03:2S10,+ 2H,0 (T=550-600°C).
MgCOs — MgO + CO, (T=540-600°C).
A|2(SO4)3 — Al,O3 + SOs.

1-egri chiziq shuni ko‘rsatadiki, biz tahlilni 5 mg namunadan boshladik va 900 °C
gacha qizdirgandan so‘ng golgan namuna miqdori 4.4 mg ni tashkil gilgan.
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Termogravimetrik analiz (TGA) tahlilning yakuniy xulosasi sifatida umumiy vazn
yo‘qotilish 12.8% ni tashkil gilganligini ko‘rish mumkin.

Diagrammadagi 2-egri chiziq differensial termal analiz (DTA) ga tegishli bo‘lib,
tahlil davomida 189 ° C da bitta ekzotermik cho‘qqi paydo bo‘lganini ko‘rish mumkin.
Bu esa tridimitning (SiOz) al—pl o‘zgarishi yoki tridimitning f 1— 2 ga
tronsfarmatsiyasi sababli bo‘lishi mumkin.
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